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Message from Hon’ble Mayor, Hyderabad

GADWAL VIJAYALAKSHMI
BA, BCJ, LLB

GREATER HYDERABAD

MUNICIPAL CORPORATION

s L TELANGANA STATE

MESSAGE

Hyderabad is one of the fastest-growing cities in the world and a major cosmopolitan and
multicultural hub, With this continuing expansion in its population, economy and boundaries
comes the challenge of striking a balance between meeting the needs of its people and maintaining
the citv's natural wealth. The Greater Hyderabad Municipal Corporation (GHMC) has been
striving to achieve this, and, in a significant initiative, has developed the city's Local Biodiversity
Strategy and Action Plan (LBSAP) to safeguard and enhance Hyderabad's biodiversity amidst

urban expansion,

This fellows Hvderabad scoring a City Biodiversity Index seore of 57 out of g2 possible points in
2022, which highlighted our progress in biodiversity management and was a notable
improvement from the 2012 score of 36. This ranking reflects the effectiveness of initiatives such
i as the revival of urban water bodies, the development of public parks, and afforestation
programmes under Telangana's Haritha Haram programme. These efforts not only support local
biodiversity, but contribute to ecosystem services like air purification and temperature regulation,

which sre vital for public health and urban resilience,

Our LESAP will build on these achievements, outlining a structured approach to address
challenges such as habitat fragmentation. water quality issues, and the conservation of native
species. We are grateful for the support from ICLEI - Local Governments for Sustainability, South
Asia, which has been instrumental in providing expertise and guidance for this important
document. Their collaboration helps equip us with the tools necessary to monitor, conserve, and

enhance Hyderabad’s natural assets,

We thank all for their support in making Hyderabad a model for sustainable urban biodiversity
conservation. We look forward to launching the LBSAP together, peinforeing our commitment to

a greener and more resilient city, ¥
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(GAPWAL VIJAYALAXMI)

GHMC Complex, Tank Bund Road, Hyderabad - 500 063
T +91 40 23262266 | 040 23224062 | 040 23262479

Fax: +91 23261262 | E: mayor.ghme@gov.in | mayerghme202 1i@gmail com







Message from Hon’ble Deputy Mayor, Hyderabad

MOTHE SRILATHA SHOBAN REDDY and fos SpSod
DEPUTY MAYOR 4 ool
GREATER HYDERABAD MUNICIPAL CORPORTATION ool Sdtdng s Hog

MESSAGE

Hyderabad’s Local Biodiversity Strategy and Action Plan (LBSAP) is a groundbreaking
and comprehensive approach to integrating biodiversity within urban development. This
initiative signifies a shift in urban planning, where ecological health is recognised as essential
to sustainable development. By addressing the critical need to protect urban biodiversity,
Hyderabad is setting an example of how cities can manage growth without compromising
environmental assets.

The LBSAP, developed with invaluable support from ICLEI- Local Governments for
Sustainability, South Asia, proposes a range of innovative actions, including tree walks for
citizens, the development of a grassland atlas, and the creation of corridor parks, which will
enhance urban landscapes and support native species. These measures are not only invaluable
for conservation but will also boost people’s quality of life, fostering a connection between
communities and their natural environment. Additionally, by restoring urban water bodies and
conserving native vegetation, the LBSAP contributes to essential ecosystem services such
as temperature regulation, flood control, and air purification, which are crucial for climate
resilience.

The LBSAP reinforces the importance of biodiversity in the urban policy landscape, and that
urban biodiversity can coexist with development and serve as a catalyst for sustainable city
growth. Hyderabad’s LBSAP aligns with India’s national policies, and the global agenda for
biodiversity conservation, in addition to Telangana’s state laws on biodiversity and forests. This
initiative could inspire other cities to integrate similar biodiversity strategies, demonstrating
that environmental conservation can be a cornerstone of India’s urban future.

H . hrldba_

(MOTHE SRILATHA SHOBAN REDDY)

i,
GHMC Complex, Tank Bund Road, Hyderabad - 500 063 _
T +91 40 2326 6106 | M: +91 9247 333 444| E; dymayor.ghmc@gov.in







Local Biodiversity Strategy and Action Plan for Hyderabad -

Message from Chairperson, National Biodiversity
Authority, Government of India
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C. Achalender Reddy, IFS (Retd.) Mational Biodiversity Authority
Chairperson Government of India

MESSAGE

| extend my congratulations to the Greater Hyderabad Municipal Corporation for developing its
Local Biodiversity Strategy and Action Plan (LBSAP). This inifiative that strives to integrate
biodiversity conservation with urban development, is a significant step forward not only for the
city of Hyderabad, but also cities across our country. Hyderabad's Local Biodiversity Strategy and
Action Plan exemplifies our national commitment to sustainable growth, show casing the manner
by which urban areas can show leadership in biodiversity conservation even amidst rapid
urbanization and expansion. It is pertinent to mention in this regard that the Hyderabad
Metrepolitan Development Authority has alse played a key role in greening their peri-urban areas
and along outer ring roads, etc.

Hyderabad has long been recognized for its efforts in urban environmental management, mainly
through its impressive performance on the City Biodiversity Index and initiatives like the Haritha
Haram programme. The city’s commitment to creating and conserving green spaces has set a
standard that resonates with India’s goals under the National Biodiversity Strategy and Action
Plan, which encourages cities to proactively protect natural habitats, enhance green cover, and
improve climate resilience.

The Local Biodiversity Strategy and Action Plan, developed with technical support from ICLEI -
Local Governments for Sustainability, South Asia, will undoubtedly reinforce Hyderabad's
position as a leader in urban biodiversity conservation, addressing critical issues such as habitat
improvement, water resource management, and community engagement. It aligns with the
Mational Biodiversity Authority's vision for a cohesive national framework that values biodiversity
as a foundational element of urban planning. By embracing this approach, Hyderabad will inspire
other cities to adopt similar strategies, confributing to India's global commitments like the
Kunming-Montreal Global Biodiversity Framework adopted by the Convention on Biological
Diversity in December 2022,

&)~
(C. Achalender Reddy)
Dated; 19" November, 2024
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5t Floor, TICEL Bio Park, CSIR Road, Taramani, Chennai - 600 113, Tamil Madu, India.

B+01 44 2254 1085 ~+91 44 2254 1073 hairmandnba.nic.in : achal.reddy@gmail.com ®www.nbaindia.org







Message from Commissioner, GHMC

Greater Hyderabad

Commissioner Municipal Corporation

MESSAGE

With around 1,350 water bodies, dry deciduous forests, reserve forests, national parks,
and several species of flora and fauna, we have a wealth of biodiversity right here on
our doorstep in Hyderabad. The city’s new Local Biodiversity Strategy and Action
Plan is about more than protecting our wildlife; conserving and enhancing biodiversity
contributes to our health and wellbeing and our economic prosperity, ensuring that we are
better prepared to adapt to the threat of climate change. Providing quality and biodiverse
green spaces for people to enjoy their free time improves the quality of life for everyone
here.

Maintaining and enhancing the city’s biodiversity is a task for us all. The Greater
Hyderabad Municipal Corporation has a responsibility to conserve, protect and enhance
our natural habitats. The LBSAP sets out our commitment to action, ensuring that we
integrate biodiversity conservation into our activities, plans, policies and programmes. We
thank ICLEI- Local Governments for Sustainability, South Asia for its valuable assistance
in the development of this important document. Its launch marks a pivotal moment for
the city, underscoring a commitment to harmonise urban growth with environmental
stewardship in its vision for building a climate-resilient future. This strategy goes beyond
conventional urban planning by prioritising biodiversity action as a fundamental aspect of
Hyderabad’s development, in tandem with participative governance, technology-assisted
innovation, and holistic and equitable development.

The strategic leadership exhibited in implementing these measures reflects Hyderabad’s
readiness to be aleader in urban biodiversity conservation. The LBSAP positions Hyderabad
as an urban green leader in India and contributes to broader climate goals, aligning the city
with national and international sustainability benchmarks. This approach could inspire
other cities to adopt similar frameworks, recognising that biodiversity conservation and
urban prosperity can indeed go hand in hand.

R.V. Karnan, IAS
Commissioner
Greater Hyderabad Municipal Corporation

m‘% Municipal Complex, Tank Bund Road, Hyderabad, 500 063 Ph: +91 40 2322 4564 Fax: +91 40 2326 0050

Email; commissionerghmc201 3@gmail.com, commissioner-ghmoig@gov.in
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Local Biodiversity Strategy and Action Plan for Hyderabad -

Message from Additional Commissioner (UBD), GHM(C

V.V.L. SUBHADRA DEVI, IFS
Additional Commissioner (UBD)

sreater Hyderabad
Municipal Corporation

MESSAGE

The development of Hyderabad’s Local Biodiversity Strategy and Action Plan (LBSAP) is
a testament to the city’s innovative approach toward prioritising natural ecosystems
within an expanding urban framework. This plan recognises biodiversity as being key to
building sustainable and resilient urban areas, and also integrates it with a vision to
mitigate climate-related risks. As we meet the challenge of tackling climate change and
global ecosystem decline, we also have a new understanding and appreciation of the
critical role played by urban biodiversity.

Hyderabad has been championing urban biodiversity, which is vital to embedding
ecological health within city planning. This commitment not only benefits Hyderabad’s
ecosystems but also aligns with global sustainability goals, positioning the city as a role
model for integrating biodiversity into urban governance. Such a holistic approach
demonstrates a forward-thinking model that could influence biodiversity strategies
across other urban areas in India. We are delighted to release the LBSAP, among a long
list of green initiatives that city is now well known for, and hope that it inspires peer
cities to develop their pathbreaking models.

We would like to thank ICLEI - Local Governments for Sustainability, South Asia for
providing technical support to Hyderabad city in the development of the LBSAP. The
actions and goals detailed in the LBSAP focus on improving community connections
with nature, enhancing ecosystem health, and protecting flora and fauna and their
habitats. Its implementation will result in enhanced and resilient ecosystems and
provision of multiple ecosystem services for our city.Furthermore, the LBSAP
emphasises community involvement and public education, promoting a city-wide
responsibility for conserving biodiversity.

—peC WL <
(V.V.L. Subhadra Devi, IFS)

Additional Commissioner (UBD),
Greater Hyvderabad Municipal Corporation.

Email; commissionerghmc201 3@gmail.com, commissioner-ghmci@gov.in

W, o
@ Municipal Complex, Tank Bund Road, Hyderabad, 200 063 Ph; +91 40 2322 4564 Fax: +91 40 2326 0050
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Executive Summary

The Local Biodiversity Strategy and Action Plan (LBSAP) for the city of Hyderabad articulates through the method by which to implement the
vision, strategic objectives and actions necessary for conservation and protection of biodiversity in the city. The LBSAP is a tool, with which local
governments (Greater Hyderabad Municipal Corporation, in this case), its various departments, and the local community can work together to
deliver continued action for biodiversity stewardship.

This LBSAP is based on the inputs received during multiple consultation meetings at the city with a wide array of stakeholders. The LBSAP of
Hyderabad comprises of six chapters. The first chapter on introduction deals with the background, scope, objectives, methodology and format

of the LBSAP. The second chapter provides a brief profile of the city of Hyderabad. The third chapter deals with biodiversity of Hyderabad. The
fourth chapter highlights major policies/strategies/legislations that are related to biodiversity conservation at the national and local levels. The
fifth chapter deals with various achievable actions under separate goals for the maintenance, conservation and sustainable use of biodiversity
under each focus area or ecosystem. The sixth chapter provides a glimpse of various major tools that can support the implementation of LBSAP in
Hyderabad.

The LBSAP of Hyderabad sets out a framework and a plan of action for conservation and sustainable use of biological diversity and equitable
sharing of benefits derived from this use. It provides an overview of key issues, constraints and opportunities, identified during the extensive
consultation meetings carried out with various stakeholders in the city.

The city has defined its LBSAP vision as “Hyderabad city envisions a climate resilient future that goes hand-in-hand with its development as a
global city through immediate climate and biodiversity action, participative governance, technology-assisted innovation, holistic and equitable
development.”The city has also identified seven focus areas. This LBSAP suggests appropriate actions, comprising of both soft and hard measures
to address issues faced in each of these focus areas.



1. Introduction

1.1. Background of LBSAP

An LBSAP is a quiding strategy with specific actions suggested for the local governments' to achieve “optimal and realistic governance and
management of biodiversity and ecosystem services” (Avlonitis et al., 2012). An LBSAP, in essence, is the local equivalent of National and
State Biodiversity Strategy and Actions Plans (NBSAPs and SBSAPs- refer Annexure 1). The NBSAP is the primary instrument of the national
governments for implementing the Convention on Biological Diversity (CBD). The Conference of Parties (COP) to the Convention on Biological
Diversity (CBD COP 10) has recognized LBSAP in the decision X/22 (Convention on Biological Diversity, 2010).

1.2. Scope and Objectives of LBSAP

An LBSAP is useful for local governments in many ways. LBSAP is more specific in terms of actions and deadlines when compared with NBSAP and
SBSAP. The LBSAP helps in translating international and national biodiversity policies and targets into implementable action plans at the local
level.

1.3. Methodology Used in the Preparation of LBSAP

A participatory and scientifically informed approach was followed for the development of the LBSAP of Hyderabad.

1.3.1.  Consultation Workshops

Consultation meetings at the city level were carried out with different experts and stakeholders in 2023. These included meetings with subject
matter experts, NGOs and officials. Minutes of these meetings are provided in Annexure 8.3. The city level workshop, which brought together

a wide of array of stakeholders, including NGOs, subject matter experts, academicians, citizens was carried out on 29™ August 2023. In this
workshop, critical ecosystems (Focus Areas) within the city were identified and the current health status of those ecosystems was discussed and
ranked on a scale from Very Good to Very Poor. Following this, prioritization of the drivers that impact the health of the ecosystems was carried
out. This information formed the foundation for the development of the LBSAP. Annexure 8.4 provides more details.

1. Local government could be any government body under the state. However, here the term is used to denote the city government.




ACTIVITIES

Primary Data Collection and
Secondary Literature Review

Stakeholder Consultation

Ecosystem Service Analysis Workshop

Discussions with Key Stakeholders

Key Stakeholder inputs on Draft LBSAP

Revision Based on Comments

Figure 1: LBSAP development process

DELIVERABLES

Baseline assessment report and natural asset map

Identification of critical ecosystems

Identification of ecosystem services provided by critical
ecosystems and issues with regard to the same; defining
vision of LBSAP

Defining vision of LBSAP, prioritization of issues and actions
for each

Refining and addressing any gaps in the LBSAP

Final LBSAP
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1.4. Format of LBSAP

The LBSAP of Hyderabad is divided into six chapters. The introductory chapter provides a background to LBSAP, scope and objectives,
methodology used, and format of the LBSAP. The second chapter discusses the city profile of Hyderabad. The third chapter deals with biodiversity
profile of the city of Hyderabad. The fourth chapter discusses various policies and laws related to biodiversity and environmental governance at
the international, national, state and city level. The fifth chapter deals with the vision, quiding principles, focus areas, various strategic goals and
actions related to each focus area. The sixth chapter provides a glance of various major tools that can support the implementation of LBSAP in
Hyderabad.

[ ]

2. CIty Profile Hydera bad Box 1: Greater Hyderabad
Municipal Corporation Vital

The city of Hyderabad is located in the peneplain of the Deccan Plateau region. Statistics

Geographically, the city is situated at 17° 22"31"N latitude and 78° 28' 27" E longitude and

occupies a total area of 617.1 sq. km. which includes the Secunderabad Cantonment area.

The city is surrounded by the Eastern Ghats on the east, and the Western Ghats on the west, H‘%% [ig'\o .O

| WW

which makes for a stunning landscape. The Musi River, a tributary of the Krishna River, flows
through the city. Hyderabad is known for its rich history, diverse culture, delicious cuisine,

and iconic landmarks such as the Charminar and the Golconda Fort. Area Population
617.1 km? 6.7 million

In 2007, the erstwhile Municipal Corporation of Hyderabad (MCH), 12 municipalities (Census 2011)

(10 from Rangareddy district and two from Medak district) and eight gram panchayats

(Rangareddy district) were merged to form the Greater Hyderabad Municipal Corporation o O

(GHMC). The municipalities which have now become a part of the city include L. B. qrﬁq

Nagar, Gaddi Annaram, Uppal Kalan, Malkajgiri, Kapra, Alwal, Qutubullapur, Kukatpally, . .

Serilingampally, Rajendranagar, Ramachandrapuram and Patancheru. The panchayats are POPUIatlon DenSIty

Shamshabad, Satamarai, Jallapalli, Mamdipalli, Mankhal, Almasquda, Sardanagar and 18,480 persons/km?

Ravirala (GHMC, 2016).

Lo
el
1

2.1. Population

Climate

. . . : - Hyderabad has a tropical wet and dry climate
Hyderabad is one of the fastest growing metropolitan areas in all of India.? Hyderabad had (Koppen Aw) bordering on a hot semi-arid

a population of 6.7 million in 2011 (Census of India, 2011) and it increased to 8.7 million in climate (Koppen BSh). The city receives about
2014 with a population density of 18,480 people per square kilometre (GHMC, 2019). Based 32inches (about 810 mm) of rain every year,
on these estimates, Hyderabad is the fourth most populous Indian city. almost all of it being concentrated in the
monsoon months.
When the erstwhile MCH along with 12 other municipalities and eight gram panchayats
merged to form the GHMCin 2007, the jurisdiction area increased from 165 sq. km to
617.1 sq. km, attributing to an addition of 2,000,570 persons with the MCH population &8
(Elukapally, 2014). Thus, between 2001-2011, there was a 21% increase in the population, Main Land Cover and Land Uses
with a decrease in density from 21,049 persons/ sq.km to 10,074 persons/ sq. km attributed
to areal expansion (Elukapally, 2014). Hyderabad has grown by 1,306,978 since 2015, which
represents a 2.84% annual change.? There are 1,466 slums in the city with a population of

Built-Up (572.5 km?), Agriculture (39.87 km?),
Forest (3.08 km?), Scrub (1.7 km?),
Barren/Wasteland (11.04 km?),
Waterbody (22.49 km?).

2. https://www.weforum.org/agenda/2018/12/all-of-the-world-s-top-10-cities-with-the-fastest-growing-economies-will-be-in-india/ Accessed on 5 May 2023

3. https://worldpopulationreview.com/world-cities/hyderabad-population Accessed on May 5 2023



https://www.weforum.org/agenda/2018/12/all-of-the-world-s-top-10-cities-with-the-fastest-growing-economies-will-be-in-india/
https://worldpopulationreview.com/world-cities/hyderabad-population

1,805,716.

Residents of Hyderabad are principally Telugu and Urdu speaking people with a minority of Tamil, Marathi, Kannada, Marwari, Bengali, Malayali,
Gujarati, Punjabi and Uttar Pradeshi communities (Srinivasulu & Srinivasulu, 2012). Interestingly, there are also communities of foreigners

such as Yemeni Arabs which form the majority, African Arabs, Armenians, Abyssinians, Iranians, Pathans and Turks (Mohinuddin, 2014). This
population settled in Hyderabad during the time of the Nizam reign when they received patronage from the Nizams. Telugu is the official
language of Hyderabad and Urdu is its second language. The Telugu dialect spoken in Hyderabad is called Telangana, and the Urdu spoken is
called Dakhani (Srinivasulu & Srinivasulu, 2012)

Hindus form the majority of Hyderabad’s population. Muslims are present throughout the city and predominate in and around the Old City. There
are also Christian, Sikh, Jain, Buddhist and Parsi communities, and iconic temples, mosques and churches can be seen.*

2.2. Environmental Context

Hyderabad has a tropical wet and dry climate (Koppen Aw) bordering on a hot semi-arid climate (Koppen BSh) (Mohinuddin, 2014). The city
experiences hot summers from late February to early June, the monsoon season from late June to early October and a pleasant winter from
late October to early February. Hyderabad receives about 32 inches (about 810 mm) of rain every year, almost all of it being concentrated in the
monsoon months (GHMC, 2012).

The mean annual temperature varies from 25°C - 29°C. May is the hottest month with an average high-temperature of 39°Cand an average
low-temperature of 26.2°C, while December is the coolest month with an average high-temperature of 28°Cand an average low-temperature of
14.5°C>¢

Situated on the Deccan Plateau, most of the area in the city is characterized by a rocky terrain. Paddy and other crops are cultivated in the
surrounding peri-urban areas. Hyderabad has an average elevation of about 500 meters above sea level (1,640 ft) and lies on predominantly
sloping terrain of grey and pink granite.’ It is dotted with small hills, the highest being Banjara Hills at 672 metres (2,205 ft).

Soils are essentially red loam (Rhodustalf, Paleustalf and Haplustalf groups) varying from sandy loam to loamy sand with heavy compact subsoil
(Elukapally, 2014). Natural vegetation is tropical dry deciduous and tropical thorn forest with Acacia sp., Azadirachta sp. and Tectona sp. as
dominant species. The region comprises of a number of water bodies namely Musi River, Osman Sagar, Himayat Sagar, Hussain Sagar, Shamirpet,

4. https://www.census2011.co.in/census/city/392-hyderabad.html Accessed on May 52023

5. https://www.weather-ind.com/en/india/hyderabad-climate Accessed on May 5 2023

6. http://www.weatherbase.com/weather/weather.php3?s=82134&units=metric Accessed on May 5 2023

7. https://jntuhdufr.com/geography Accessed on May 52023



https://worldpopulationreview.com/world-cities/hyderabad-population
https://www.weather-ind.com/en/india/hyderabad-climate
http://www.weatherbase.com/weather/weather.php3?s=82134&units=metric
https://jntuhdufr.com/geography
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and Uppuguda etc. Musi River traverses the area, dividing the twin cities and although initially a source of water supply to the historic city of
Hyderabad, it has since been contaminated with sewage inflows.

2.3. Socio-Economic and Cultural Context

Hyderabad is not only the administrative capital but also the economic and financial capital of Telangana. It is the largest contributor to the
State’s Gross Domestic Product (GDP), state taxes and excise revenues and has reached high levels of commercialization and monetization. Over
past few decades, Hyderabad’s economy has shifted from a primarily service city to a more diversified profile comprising trade, commerce,
industry, transportation, storage, communication and construction sectors. However, the old city has suffered a decline and the peripheral areas
have begun to play a more dominant role in growth and employment generation.

The city is rich in its history and tradition. Hyderabad is a major hub of trade and commerce and an international centre for Information
Technology (IT), the city is also home to many start-ups like Doctl, Grab On, Popicorn etc. (Singal, 2019). Its historic sites include Golconda Fort, a
former diamond-trading centre that was once the Qutab Shahi dynastic capital and the Charminar which is a 16th century mosque (GHMC, 2016).
Hyderabad's many epithets include the City of Pearls, the City of Nawabs, and the Biryani City, among others.

According to the Socio-Economic Outlook Report — 2019 (Government of Telangana, 2019), Telangana state’s per capita income average rose from
INR 180,697 in 2017-18 to INR 205,696 in 2018-19, registering a growth of 13.8% at current prices. Hyderabad city recorded a per capita GDP
growth of 8.7 per cent between 2014 and 2018 (Bouchet et al., 2018). Average per person income in Ranga Reddy was INR 0.578 million and in
Hyderabad, it is INR 0.357 million as per the District Domestic Product figures in 2020. The International Airport at Shamshabad, the Outer Ring
Road and associated mega townships, Special Economic Zones (SEZ), Major Real Estate Projects, IT Campuses, Biotechnology Majors, Metro Rail
and other infrastructural projects are some of the reasons for the upsurge in the city’s growth (Elukapally, 2014).

3. State of Hyderabad’s Biodiversity

Hyderabad, known as the city of lakes in the past, presently has around 1,350 water bodies occupying an area of 2,000 ha. Some of the major
waterbodies are the Musi River, Osman Sagar, Himayat Sagar, Hussain Sagar, Shamirpet, and Uppuguda tanks. Shamirpet Lake, Hussain Sagar
Lake, Fox Sagar Lake, Mir Alam Tank and Patancheru Lake are home to local birds but attract seasonal migratory birds from different parts of the
world (Mohinuddin, 2014).

The city also has important rock formations which cover an area of 1,600 ha. In terms of vegetation, southern tropical dry deciduous forests and
southern tropical thorn forests are dominant. Reserve Forests (RFs) are also present within the city. Several of these forests have been converted
in to the Zoological Park, Botanical Gardens and Forest Department Institutional Areas (GHMC, 2012).

There are also Protected Areas (PAs) within the city in the form of two National Parks- Kasu Brahmananda Reddy (KBR) National Park and Mahavir
Harina Vanasthali National Park, which host considerable diversity. The flora of KBR National Park resembles southern tropical dry deciduous
forest and the last vestigial representative of the endemic flora of Hyderabad region that includes species like Teak (Tectona grandis), Sandalwood
(Santalum album), Neem (Azadirachta indica), Babul (Acacia nilotica), Palash (Butea monospermay), and Ficus sp. The vegetation of Mahavir Harina
Vanasthali National Park is characterized by dry deciduous forest mixed with scrub jungle and grasslands (Elukapally, 2014).

The University of Hyderabad campus contains vegetation which represents ‘Deccan shrub jungle’ with scattered trees typical of the semi-arid
tropics. The campus currently hosts 39 species which are globally under threat, out of a whopping 734 plant species.

8. https://www.thehansindia.com/telangana/rangareddy-hyderabad-most-prosperous-districts-in-telangana-state-610589 Accessed on July 23, 2020

9. https://herald.uohyd.ac.in/our-campus-our-responsibility-save-biodiversity/ Accessed on May 8, 2023
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3.1. Natural Asset Map

The natural asset map of Hyderabad city (area under the jurisdiction of GHMC) was developed by ICLEI South Asia under a previous project with
the GHMC which reassessed Hyderabad’s City Biodiversity Index (Figure 1). Of the natural and urban green spaces present, the rock outcrops
occupy the largest area, making up 4.8% of the city’s land use followed by patches of natural vegetation (3.99%) and lakes (3.3%). Cultivated
areas make up a total of 6.7% of the land use. Table 1 provides details of each land class.

Table 1: Area of Natural Assets within the GHMC boundaries

;:. Land class Area (ha) Percentage
1 National Park 236.57 0.38
2 Natural Vegetation 2465.79 3.9
3 Rock Outcrops 2949.84 478
4 Sparse Vegetation 836.01 1.35
5 Tree Plantation 816.20 1.32
6 Avenue Tree Cover 1005.46 1.63
7 Riverine Vegetation 260.31 0.42
8 River 319.70 0.52
9 Marsh 376.80 0.61
10 Lake/Pond 2058.89 3.34
N Open Green Spaces (Parks, Botanical Garden, Zoological 751.99 1.22
parks and other open garden)
12 Open Ground 525.63 0.85
13 Mixed Cultivation 2325.44 3.77
14 Paddy / Vegetable Cultivation 1877.23 3.04
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3.2.Flora

There are 1664 species of plants of which 934 are identified as native. Institutional areas like the University of Hyderabad, Osmania University and
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) host a wide species diversity within their campuses.

3.3. Fauna

The city is also home to 341 species of birds, 129 species of butterflies, 54 species of reptiles, 69 species of fish, 30 species of odonates, 42 species
of spiders, 16 amphibian species and 58 mammalian species.

3.4. Agrodiversity

Hyderabad is a major trading centre for vegetables (Krishna Murthy & Madhuri, 2015). Major crops grown in and around the city region are rice,
maize, pulses, peanuts, cotton, chillies and sugarcane (Agri Farming, 2022). Other crops grown include Bengal gram, jowar, oilseeds, sunflower
and safflower.

Given that Telangana is the topmost in poultry production across the country, Hyderabad’s poultry sector is also growing tremendously, mostly
due to stable feed prices and encouraging rural demand (Krishna Murthy & Madhuri, 2015). In addition, dairy farming practices are taken up as a
specialized farming in and around the city.

With increased access to farming related information and advisory services of the Urban Farming Division (UFD) of Horticulture Department,
Hyderabadss citizens are being encouraged to practice urban agriculture (Vincent et al., 2019). Some of the vegetable crops cultivated in the city
include tomatoes, brinjal, lady finger, chilli, pumpkin as well as leafy vegetables such as spinach, hibiscus, fenugreek, coriander, mint, lettuce,
ponnaguni keera, chukka and bachalakura.

Hyderabad's urban sprawl has expanded onto vacant lands, rock formations and water bodies, given the increasing pressure on land for housing
and other activities. Rapid population growth, industrialization and agricultural practices since the 1970’ has led to the large-scale changes in its
physical natural heritage (Chigurupati, 2008; Ramachandraiah & Prasad, 2004; Singh, 2011). The major drivers of change in terms of biodiversity
within the city therefore are:

1. Rapid urbanisation and population growth
2. Real estate development and land use change and the associated habitat degradation

3. Industrial development

4. Obligations and Responsibilities

There is an extensive set of International, National and State policies and treaties that exist and will affect the implementation of the LBSAP of
Hyderabad. This section provides an overview of the relevant national and state level policies and quidelines. Before outlining these policies and
guidelines, a brief description of the biodiversity governance model in India, suggested by (Krishnan et al., 2012) is provided.

4.1. Biodiversity Governance Models in India

There are broadly five types of biodiversity governance models that aid in conservation, sustainable use, and fair and equitable sharing of
biological resources across different landscapes in India (Krishnan et al., 2012). Of the five models, two — territorial forests and protected areas




— fall under the protected area type of biodiversity governance models. The other three — autonomous community efforts, co-management of
forests and decentralized governance of biodiversity — are considered more closely under community-based conservation.

1. Territorial forests: Nearly a fifth of India’s geographical area is classified as forest land. Territorial forests are classified into two main
categories — reserved and protected forests — that mainly differ in the extent of rights and privileges accorded to the local people. The
management of territorial forests is presently based on the principles of Sustainable Forest Management (SFM) through working plans,
emphasizing conservation and meeting subsistence needs of local communities as per the National Forest Policy issued in 1988.

2. Protected areas: Protected areas cover around 4.9 percent of the country’s geographical area. With the enactment of the Wildlife
(Protection) Act, 1972 and the launch of Project Tiger in 1973 this network began to gain more ground and post the 1980s after the
biogeographic classification for the country was developed, many more protected areas, including coastal and marine protected areas, were
established. Since the 1990s, there have been attempts to introduce a participatory approach in the management of protected areas as seen
from the‘Community Reserves’and ‘Conservation Reserves’ established.

3. Autonomous community efforts: Autonomous Community Efforts (ACE) are initiated by communities for conservation and management
of biological resources. ACEs in India can be broadly classified into two categories — 1) Community Conserved Areas (CCAs) and 2) Sacred
Groves (SGs). In many areas of the North Eastern states, Autonomous District Councils (ADCs) play a central role in the management of
natural resources.

4. Co-management of forests: Co-management of state-owned natural resources such as Joint Forest Management (JFM) involves the
State Forest Department entering into an agreement with the local community, which is allowed greater access to the forest resources as
well as a share in revenue, in return for protection of the forests against unauthorized extraction, encroachment and damage. There are
presently over 118,000 Joint Forest Management Committees (JFMCs) that protect/manage around 23 million hectares of forest lands.

5. Decentralized governance of biodiversity: The Panchayati Raj Institutions (PRI) which govern rural areas have a three-tier structure
with Gram Sabha and Gram Panchayat as the basic unit, which are usually at the level of a village. The Constitution (73" Amendment)
Act, 1992 has included minor forest produce, social forestry, farm forestry and fisheries as subjects devolved to the PRIs. The PRIs play an
important role in the implementation of the Biological Diversity Act, 2002. Presently, 244,727 Biodiversity Management Committees (BMCs)
are functioning across 28 states. Local self-government institutions have a particularly significant role in the implementation of several laws
that are important from a biodiversity conservation perspective, most notably the Panchayats (Extension to the Scheduled Areas) Act, 1996
and the Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006.

From the description of different types of biodiversity governance models, it is evident that “forest” is the primary focus of biodiversity
conservation in India. Though the decentralized governance model has the option to include biodiversity outside the forest regime, it is not
clearly mentioned. However, biodiversity outside forests, particularly urban biodiversity has got much attention in India in the past. The National
Biodiversity Strategy and Action Plan prepared by Kalpavriksh in 2003 has a sub thematic plan on urban biodiversity. It discusses various aspects
of urban biodiversity and city planning strategies around urban biodiversity (Rane, 2003).

4.2. National Level Policies, Guidelines and Legislation

4.2.1. Environment and biodiversity policy frameworks

India has developed a robust legislative and policy framework for biodiversity governance which includes protection, conservation as well as
sustainable use, access and benefit sharing. Protection of the environment, including biodiversity, is enshrined in the Constitution of India.
[tinstructs both the Government and citizens to take appropriate steps in this direction. The policy framework for biodiversity governance
comprises a number of sector-specific and cross-sectoral policy statements issued over the years. Some of the key policy statements include

(i) National Forest Policy, 1988 which is redrafted in 2018;' (ii) National Conservation Strategy and Policy Statement on Environment and
Development, 1992;(iii) National Agriculture Policy, 2000; (iv) National Seeds Policy, 2002; (v) National Environment Policy, 2006; (vi) National
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Water Policy, 2012; and (vii) National Marine Fishing Policy, 2017. Agricultural, fishery and water related policies are detailed in the subsequent
section (Refer Table 2).

4.3. Key Legislations

4.3.1. Environmental and biodiversity laws

India has well defined laws and policies on environment and biodiversity (wild). Environmental protection is represented within the Constitution
of India in Article 48A (Protection and improvement of environment and safequarding of forests and wildlife) and Article 51(A) (g) 3 (to protect
and improve the natural environment including forests, lakes, rivers and wildlife, and to have compassion for living creatures). Important laws
relating to the environment, forests and biodiversity include The Indian Forest Act, 1927; The Forest (Conservation) Act, 1980; The Joint Forest
Management (JFM) Circular, 1990; The Wildlife (Protection) Act, 1972; The Environment (Protection) Act, 1986; The Water (Prevention and
Control of Pollution) Act, 1974; The Air (Prevention and Control of Pollution) Act, 1981, Biological Diversity Act, 2002 (Singh and Singh, 2016).
Some major initiatives taken in the country to improve implementation mechanisms are Scheduled Tribes and Other Traditional Forest Dwellers
(Recognition of Forest Rights Act, 2006); setting up of the Wildlife Crime Control Bureau; Green India Mission; Mahatma Gandhi National

Rural Employment Guarantee Act; and setting up the National Fisheries Development Board,2006. Biodiversity has been mainstreamed in the
agricultural sector through the following legal instruments Bio-safety Reqgulatory Framework in India; The Seeds Act, 1966 as amended up to
1972; The Insecticides Act, 1968, as amended up to 2000; The Protection of Plant Varieties and Farmers'Rights Act, 2001 (Ministry of Environment
and Forests, 2002). Relevant national, sub-national and local legislations / policies and strategies are summarized in Table 2.

Table 2: Relevant National and subnational level legislations / policies / strategies

Legislation / Policy / Strategy How it relates to Biodiversity
National
National Forest Policy, 1988 Protection, conservation and development of forests giving weight to the protective role of forests in
maintaining ecological balance and environmental stability

m@:n ¥

. The draft is not yet finalized. For the approved version of the draft policy, please visi
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Legislation / Policy / Strategy

How it relates to Biodiversity

National Draft Forest Policy, 2018

“Shifts the approach towards forestry in India — specifically, from a local community- and
ecology-centric approach emphasised in the 1988 policy to focusing on timber and forest-based
industries” (S. Agarwal, 2018). Other focuses are on economic valuation of ecosystem services, forest
certification, national forest ecosystem management information system and incorporation of
climate change concerns in all forest and wildlife areas working/management plans and Community
Ecosystem Management Plans.

National Conservation Strategy and
Policy Statement on Environment
and Development, 1992

Views development policies from environmental perspectives and the support policies and systems
required

National Agriculture Policy, 2000

Promote technically sound, economically viable, environmentally non-degrading, and socially
acceptable use of natural resources for the sustainable development of agriculture

National Seeds Policy, 2002

Protect the interest of farmers and encourage conservation of agro-biodiversity.

National Environment Policy, 2006

Dominant theme is the sustainable use of natural resources

National Biodiversity Action Plan
(2008) and Addendum (2014)

Actions that can be taken to protect and enhance biodiversity

National Water Policy, 2012

Integrated perspective in the planning and management of water resources, issues such as adapting
to climate change, conservation of river corridors etc. are dealt with

National Marine Fishing Policy, 2017

Ensure the health and ecological integrity of the marine living resources of India’s Exclusive
Economic Zone (EEZ) through sustainable harvests

Article 48A in the Constitution of
India

Protection and improvement of environment and safequarding of forests and wildlife

Article 51(A)(g) in the Constitution
of India

Protect and improve the natural environment including forests, lakes, rivers and wildlife, and to have
compassion for living creatures

The Indian Forest Act, 1927

Consolidates the law relating to forests, the transit of forest-produce and the duty leviable on timber
and other forest-produce

The Forest (Conservation) Act, 1980

Adopted to protect and conserve forests

The Joint Forest Management (JFM)
Circular, 1990

Shifted the emphasis of the forest sector towards preservation and regeneration through co-
management of forests, in which villagers cooperate to protect forests in exchange for a share in the
usufruct and final harvest.

The Wildlife (Protection) Act, 1972

Protection to listed species of flora and fauna and establishes a network of ecologically-important
protected areas.

The Environment (Protection) Act,
1986

Empowers the national government to take measures necessary to protect and improve the quality
of the environment by setting standards for emissions and discharges; requlating the location of
industries; management of hazardous wastes, and protection of public health and welfare

The Water (Prevention and Control of
Pollution) Act, 1974

Represents India’s first attempts to comprehensively deal with environmental issues. Conforms
closely with the EPA, 1986 above

The Air (Prevention and Control of
Pollution) Act, 1981

Means for the control and abatement of air pollution

Biological Diversity Act (2002)

Conservation of biological resources and associated knowledge as well as facilitating access to them
in a sustainable manner and through a just process.
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Legislation / Policy / Strategy

How it relates to Biodiversity

Wetlands (Conservation and
Management) Rules, 2010

Better conservation and management and to prevent degradation of existing wetlands in India

Green India Mission

Afforestation of six million hectares of degraded forest lands and expanding forest cover from 23 to
33 percent of India’s territory.

National Mission for Sustainable
Agriculture

(limate adaptation in agriculture

National Solar Mission

Aimed at harnessing the abundant solar energy potential of the country. Seeks to promote the rapid
adoption and deployment of solar power as a sustainable and clean energy source.

National Mission for Enhanced
Energy Efficiency

Seeks to reduce energy consumption, enhance energy efficiency measures and promote the use of
renewable energy sources to achieve sustainable development goals.

National Mission on Sustainable
Habitat

Addresses the challenges posed by rapid urbanization and ensure the development of sustainable
and environment friendly habitats across the country.

National Water Mission

Addresses the challenges posed by water scarcity, pollution and climate change in the country. Aims
to enhance water security through the development of infrastructure for rainwater harvesting,
groundwater recharge and wastewater treatment.

National Mission on Strategic
Knowledge for Climate Change

Aims to enhance the understanding of climate dynamics, impacts and vulnerability while also
promoting the development and deployment of innovative solutions.

Sub-National

Telangana State Biodiversity Board
Act, 2017

Enacted to conserve the biological diversity of the state of Telangana and to promote sustainable use
of its components (Government of Telangana, 2017c).

Telangana State Water, Land and
Trees Act, 2002 (Andhra Pradesh
Water, Land and Trees Act, 2002)

Provides for the conservation and management of water resources, land and trees in the state of
Telangana (Government of Telangana, 2002).

Telangana State Seed Development
Corporation Act, 2015

Provides for the establishment of a state seed development corporation to promote the
development and production of quality seeds in the state of Telangana (Government of Telangana,
2015¢).

Telangana Forest Act, 1967 (Andhra
Pradesh Forest Act, 1967)

Governs the conservation, protection and management of forests in the state (Government of
Telangana, 1967).

Telangana State Agriculture
Development and Rural
Transformation Act, 2017

Aims to promote sustainable agriculture and rural development in the state (Government of
Telangana, 2017b).

Telangana State Fruit Nurseries
(Regulation) Act, 2015

Regulates the establishment and maintenance of fruit nurseries in Telangana and aims to ensure the
quality of fruit saplings and plants produced in such nurseries (Government of Telangana, 2015b).

Telangana State Seed and Organic
Certification Authority Act, 2016

Establishes a state-level authority to requlate the production, processing and certification of seeds
and organic products in Telangana (Government of Telangana, 2016).

Telangana State Agricultural Produce
and Livestock Markets Act, 2017

Provides for the requlation of markets for agricultural produce and livestock in Telangana and aims
to ensure fair prices for farmers and traders (Government of Telangana, 2017a).

Telangana State Biodiversity Rules,
2018

Detailed guidelines for the implementation of the Telangana State Biodiversity Board Act, 2017
(Government of Telangana, 2018a).




Legislation / Policy / Strategy

How it relates to Biodiversity

Telangana State Fruit Processing and
Preservation Policy, 2020

Develops the fruit processing industry and enhance the income of fruit farmers in the state
(Government of Telangana, 2020).

Telangana State Sheep and Goat
Development Policy, 2018

Promotes the development of the sheep and goat sector and increases the income of farmers
engaged in this sector (Government of Telangana, 2018¢).

Telangana State Fisheries Policy,
2015

Aims to promote the sustainable development of fisheries and aquaculture in the state (Government
of Telangana, 2015a).

Telangana State Poultry
Development Policy, 2018

Promotes the development of the poultry sector and increase the income of poultry farmers in the
state (Government of Telangana, 2018b).

Telangana Haritha Haram Mission

Seeks to plant millions of saplings across the state. Focuses on tree plantation drives, afforestation,
and conserving of existing forests and water bodies.

Telangana Sandalwood and Red
Sanders Wood Transit Rules, 1969
(Andhra Pradesh Sandalwood and
Red Sanders Wood Transit Rules,
1969)

Regulates the transportation of sandalwood and red sanders wood in Telangana (Government of
Telangana, 1969b).

Telangana Sandalwood Possession
Rules, 1969 (Andhra Pradesh
Sandalwood Possession Rules, 1969)

Governs the possession of sandalwood in Telangana (Government of Telangana, 1969¢), prohibiting
anyone from possessing sandalwood without a valid permit.

Telangana Teakwood Possession
Rules, 1970 (Andhra Pradesh
Teakwood Possession Rules, 1970)

Regulates the possession of teakwood in Telangana (Government of Telangana, 1970¢) through a
system of permits from the appropriate authorities.

Telangana Protected Forest Rules,
1970 (Andhra Pradesh Protected
Forest Rules, 1970)

Defines the criteria for classifying an area as a protected forest in Telangana (Government of
Telangana, 1970b). Also specifies the procedures for notifying and managing protected forests,
including the appointment of forest officers and the regulation of activities such as grazing, logging,
and hunting within these forests.

Telangana Minor Forest Produce
Transit Rules, 1970 (Andhra Pradesh
Minor Forest Produce Transit Rules,
1970)

Governs the transportation of minor forest produce, such as bamboo, tendu leaves, and honey, in
Telangana (Government of Telangana, 1970a).

Telangana Preservation of Private
Forest Rules, 1978 (Andhra Pradesh
Preservation of Private Forest Rules,
1978)

Regulates the management and conservation of private forests in Telangana (Government of
Telangana, 1978). The rules also specify the procedures for managing and protecting these forests,
including the appointment of forest officers and the requlation of activities within these forests.

Telangana Forest Settlement Rules,
1969 (Andhra Pradesh Forest
Settlement Rules, 1969)

Governs the settlement of forests in Telangana, including the demarcation of forest boundaries,

the determination of forest ownership, and the settlement of disputes related to forest land
(Government of Telangana, 1969a). Aims to ensure the sustainable management and conservation
of forests in Telangana, while also protecting the rights of local communities and other stakeholders.
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Legislation / Policy / Strategy How it relates to Biodiversity

The Telangana (Andhra Pradesh) Prohibits regularisation of unauthorised constructions on lakes and tank beds (Saciwaters, n.d.).
Regularisation of the Unauthorised
Constructions in Municipal
Corporations, Municipalities and
Urban Development Authorities Act,

2003

Local

Greater Hyderabad Municipal Governs the administration of the Hyderabad Municipal Corporation, which is responsible for

Corporation Act, 1955 managing the civic infrastructure including parks and gardens, other services in the city (Greater
Hyderabad Municipal Corporation, 1955)

Hyderabad Metropolitan Governs the planning and development of the Hyderabad Metropolitan Region, which includes

Development Authority Act, 2008 Hyderabad and its surrounding areas (Government of Telangana, 2008)

Hyderabad Tree Protection and Provides for the protection and preservation of trees in the city of Hyderabad (Government of
Preservation Act, 1994 Telangana, 1994)

Hyderabad Metropolitan Water Provides for the supply of water and the disposal of sewage in the city of Hyderabad (Government of
Supply and Sewerage Act, 1989 Telangana, 1989).

4.4. Institutional Environment in Hyderabad

Greater Hyderabad Municipal Corporation (GHMC): Hyderabad is divided into six zones (L B Nagar, Charminar, Khairathabad, Secunderabad,
Kukatpally, Serilingampally) which is administered by the GHMC. The zones are further divided into 30 circles and these circles are again divided
into 150 wards. The GHMC oversees the civic infrastructure of these 30 circles. The Municipal Commissioner is the administrative head and the
mayor is the political head of the GHMC. The GHMC carries out the city’s infrastructural work such as building and maintenance of roads and
drains, town planning including construction regulation, maintenance of municipal markets and parks, solid waste management, the issuing

of birth and death certificates, the issuing of trade licences, collection of property tax, and community welfare services such as mother and

child healthcare service, pre-school education, and non-formal education. In terms of biodiversity related administration, there is an Urban
Biodiversity wing within the GHMC, which is headed by an Additional Commissioner. Provision of public parks, gardens, play-grounds are among
the obligations which this department fulfils along with other greening activities to improve the bio-aesthetic environment in the city. For more
information, please visit https.//www.ghmc.gov.in/

Secunderabad Cantonment Board (SCB): Secunderabad cantonment area which comprises a number of defence establishments, falls
under the SCB, which is a local body falling under the administrative control of Ministry of Defence, Government of India. Primarily, the SCB is
responsible for carrying out the civic amenities to the residents of the cantonment area. The SCB is India’s second largest cantonment board.
There are eight civilian wards in SCB, with a population of 217,910 (Census of India, 2011). For more information, please visit https://sch.gov.in/
SCBPortal/SCBHomePage.aspx

Telangana Forest Department: Headed by the Principal Chief Conservator of Forests, the primary function of this department is protection,
conservation and management of forests in Telangana State. Within the GHMC area, the Forest Department primarily has jurisdiction over the
maintenance and conservation activities around the two Pas i.e., KBR National Park and Mahavir Harina Vanasthali National Park, as well as the
Nehru Zoological Park. For more information, please visit http://forests.telangana.gov.in/

State Horticulture Department: The Department is charged with the responsibility of overall development of horticulture in the state. The
government garden wings of the Department maintains gardens such as a) Riverside Parks on the Bank of Musi River, which is now called as
R.LP, b) Red Hills Garden, c) Legislative Assembly, Council and Secretariat Gardens, d) Lakeview Guest House Gardens, e) Dilkusha Gardens,
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f) Manjeera Guest House Gardens, g) Anand Nilayam Gardens, h) Green Land Guest House Garden, i) Nursing College Garden, j) Public Gardens;
and is also promoting terrace cultivation of vegetables in Hyderabad city through a scheme called urban farming. For more information, please
visit http://horticulture.tg.nic.in/

Hyderabad Metropolitan Development Authority (HMDA): It has jurisdiction over the 2nd largest urban development area in India (7,257
sg. km), after the Bangalore Metropolitan Region Development Authority (8,005 sq. km). HMDA was formed by the merging of the following
erstwhile entities like Hyderabad Urban Development Authority (HUDA), Hyderabad Airport Development Authority (HADA) and Cyberabad
Development Authority (CDA). The HMDA deals with planning, co-ordination, supervising, promoting and securing the planned development

of the Hyderabad Metropolitan Region. It coordinates the development activities of the municipal corporations, municipalities and other local
authorities, the Hyderabad Metropolitan Water Supply & Sewerage Board, the Telangana Transmission Corporation, the Telangana Industrial
Infrastructure Corporation, the Telangana State Road Transport Corporation, and other such bodies. In terms of biodiversity activities, the HWDA
is also responsible for greening within its jurisdiction, parts of which fall under GHMC. For more information, please visit https://www.hmda.gov.
in/

Hyderabad Metro Rail Limited (HMRL): The HMRL is an SPV vested with adequate powers to implement and operate the system of the Mass
Rapid Transit System Project in Hyderabad. The HMRL is also responsible for greening of the area under its jurisdiction. For more information,

please visit https://hmrl.co.in/

Hyderabad Metropolitan Water Supply and Sewerage Board (HMWS&SB): The HMWS&SB is responsible for the planning, design,
construction, maintenance, operation & management of the water supply system and sewerage disposal and treatment works. For more
information, please visit https://www.hyderabadwater.gov.in/en/

The Musi Riverfront Development Corporation (MRDC): Formed in March 2017, the MRDC is the nodal agency to monitor and coordinate
the activities of various departments and agencies like the HMDA, GHMC and HMWSSB, to prepare and execute a comprehensive plan for
abatement of pollution in the Musi River and develop the riverfront. For more information, please visit https://www.musi.telangana.gov.in/
index.html

Biodiversity Management Committee (BMC) of Hyderabad: In accordance with the Biological Diversity Act, 2002, every local body is
mandated to constitute a BMC to promote conservation, sustainable use and documentation of biological diversity. An important function of
the BMCis the preparation of a People’s Biodiversity Register (PBR) that contains comprehensive information on availability and use of local
biological resources, and any other traditional knowledge associated with them. The BMCis supposed to serve as the guardian of all biological
resources and traditional knowledge. GHMC with support from the State Biodiversity Board has formed a BMC in October 2020. ™' provides
details of the members of the BMC of Hyderabad city.

Table 3: BMC members of Hyderabad

NS(;. Name Designation Portfolio of Committee
1. Gadwal Vijayalakshmi Mayor Chairperson

2. Additional Commissioner, Urban Biodiversity | Member Secretary

3. Smt. Bobbu Navatha Reddy Corporator Ward 110 Woman Member

4, Kum. Uppala Taruni Corporator Ward 149 Woman Member

5. Sri. Golluri Anjaiaj Corporator Ward 4 Member (SC Category)

6. Smt. Ramavath Padma Corporator Ward 16 Member (ST Category)

7. Sri. Kandoori Narendar Achary Corporator Ward 120 Member



http://horticulture.tg.nic.in/
https://www.hmda.gov.in/
https://www.hmda.gov.in/
https://hmrl.co.in/
https://www.hyderabadwater.gov.in/en/
https://www.musi.telangana.gov.in/index.html
https://www.musi.telangana.gov.in/index.html
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Tree Protection Committee, Hyderabad: The committee was formed in 2008 to function following the provisions of the Telangana Water
Land and Trees Act, 2002. The committee is responsible to oversee requests for tree felling permissions, to oversee and guide transplantation and
compensatory plantation. For more information, please visit https://theasthmafiles.org/sites/default/files/artifacts/media/pdf/kbr 2008efst

rt539.pdf

4.5, Status of the NBSAP and SBSAP

4.5.1. NBSAP

In 1999, India released its National Policy and Macro Level Action Strategy on Biodiversity, in response to becoming a Party to the Convention
on Biological Diversity (Ministry of Environment and Forests, 1999). This document was meant to provide the framework for preparing detailed
action programmes at the micro level for conservation and sustainable use of biodiversity in the country. Between 2000 and 2003, as part of an
externally funded Global Environment Facility (GEF) project, the Ministry of Environment and Forests (MoEF) initiated the development of the
National Biodiversity Strategy and Action Plan (NBSAP) (TPCG & Kalpavriksh, 2005). The exercise was considered one of the largest participatory
exercises in the country under which 33 state level, 10 eco-region level, 18 local level and 13 thematic action plans were prepared. The NBSAP
was released as a final technical report in 2004. During this time the Biological Diversity Act was enacted in 2002 (Ministry of Environment and
Forests, 2002) and the rules notified in 2004. In 2006, India adopted its National Environment Policy, as a result of which in 2008, the National
Biodiversity Action Plan (NBAP) was developed (Ministry of Environment and Forests, 2008). As the NBAP of 2008 was drafted prior to the CBD
Strategic Plan for Biodiversity 2011-2020, it was updated in 2014 with an addendum (Ministry of Environment and Forests, 2014).The NBAP
Addendum primarily comprises of 12 National Biodiversity Targets (NBTs) which link with the Aichi Biodiversity Targets. The NBTs were also
crafted to crosslink with the 175 actions of the NBAP 2008 allowing for monitoring and reporting at a national level and contributing at an
international level to Aichi targets. More information on India’s NBTs and NBAP can be found in Annexure 8.2.

While the NBAP provides good overview of the state of biodiversity and the issues at hand, it reads more like a broad strategy paper and lacks
decisive and well formulated action plans to address the issues. The plans for sustainable use and benefit sharing are missing and the new
developments as a result of the Forest Rights Act, 2006 are not incorporated (Faizi, 2013). In order to impede the monitoring of the NBTs,
timelines within the plans are flexible and objectives of the plan can only be enforced through schemes and programs of the relevant ministries.
So far in India, mainstreaming of biodiversity has achieved some success in the forestry sector which is directly under the control of the MoEFCC,
however in sectors such as agriculture, and water resources it is proving to be more challenging (CBD, 2016).

With the 10™ Conference of Parties calling for the development of second generation NBSAPs, India needs set the focus of its strategy on
the implementation mechanism, measurable targets and the incorporation of the biodiversity-poverty reduction linkage. Mainstreaming of
biodiversity can be improved by focusing on improving sectoral ownership at the central and state level and increasing vertical cooperation.
Furthermore, by reaching out to NGOs and the civil society to contribute to the process, enhanced implementation of the NBTs and a more
comprehensive NBSAP will be possible (CBD, 2016).

Since the recent adoption of the Kunming-Montreal Global Biodiversity Framework, countries, including India, have recognized the urgent

need to ramp up efforts to protect and restore biodiversity (CBD, 2022). In response to this global commitment, India has made several changes
to its NBSAP, focusing on strengthening conservation measures, enhancing protected area networks, promoting sustainable land and water
management practices, and mainstreaming biodiversity considerations into various sectors such as agriculture, forestry, fisheries, and tourism.
Additionally, India has prioritized the conservation of key habitats and ecosystems, implemented stricter requlations against illegal wildlife trade,
and emphasized the involvement of local communities and indigenous peoples in biodiversity conservation initiatives. The revised NBSAP also
highlights the significance of international cooperation, technology transfer, and financial resources to support biodiversity conservation efforts
at both national and global levels. Through these changes, India aims to contribute effectively to the achievement of the global biodiversity
targets while safeguarding its own unique and diverse natural heritage.



https://theasthmafiles.org/sites/default/files/artifacts/media/pdf/kbr_2008efst_rt539.pdf
https://theasthmafiles.org/sites/default/files/artifacts/media/pdf/kbr_2008efst_rt539.pdf

Table 4: National Biodiversity Targets uptil 2020

TARGET 1: By 2020 a significant proportion of the country's population, especially the youth, is aware of the values of
biodiversity and the steps they can take to conserve and use it sustainably.

TARGET 2: By 2020 values of biodiversity are integrated in national and state planning processes, development programmes
and poverty alleviation strategies.

TARGET 3: Strategies for reducing rate of degradation, fragmentation and loss of all natural habitats are finalised and
actions put in place by 2020 for environmental amelioration and human well-being.

TARGET 4: By 2020, invasive alien species and pathways are identified and strategies to manage them developed so that
populations of prioritised invasive alien species are managed.

TARGET 5: By 2020, measures are adopted for sustainable management of agriculture, forestry and fisheries.

TARGET 6: Ecologically representative areas under terrestrial and inland water, and coastal and marine zones, especially
those of particular importance for species, biodiversity and ecosystem services and conserved effectively and equitably,
based on protected area designation and management and other area-based conservation measures are integrated into the
wider landscapes and seascapes, covering over 20 % of the geographic area of the country by 2020.

TARGET 7: By 2020, genetic diversity of cultivated plants, farm livestock and their wild relatives, including other socio-
economically as well as culturally valuable species, is maintained and strategies have been developed and implemented for
minimizing genetic erosion and safeguarding their genetic diversity.

TARGET 8: By 2020, ecosystem services, especially those relating to water, human health, livelihoods and well-being
are enumerated and measures to safeguard them are identified, taking into account the needs of women and local
communities, particularly the poor and vulnerable sections.

TARGET 9: By 2015, Access to Genetic Resources and the Fair and Equitable Sharing of benefits arising from their utilization
as per the Nagoya protocol are operational, consistent with national legislations.

TARGET 10: By 2020, an effective, participatory and updated national biodiversity action plan is made operational at
different levels of governance.

TARGET 11: By 2020, national initiatives using communities' knowledge relating to biodiversity are strengthened, with the
view to protecting this knowledge in accordance with national legislations and international obligations.

TARGET 12: By 2020, opportunities to increase the availability of financial, human and technical resources to facilitate
effective implementation of the Strategic Plan for Biodiversity 2011-2020 and the national targets are identified and the
strategy for resource mobilization is adopted.

(Source: Ministry of Environment, Forest and Climate Change, 2014)
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At the (BD COP15 held in Montreal Canada in December 2022, the Kunming-Montreal Global Biodiversity Framework (GBF) was adopted by 188
governments including India. The GBF consists of four global goals and 23 targets to protect nature and halt extinction by 2030 (SCBD, 2022).
India will need to revise its NBTs to align with the new framework, the agreed upon goals and the targets within the new 2030 timeframe.

45.2. SBSAP

The Telangana State Biodiversity Strategy and Action Plan (BSAP) is a comprehensive framework designed to conserve and sustainably manage
the rich biodiversity within the state. Envisioned to align with national and international biodiversity goals, the BSAP for Telangana focuses on
the conservation of ecosystems, promotion of sustainable practices, and the equitable sharing of benefits derived from biological resources. The
plan is spread over 12 chapters including a biodiversity profile of the state, addressing various components of biodiversity, key factors that impact
biodiversity and methodologies followed to combat biodiversity loss. Furthermore, it outlines specific strategies for the protection of endangered
species, restoration of degraded habitats, and the integration of traditional knowledge into biodiversity management. Biodiversity Expenditure
Review (BER) that assists the development of budget coding protocols and a tagging system along with a Biodiversity Finance Initiative (BIOFIN)
approach which includes ‘Life owning core sectors’and life supporting non-core sectors' have been included to estimate biodiversity expenditure
and support biodiversity funding opportunities. In addition, the plan identifies a set of actions under the animal husbandry and horticulture
sector. Lastly, by addressing the challenges posed by habitat loss, climate change, and over-exploitation of natural resources, the Telangana BSAP
aims to foster a harmonious relationship between human activities and the diverse flora and fauna that contribute to the ecological resilience of
the region.

5. Local Biodiversity Strategy And Action Plan
for Hyderabad

This section encompasses the overarching vision, as well as guiding principles. The overarching strategy for a LBSAP consists of a ‘Vision"and
clearly defined ‘Focus Areas.

The Vision is a short descriptive statement of the desired future state of biodiversity within the local municipality. The Vision is intended to
provide direction to the plan as well as provide inspiration and motivation. It ideally articulates an optimal future scenario to strive towards and

should be both concise and ambitious yet realistic and achievable. A compelling vision can provide a powerful means to galvanize city-wide
cross-sectoral support for an LBSAP objectives to achieve the vision.

5.1. Vision
(14 Hyderabad city envisions a cdlimate resilient future that goes hand-in-hand with its development as a global city

through immediate climate and biodiversity action, participative governance, technology-assisted innovation, holistic
and equitable development. 99

5.2. Guiding Principles

The guiding principles for achieving the vision are:

1. Hyderabad’s ecological and cultural history is unique as evidenced by its folklore where nature and people coexist peacefully. This should
carry forward as the main focus in the conservation plans and activities.




2. Integration of up-to-date scientific knowledge, principles of traditional environmental management and climate-resilient development
should be applied for the conservation and protection of local biodiversity.

3. Local communities should be engaged for the conservation and management of the remaining natural areas in order to harness existing
local and traditional knowledge and raise awareness of biodiversity issues.

5.3. Focus Areas

LBSAP Focus Areas are intended to be planned, deliberate and focused efforts required to achieve the Vision. Most importantly, the Focus Areas
established should reflect the priorities of the stakeholders, within the context of the established Vision to help create a common sense of
purpose. The seven Focus Areas for the LBSAP are outlined below. Unlike in some other LBSAPs from cities across the world, this LBSAP used
important ecosystems as focus areas instead of developing few defined areas for action. These ecosystems are the ones which are reported to be
under serious threat of biodiversity loss due to various developmental and anthropogenic activities in the city. The goals and actions plans were
developed based on these threats identified in consultation with various stakeholders in the city (Refer Annexures 8.3 and 8.4).

Table 5: Hyderabad LBSAP Focus Areas

SI. No. Focus Areas

Rock Outcrops

Grasslands

Urban Green Spaces and Avenue Plantations

Agriculture
Lakes and Wetlands
Musi River

N o | B W N =

Protected Areas
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5.4. Biodiversity Goals

LBSAP Goals refer to well defined targeted statements that give clarity, direction and focus to the LBSAP. These goals constitute the core

LBSAP and are closely aligned with the National Biodiversity Action Plan, and ultimately the Post 2020 Kunming Montreal Global Biodiversity
Framework. The 19 goals for the Hyderabad LBSAP under seven focus areas, along with guiding notes to provide further context for the selected
goals, are outlined below:

Focus Areas Focus Areas Focus Areas
Goals Goals Goals Goals Goals Goals
Action Action Action Action Action Action

Figure 4: Key elements of a Strategy and Action Plan

Focus Area 1: Rock Outcrops Goal 1.1: Maintenance and protection of the existing rock outcrops

Guiding Notes: This goal aims at
1. Geotagging of all existing rock outcrops and availability of this data in open access domain

2. Assessing the level of degradation at each of the above sites and development of site-specific
restoration plans and regular monitoring of the impact of the restoration activities

3. Promoting involvement of corporate sector in rock outcrop management and conservation, through
support from Corporate Social Responsibility funds
Goal 1.2: Awareness generation on significance of rock outcrops

Guiding Notes: This goal aims at
1. Development of GIS based map of existing rock outcrops

2. Assessment of biodiversity and ecosystem services provided by rock outcrops and development of
IEC material on the same

Goal 1.3: Mainstreaming rock conservation into planning (building permissions, mining rules

etc)

Guiding Notes: This goal aims at

1. Development of a city specific policy on rock outcrop conservation

2. (ity ratification of the above policy

3. Sensitization of real estate industry and mining industry on the above policy as well as on
significance of rock outcrops




Focus Area 2: Grasslands Goal 2.1: Documentation of existing grasslands

Guiding Notes: This goal aims at
1. Development of grassland atlas of the city

2. Identification of existing grass species and undertaking nativity and palatability assessments
Goal 2.2: Awareness generation on role of grasslands

Guiding Notes: This goal aims at
1. Assessment of ecosystem services provided by grasslands in the city
2. Site-specific livelihood mapping in the existing grasslands in the city

3. Development of IEC material to advocate the role of grasslands and their significance
Goal 2.3: Improving health of grasslands

Guiding Notes: This goal aims at

1. Site-specific assessment of grassland degradation and identification of drivers of degradation
2. Development of site-specific restoration plans (with focus on native grasses of Deccan Plateau)
3. Establishment of native grass nurseries

4. Improving grassland health through eco-restoration
Goal 2.4 Improved legislative support on grassland conservation

Guiding Notes: This goal aims at
1. Development of city-specific policy on grasslands
2. (City ratification of the policy

3. (apacity building of urban planners and administrators on grasslands and its significance as a land
use class
Goal 3.1: Assessment of the status of the existing green spaces and avenue trees

Guiding notes: This goal aims at
1. Development of GIS based map of the existing green spaces and avenue trees
2. Geo-tagging of all tress in green spaces and along avenues and preparation of a city tree register

3. Development of distribution maps of alien invasive species in green spaces and avenues, on a GIS
platform

Goal 3.2: Development of a compendium on urban green spaces and avenue trees and

ecosystem services provided by them

Focus Area 3: Urban Green
Spaces and Avenue Plantations

Guiding notes: This goal aims at

1. Development of a biodiversity inventory of every green space

2. Assessment of ecosystem services provided by green spaces and avenue trees
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Goal 3.3: Increasing green cover in the city and developing policy support for the same

Guiding notes: This goal aims at
1. Identification of sites to be developed as green spaces and avenue sites for tree plantation
2. Development of site-specific investment case and management plan for green spaces

3. Promotion of private sector investment in new green space development through creation of
pocket/corridor parks

4. Development of city specific policy on urban greening and guidelines on tree plantation
5. Coundil ratification of the policy

6. Development of nurseries of native tree species
Goal 3.4: Awareness generation among citizens

Guiding notes: This goal aims at
1. Development of IEC material on green space development

2. Promoting tree walks for citizens
Goal 4.1 Mapping he existing extent of agriculture within the city area and documenting the
crops and practices

Guiding notes: This goal aims at
1. Development of a GIS based map of existing agricultural land in the city

2. Documentation of the crops sown, agricultural practices followed and post-harvest processing
techniques

3. Time series analysis of the change in agricultural area and practices, and periodic monitoring of the
same
Goal 4.2 Promote organic farming and other biodiversity friendly methods of cultivation

Focus Area 4: Agriculture

Guiding notes: This goal aims at
1. Promoting home gardens, terrace gardens, kitchen gardens through revisions in existing by-laws
2. Awareness generation on existing schemes and subsidies relevant to urban farming

3. (apacity building of school students through development of food gardens in schools and including
student participation in the course curriculum

Providing policy support for urban agriculture, including incentives, crop insurance

Awareness generation in schools, colleges, residential complexes on need and significance of urban
agriculture and use of locally grown crops and vegetables

g A=




Focus Area 5: Lakes and Goal 5.1 Improving management of lakes and wetlands
Wetlands
Guiding notes: This goal aims at

1. Development of geo-referenced maps of the lakes and wetlands, along with details of full tank
levels

2. Assessment of the biodiversity and ecosystem services provided by the lakes and wetlands

3. Prevention of sewage discharge into the lakes and wetlands through the establishment of
decentralised sewage treatment plants at various hotspots and use of nature-based solutions

4. Prevention of solid waste disposal into the lakes and wetlands by household level segregated waste
collection and establishment of decentralised organic waste treatment, supplemented by targeted
awareness campaigns

5. Prevention of idol immersion in the lakes and wetlands through establishment of artificial visarjan
ponds

Assessment and delineation of geo-hydrological aquifers
Development of city specific action plan for effective management of lakes and wetlands

City ratification of the action plan for implementation

2 2 & e

Awareness generation activities for stakeholders identified in the action plan, especially builders,
citizens

10. Strict enforcement of rules and regulations
Goal 5.2 Restoration of lakes and wetlands to build community space

Guiding notes: This goal aims at
1. Cleaning and desilting of all the lakes and wetlands

2. Undertake scientifically informed riverine plantation (using native species) around all lakes and
wetlands

Undertake ecological restoration of the lakes and wetlands, using green-grey infrastructure

Demarcation of community spaces around the lakes and wetlands

Eco-design and development of the community spaces
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Focus Area 6: Musi River Goal 6.1 Improving management of Musi River and its flood plains

Guiding notes: This goal aims at

1. Development of geo-referenced map of Musi River and its catchment area

2. Assessment pf ecosystem services provided by Musi River and its flood plains

3. Delineation of geo-hydrological aquifers

4. Development of an action plan for effective management of Musi River and its flood plains

5. (ity ratification of the above plan
Goal 6.2 Restoration of Musi River and its flood plains

Guiding notes: This goal aims at
1. Desilting, deweeding and use of nature-based solutions for Musi River restoration

2. Prevention of pollution in Musi River by addressing discharge of sewage, solid waste and industrial
effluents through use of green-grey solutions

3. Regulation and monitoring of construction activities on the flood plains
4. Assessment and control of invasive species in Musi River and its flood plains
5. Assessment of the levels of degradation in the flood plains

6.  Development of eco-restoration package and implementation of the same for the flood plains
Focus Area 7: Protected Areas | Goal 7.1 Documenting the present status of the Protected Areas

Guiding notes: This goal aims at
1. Assessing he health status of each protected area and the threats faced by them
2. Mapping the invasive species and their spread in each protected area

3. Assessing the ecosystem services provided by each protected area
Goal 7.2 Restoring and conserving the Protected Areas

Guiding notes: This goal aims at
1. Developing and implementing protected area specific eco-restoration plans

2. Awareness generation among students about the significance of protected areas through
mandatory visits to the protected areas

3. Training local youth as nature guides

4. Development of state-of-theOart Nature Interpretation Centre and other tourist facilities at each
protected area for promoting eco-tourism

5. Development and maintenance of 10 km eco- sensitive zone, on all sides, around each protected
area




5.5. Actions Supporting the Goals

The Actions included in this LBSAP directly link to the Biodiversity Goals outlined above. Actions defined herein factors in (1) what steps need to
be taken to reach the goal and how to get there (2) who is responsible for the actions; and (3) broad timeframe for the completion of each action.

Table 6: Actions linked with the biodiversity goals for Hyderabad

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
Focus Area 1: Rock Outcrops
Goal 1.1: 1. Geotagging of all existing rock | Greater Hyderabad Municipal One Year Long
Maintenance outcrops and availability of this | Corporation, National Remote
and protection of data in open access domain Sensing Centre, Research
the existing rock Institutes, Hyderabad Metropolitan
outcrops Development Authority,
Chief Commissioner of Land
Administration, Telangana State
Biodiversity Board, NGOs
2. Assessing the level of Greater Hyderabad Municipal One Year Long
degradation at each of the Corporation, National Remote
above sites and development | Sensing Centre, Research
of site-specific restoration Institutes, Hyderabad Metropolitan
plans and regular monitoring | Development Authority,
of the impact of the restoration | Chief Commissioner of Land
activities Administration, Telangana
State Biodiversity Board, NGOs,
Biodiversity Management
Committee, Civil Society, Subject
Matter Experts
3. Promoting involvement Greater Hyderabad Municipal Continuous Long
of corporate sector in rock Corporation, Telangana State
outcrop management and Industrial Infrastructure Corporation,
conservation, through Chief Commissioner of Land
support from Corporate Social | Administration, State Revenue
Responsibility funds Department, Corporates
Goal 1.2: 1. Development of GIS based map | Greater Hyderabad Municipal Six months Long
Awareness of existing rock outcrops Corporation, Biodiversity
generation on Management Committee, Telangana
significance of rock State Biodiversity Board, NGOs,
outcrops Research Institutions, State
Forest Department, Hyderabad
Metropolitan Development
Authority, Chief Commissioner of
Land Administration, Subject Matte
Experts
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Focus Areas and
Goals

Key Actions

Key Stakeholders

Time Frame

Impact
(Short/
Medium/
Long term)

2. Assessment of biodiversity and
ecosystem services provided by
rock outcrops and development
of IEC material on the same

Greater Hyderabad Municipal
Corporation, Biodiversity
Management Committee, Telangana
State Biodiversity Board, NGOs,
Research Institutions, Civil Society,
State Forest Department, Hyderabad
Metropolitan Development
Authority, Chief Commissioner

of Land Administration, Schools,
Resident Welfare Associations,
Subject Matter Experts

One Year

Long

Goal 1.3:
Mainstreaming
rock conservation
into planning
(building
permissions,
mining rules etc)

1. Development of a city specific
policy on rock outcrop
conservation

Hyderabad Metropolitan
Development Authority, Greater
Hyderabad Municipal Corporation,
NGOs, Research Institutions,
Biodiversity Management
Committee, Subject Matter Experts

One Year

Long

2. (City ratification of the above
policy

Greater Hyderabad Municipal
Corporation, Biodiversity
Management Committee

Six Months

Long

3. Sensitisation of real estate
industry and mining industry
on the above policy as well as
significance of rock outcrops

Greater Hyderabad Municipal
Corporation, Police, State Forest
Department, Biodiversity
Management Committee, Real
Estate Regulatory Authority, Mining
Agencies, Builders, Telangana State
Industrial Infrastructure Corporation,
Chief Commissioner of Land
Administration, State Revenue
Department

Continuous

Long

Focus Area 2: Grasslands

Goal 2.1:
Documentation of
existing grasslands

1. Development of grassland atlas
of the city

Greater Hyderabad Municipal
Corporation, Biodiversity
Management Committee,
Research Institutions, State
Forest Department, Hyderabad
Metropolitan Development
Authority, NGOs

Six Months

Short




Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
2. ldentification of existing grass | Research Institutions, State Forest | One Year Long
species and undertaking Department, NGOs, Greater
nativity and palatability Hyderabad Municipal Corporation,
assessments Biodiversity Management
Committee, Subject Matter Experts
Goal 2.2: 1. Assessment of ecosystem Greater Hyderabad Municipal Six Months Short
Awareness services provided by grasslands | Corporation, Biodiversity
generation on role in the city Management Committee,
of grasslands Research Institutions, State
Forest Department, Hyderabad
Metropolitan Development
Authority, NGOs, Subject Matter
Experts, Pastoralists, Cattle Owners
2. Site-specific livelihood NGOs, Subject Matter Experts, Six Months Short
mapping in the existing Pastoralists, Cattle Owners,
grasslands in the city Biodiversity Management
Committee, Research Institutions
3. Development of IEC material to | Greater Hyderabad Municipal Six Months Long
advocate the role of grasslands | Corporation, Biodiversity
and their significance Management Committee, Telangana
State Biodiversity Board, NGOs,
Research Institutions, Civil Society,
State Forest Department, Hyderabad
Metropolitan Development
Authority, Chief Commissioner
of Land Administration, Schools,
Resident Welfare Associations,
Subject Matter Experts
Goal 2.3: 1. Site specific assessment of NGOs, Subject Matter Experts, Six Months Short
Improving health grassland degradation and Pastoralists, Cattle Owners,
of grasslands identification of drivers of Biodiversity Management
degradation Committee, Research Institutions
2. Development of site- specific | NGOs, Subject Matter Experts, Six Months Long
restoration plans (with focus | Biodiversity Management
on native grasses of Deccan Committee, Research Institutions,
Plateau) Telangana State Biodiversity Board,
Greater Hyderabad Municipal
Corporation
3. Establishment of native grass | Greater Hyderabad Municipal Two Years Long
nurseries Corporation, Telangana State
Biodiversity Board, State Forest
Department, Research Institutions
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in green spaces and along
avenues and preparation of a
city tree register

Corporation, Research Institutes,
Hyderabad Metropolitan
Development Authority,

Chief Commissioner of Land
Administration, Telangana State
Biodiversity Board, NGOs

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
4. Improving grassland health Subject Matter Experts, NGOs, Three Years Long
through eco-restoration Greater Hyderabad Municipal
Corporation, State Forest
Department, Biodiversity
Management Committee, Corporates
Goal 2.4: Improved | 1. Development of city-specific | Hyderabad Metropolitan One Year Long
legislative support policy on grasslands Development Authority, Greater
on grassland Hyderabad Municipal Corporation,
conservation NGO, Research Institutions,
Biodiversity Management
Committee, Subject Matter Experts
2. (ity ratification of the policy | Greater Hyderabad Municipal Six Months Long
Corporation, Biodiversity
Management Committee
3. (apacity building of urban Greater Hyderabad Municipal Six Months Medium
planners and administrators on | Corporation, NGOs, Research
grasslands and its significance | Institutions, Hyderabad Metropolitan
asa land use class Development Authority,
Chief Commissioner of Land
Administration
Focus Area 3: Urban Green Spaces and Avenue Plantations
Goal 3.1: 1. Development of GIS based map | Greater Hyderabad Municipal Six Months Short
Assessment of of the existing green spaces Corporation, National Remote
the status of the and avenue trees Sensing Centre, Research
existing green Institutes, Hyderabad Metropolitan
spaces and avenue Development Authority,
tree Chief Commissioner of Land
Administration, Telangana State
Biodiversity Board, NGOs
2. Geo-tagging of all trees Greater Hyderabad Municipal One Year Short-Medium




native tree species

Corporation, Biodiversity
Management Committee, State
Forest Department, NGOs

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
3. Development of distribution | Greater Hyderabad Municipal One Year Short
maps of alien invasive species | Corporation, National Remote
in green spaces and avenues, | Sensing Centre, Research
on a GlS platform Institutes, Hyderabad Metropolitan
Development Authority,
Chief Commissioner of Land
Administration, Telangana State
Biodiversity Board, NGOs
Goal 3.2: 1. Development of a biodiversity | Subject Matter Experts, Biodiversity | Two Years Medium- Long
Development of a inventory of every green space | Management Committee, Telangana
compendium on State Biodiversity Board, NGOs,
urban green spaces Research Institutions
and avenuetrees |2. Assessment of ecosystem Greater Hyderabad Municipal One Year Medium
and ecosystem services provided by green Corporation, Biodiversity
services provided spaces and avenue trees Management Committee,
by them Subject Matter Experts, Research
Institutions, NGOs
Goal 3.3: 1. Identification of sites to be Greater Hyderabad Municipal One Year Short
Increasing green developed as green spaces and | Corporation, Biodiversity
cover in the city avenue sites for tree plantation | Management Committee,
and developing Subject Matter Experts, Research
policy support for Institutions, NGOs
the same 2. Development of site-specific | Greater Hyderabad Municipal One Year Short
investment case and Corporation, Biodiversity
management plan forgreen | Management Committee,
spaces Subject Matter Experts, Research
Institutions, Corporates, NGOs
3. Promotion of private sector Greater Hyderabad Municipal Two Years Long
investment in new green space | Corporation, Biodiversity
development through creation | Management Committee, Corporates
of pocket/corridor parks
4. Development of city specific | Greater Hyderabad Municipal Two Years Long
policy on urban greeningand | Corporation, Biodiversity
guidelines on tree plantation | Management Committee, NGOs,
Research Institutions, Civil Society,
Subject Matter Experts
5. Coundil ratification of the policy | Greater Hyderabad Municipal Six Months Long
Corporation, Biodiversity
Management Committee
6.  Development of nurseries of | Greater Hyderabad Municipal Two Years Long
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Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
Goal 3.4: 1. Development of IEC material on | Greater Hyderabad Municipal Six Months Long
Awareness green space development Corporation, Biodiversity
generation among Management Committee, Telangana
citizens State Biodiversity Board, NGOs,
Research Institutions, Civil Society,
State Forest Department, Subject
Matter Experts
2. Promoting tree walks for Greater Hyderabad Municipal Continuous Long
citizens Corporation, Biodiversity
Management Committee, Resident
Welfare Associations, Subject Matter
Experts, NGO, Civil Society
Focus Area 4: Agriculture
Goal 4.1: Mapping |1. Development of a GIS based Greater Hyderabad Municipal Six Months Short
the existing extent map of existing agricultural Corporation, National Remote
of agriculture land in the city Sensing Centre, Research
within the Institutes, Hyderabad Metropolitan
city area and Development Authority,
documenting the Chief Commissioner of Land
crops and practices Administration, Telangana State
Biodiversity Board, NGOs, State
Agriculture Department
2. Documentation of the crops Greater Hyderabad Municipal One Year Short
sown, agricultural practices Corporation, Research Institutes,
followed and post-harvest Hyderabad Metropolitan
processing techniques Development Authority,
Chief Commissioner of Land
Administration, Telangana State
Biodiversity Board, NGOs, State
Agriculture Department
3. Time series analysis of the Greater Hyderabad Municipal Six Months or Long
change in agricultural area Corporation, National Remote initial change
and practices, and periodic Sensing Centre, Research Institutes, | analysis, followed
monitoring of the same NGOs, State Agriculture Department | by continuous

monitoring




schools, colleges, residential
complexes on need and
significance of urban
agriculture and use of locally
grown crops and vegetables

Corporation, Biodiversity
Management Committee, Telangana
State Biodiversity Board, NGOs,
Research Institutions, Civil Society,
State Agriculture Department,
Schools, Resident Welfare
Associations, Subject Matter Experts

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
Goal 4.2: 1. Promoting home gardens, Greater Hyderabad Municipal One Year Medium
Promotion of terrace gardens, kitchen Corporation, Police, State Forest
organic farming gardens through revisionsin | Department, Biodiversity
and other existing building by-laws Management Committee, Real
biodiversity Estate Regulatory Authority,
friendly methods Builders, Telangana State Industrial
of cultivation Infrastructure Corporation,
Chief Commissioner of Land
Administration, State Revenue
Department
2. Awareness generation on Greater Hyderabad Municipal (ontinuous Short
existing schemes and subsidies | Corporation, Hyderabad
relevant to urban farming Metropolitan Development
Authority, Chief Commissioner of
Land Administration, Telangana
State Biodiversity Board, NGOs, State
Agriculture Department, Biodiversity
Management Committee
3. Capacity building of school Greater Hyderabad Municipal Continuous Long
students through development | Corporation, Biodiversity
of food gardens in schools and | Management Committee, Telangana
including student participation | State Biodiversity Board, NGOs,
in the course curriculum Research Institutions, Schools,
Subject Matter Experts, State
Agriculture Department
4. Providing policy support for | Greater Hyderabad Municipal One Year Long
urban agriculture, including Corporation, Biodiversity
crop insurance, incentives Management Committee, State
Agriculture Department, NGOs,
Research Institutions, Subject Matter
Experts
5. Awareness generation in Greater Hyderabad Municipal Continuous Long
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disposal into the lakes and
wetlands by household level
segregated waste collection
and establishment of
decentralised organic waste
treatment, supplemented by
targeted awareness campaigns

Corporation, Research Institutes,
Hyderabad Metropolitan
Development Authority, NGOs,
Irrigation & CAD Department of
Telangana State, State Wetland
Authority, Telangana State Industrial
Infrastructure Corporation,
Telangana State Pollution Control
Board

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
Focus Area 5: Lakes and Wetlands
Goal 5.1: 1. Development of geo-referenced | Greater Hyderabad Municipal Six Months Short
Improving maps of the lakes and Corporation, National Remote
management of wetlands, along with details of | Sensing Centre, Research
lakes and wetlands full tank levels Institutes, Hyderabad Metropolitan
Development Authority,
Chief Commissioner of Land
Administration, NGOs, Irrigation &
CAD Department of Telangana State,
State Wetland Authority, Hyderabad
Metropolitan Water Supply and
Sewerage Board
2. Assessment of the biodiversity | Greater Hyderabad Municipal One Year Short
and ecosystem services Corporation, Research Institutes,
provided by the lakes and NGOs, Irrigation & CAD Department
wetlands of Telangana State, State Wetland
Authority, Telangana State
Biodiversity Board
3. Prevention of sewage discharge | Greater Hyderabad Municipal Two Years Long
into the lakes and wetlands Corporation, Research Institutes,
through the establishment Hyderabad Metropolitan
of decentralised sewage Development Authority,
treatment plants at various Chief Commissioner of Land
hotspots and use of nature- Administration, NGOs, Irrigation &
based solutions CAD Department of Telangana State,
State Wetland Authority, Telangana
State Industrial Infrastructure
Corporation, Telangana State
Pollution Control Board
4. Prevention of solid waste Greater Hyderabad Municipal Two Years Long




requlations

Corporation, Police, Hyderabad
Metropolitan Development
Authority, Chief Commissioner of
Land Administration, Telangana
State Industrial Infrastructure
Corporation

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
5. Prevention of idol immersion in | Greater Hyderabad Municipal One Year Long
the lakes and wetlands through | Corporation, Research Institutes,
establishment of artificial Hyderabad Metropolitan
visrajan ponds Development Authority, NGOs,
Irrigation & CAD Department of
Telangana State, State Wetland
Authority, Telangana State Industrial
Infrastructure Corporation,
Telangana State Pollution Control
Board
6. Assessment and delineation of | Greater Hyderabad Municipal One Year Medium
geo-hydrological aquifers Corporation, Research Institutes,
NGOs, Irrigation & CAD Department
of Telangana State, State Wetland
Authority
7. Development of city specific | Greater Hyderabad Municipal Two Years Long
action plan for effective Corporation, Research Institutes,
management of lakes and Subject Matter Experts
wetlands
8.  (ityratification of the action | Greater Hyderabad Municipal Six Months Long
plan forimplementation Corporation, Biodiversity
Management Committee
9. Awareness generation activities | Greater Hyderabad Municipal One Year Medium
for stakeholders identified Corporation, Research Institutes,
in the action plan, especially | Civil Society, NGOs, Irrigation & CAD
builders, citizens Department of Telangana State,
State Wetland Authority, Biodiversity
Management Committee, Real Estate
Regulatory Authority
10. Strict enforcement of rules and | Greater Hyderabad Municipal Continuous Long
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Focus Areas and
Goals

Key Actions

Key Stakeholders

Time Frame

Impact
(Short/
Medium/
Long term)

Goal 5.2:
Restoration

of lakes and
wetlands to build
community spaces

1. Cleaning and desilting of all the
lakes and wetlands

Greater Hyderabad Municipal
Corporation, Research Institutes,
Hyderabad Metropolitan
Development Authority, NGOs,
Irrigation & CAD Department of
Telangana State, State Wetland
Authority, Biodiversity Management
Committee

One Year

Medium

2. Undertake scientifically
informed riverine plantation
(using native species) around
all lakes and wetlands

Greater Hyderabad Municipal
Corporation, Research Institutes,
NGOs, State Wetland Authority,
Corporates, Biodiversity
Management Committee, Subject
Matter Experts

Two Years

Long

3. Undertake ecological
restoration of the lakes and
wetlands, using green-grey
infrastructure

Greater Hyderabad Municipal
Corporation, Research Institutes,
NGOs, State Wetland Authority,
Corporates, Biodiversity
Management Committee, Subject
Matter Experts

Two Years

Long

4. Demarcation of community
spaces around the lakes and
wetlands

Greater Hyderabad Municipal
Corporation, Hyderabad
Metropolitan Development
Authority, Chief Commissioner of
Land Administration

One Year

Long

5. Eco-design and development of
the community spaces

Greater Hyderabad Municipal
Corporation, Research Institutes,
NGOs, State Wetland Authority,
Corporates, Biodiversity
Management Committee, Subject
Matter Experts

Two years

Long

Focus Area 6: Musi R

iver

Goal 6.1:
Improving
management of
Musi River and its
flood plains

1. Development of geo-referenced
map of Musi River and its
catchment area

Greater Hyderabad Municipal
Corporation, National Remote
Sensing Centre, Research

Institutes, Hyderabad Metropolitan
Development Authority,

Chief Commissioner of Land
Administration, NGOs, Irrigation

& CAD Department of Telangana
State, State Wetland Authority, State
Revenue Department, Subject Matter
Experts, Hyderabad Metropolitan
Water Supply and Sewerage Board

Six Months

Short




Focus Areas and
Goals

Key Actions

Key Stakeholders

Time Frame

Impact
(Short/
Medium/
Long term)

2. Assessment of ecosystem
services provided by Musi River
and its flood plains

Greater Hyderabad Municipal
Corporation, Research Institutes,
Hyderabad Metropolitan
Development Authority, NGOs,
Subject Matter Experts

One Year

Medium

3. Delineation of geo-hydrological
aquifers

Greater Hyderabad Municipal
Corporation, Research Institutes,
Hyderabad Metropolitan
Development Authority,

Chief Commissioner of Land
Administration, NGOs, Subject
Matter Experts, Hyderabad
Metropolitan Water Supply and
Sewerage Board

One Year

Medium

4. Development of an action plan
for effective management of
Musi River and its flood plains

Greater Hyderabad Municipal
Corporation, National Remote
Sensing Centre, Research

Institutes, Hyderabad Metropolitan
Development Authority,

Chief Commissioner of Land
Administration, NGOs, Irrigation

& CAD Department of Telangana
State, State Wetland Authority, State
Revenue Department, Subject Matter
Experts, Hyderabad Metropolitan
Water Supply and Sewerage Board

Two Years

Long

5. (ity ratification of the above
action plan

Greater Hyderabad Municipal
Corporation, Biodiversity
Management Committee

Six Months

Long

Goal 6.2:
Restoration of
Musi River and its
flood plains

1. Desilting, deweeding and use
of nature-based solutions for
Musi River restoration

Greater Hyderabad Municipal
Corporation, NGOs, Research
Institutions, Revenue Department,
Subject Matter Experts

Two Years

Long

2. Prevention of pollution in Musi
River by addressing discharge
of sewage, solid waste and
industrial effluents through use
of green-grey solutions

Greater Hyderabad Municipal
Corporation, Research Institutes,
Hyderabad Metropolitan
Development Authority,

Chief Commissioner of Land
Administration, NGOs, Irrigation
& CAD Department of Telangana,
Subject Matter Experts, Telangana
State Pollution Control Board,
Hyderabad Metropolitan Water
Supply and Sewerage Board

Two Years

Long
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and their spread in each
protected area

Greater Hyderabad Municipal
Corporation, Research Institutes,
NGOs, Subject Matter Experts, State
Forest Department, Biodiversity
Management Committee

Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
3. Regulation and monitoring of | Greater Hyderabad Municipal (ontinuation Long
construction activities on the | Corporation, Research Institutes,
flood plains Hyderabad Metropolitan
Development Authority,
Chief Commissioner of Land
Administration, NGOs, Irrigation
& CAD Department of Telangana,
Subject Matter Experts, Telangana
State Pollution Control Board, Real
Estate Regulatory Authority, Builders
4. Assessment and control of Greater Hyderabad Municipal Two Years Long
invasive species in Musi River | Corporation, Research Institutes,
and its flood plains Subject Matter Experts, Biodiversity
Management Committee
5. Assessment of the levels of Greater Hyderabad Municipal One Year Short
degradation in the flood plains | Corporation, Research Institutes,
Subject Matter Experts, Biodiversity
Management Committee, Hyderabad
Metropolitan Water Supply and
Sewerage Board
6.  Development of eco- Greater Hyderabad Municipal Three Years Long
restoration package and Corporation, Research Institutes,
implementation of the same for | Hyderabad Metropolitan
the flood plains Development Authority,
Chief Commissioner of Land
Administration, NGOs, Irrigation
& CAD Department of Telangana,
Subject Matter Experts, Telangana
State Pollution Control Board,
Real Estate Regulatory Authority,
Biodiversity Management
Committee, Hyderabad Metropolitan
Water Supply and Sewerage Board
Focus Area 7: Protected Areas
Goal 7.1: 1. Assessing the health status of | Greater Hyderabad Municipal One Year Short
Documenting the each protected areaand the | Corporation, Research Institutes,
present status threats faced by them NGOs, Subject Matter Experts, State
of the Protected Forest Department, Biodiversity
Areas Management Committee
2. Mapping the invasive species | National Remote Sensing Centre, One Year Medium




Focus Areas and Key Actions Key Stakeholders Time Frame Impact
Goals (Short/
Medium/
Long term)
3. Assessing the ecosystem Greater Hyderabad Municipal One Year Medium
services provided by each Corporation, Research Institutes,
protected area NGOs, Subject Matter Experts, State
Forest Department, Biodiversity
Management Committee
Goal 7.2: Restoring | 1.  Developing and implementing | Greater Hyderabad Municipal Five Years Long
and conserving the protected area specific eco- Corporation, Research Institutes,
Protected Areas restoration plans NGOs, Subject Matter Experts, State
Forest Department, Biodiversity
Management Committee
2. Awareness generation among | Greater Hyderabad Municipal Continuous Medium
students about the significance | Corporation, Research Institutes,
of protected areas through NGOs, Subject Matter Experts, State
mandatory visits to the Forest Department, Biodiversity
protected areas Management Committee, Schools,
Civil Society
3. Training local youth as nature | Greater Hyderabad Municipal Two Years Long
guides Corporation, NGOs, Subject Matter
Experts, State Forest Department,
Biodiversity Management
(ommittee
4. Development of state-of-the- | Greater Hyderabad Municipal Two Years Long
art Nature Interpretation Centre | Corporation, Corporates, NGOs,
and other tourist facilities Subject Matter Experts, State
at each protected area for Forest Department, Biodiversity
promoting eco-tourism Management Committee
5. Development and maintenance | Greater Hyderabad Municipal One Year Long
of 10 km eco- sensitive zone, on | Corporation, Research Institutes,
all sides, around each protected | Subject Matter Experts, State
area Forest Department, Biodiversity
Management Commitee

6. Tools to Support Implementation of LBSAP

This section provides links to various tools that can support the implementation of LBSAP of Greater Hyderabad Municipal Corporation. The tools
provided in this section are limited. We encourage the implementers to make use of various other tools that would help to deal with the local
issues.

6.1. Natural Asset Map

The natural asset map of Hyderabad city (area under the jurisdiction of GHMC) has been developed by ICLEI South Asia (Figure 2). Table 7 provides
details of each land class.
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Table 7: Area of Natural Assets within the GHMC boundaries

SI.No | Land class Area (ha) Percentage
1 National Park 236.57 0.38
2 Natural Vegetation 2465.79 3.99
3 Rock Outcrops 2949.84 4.78
4 Sparse Vegetation 836.01 1.35
5 Tree Plantation 816.20 1.32
6 Avenue Tree Cover 1005.46 1.63
7 Riverine Vegetation 260.31 0.42
8 River 319.70 0.52
9 Marsh 376.80 0.61
10 Lake/Pond 2058.89 3.34
N Open Green Spaces (Parks, Botanical Garden, Zoological parks and other open garden) 751.99 1.22
12 Open Ground 525.63 0.85
13 Mixed Cultivation 2325.44 3.77
14 Paddy / Vegetable Cultivation 1877.23 3.04

6.2. NBSAP - LBSAP Guidelines

The LBSAP is the local-level version of National Biodiversity Strategy and Action Plans (NBSAPs), the principal instrument used by national
governments for implementing the Convention on Biological Diversity. Guidelines for development and implementation of National, Sub
National and Local Biodiversity Strategies and Action Plans is a recently developed toolkit by ICLEI. It comprises of guidelines for development of
Biodiversity Strategy and Action Plans at National, Sub National and Local levels. These guidelines have been accepted by the Secretariat of the
Convention on Biological Diversity. For more details please visit: https://chc.iclei.org/tools/

6.3. NBSAP of India

The NBSAP is an important instrument for implementing the Convention on Biological Diversity at the national level. Following the (CBD mandate,
the government of India prepared a macro-level statement of policies and strategies for conservation and sustainable use of biodiversity.
Following this the MoEFCC implemented the externally aided NBSAP project from 2000-2004. Later by updating the macro level statement of
policies document and by using the final technical report of the NBSAP project and the National Environmental Policy (NEP), Government of

India prepared a National Biodiversity Action Plan (NBAP) in 2008 and Addendum in 2014. The NBAP 2008 identifies threats and constraints in
biodiversity conservation taking into cognizance the existing legislations, implementation mechanisms, strategies, plans and programmes, based
on which action points have been designed. For more details please visit: https://tinyurl.com/y9w3unal

6.4. SBSAP of Telangana

The Telangana State Biodiversity Strategy and Action Plan is a comprehensive framework designed to conserve and sustainably manage the

rich biodiversity within the state. Envisioned to align with national and international biodiversity goals, the SBSAP for Telangana focuses on the
conservation of ecosystems, promotion of sustainable practices, and the equitable sharing of benefits derived from biological resources. The plan
is spread over 12 chapters including a biodiversity profile of the state, addressing various components of biodiversity, key factors that impact
biodiversity and methodologies followed to combat biodiversity loss. Furthermore, it outlines specific strategies for the protection of endangered
species, restoration of degraded habitats, and the integration of traditional knowledge into biodiversity management. Biodiversity Expenditure



https://cbc.iclei.org/tools/
https://tinyurl.com/y9w3unal

Review (BER) that assists the development of budget coding protocols and a tagging system along with a Biodiversity Finance Initiative (BIOFIN)
approach which includes ‘Life owning core sectors'and life supporting non-core sectors’have been included to estimate biodiversity expenditure
and support biodiversity funding opportunities. In addition, the plan identifies a set of actions under the animal husbandry and horticulture
sector. Lastly, by addressing the challenges posed by habitat loss, climate change, and over-exploitation of natural resources, the Telangana BSAP
aims to foster a harmonious relationship between human activities and the diverse flora and fauna that contribute to the ecological resilience of
the region.

6.5. Kunming-Montreal Global Biodiversity Framework

The Global Biodiversity Framework (GBF) builds on the Strategic Plan 2011-2020 and Aichi targets to quide global action on nature through
until 2030. The framework is said to be more inclusive, SMART and complex in its addressal of biodiversity loss, restoration of ecosystems and
protection of indigenous rights. This will be achieved through four goals to be achieved by 2050 and 23 targets to be met by 2030 (SCBD, 2022).

The Goals which align with the vision for 2050 are:

GOALA

The integrity, connectivity and resilience of all ecosystems are maintained, enhanced, or restored, substantially increasing the area of natural
ecosystems by 2050; Human induced extinction of known threatened species is halted, and, by 2050, extinction rate and risk of all species are
reduced tenfold and the abundance of native wild species is increased to healthy and resilient levels;

The genetic diversity within populations of wild and domesticated species, is maintained, safeguarding their adaptive potential.

GOALB

Biodiversity is sustainably used and managed and nature’s contributions to people, including ecosystem functions and services, are valued,
maintained and enhanced, with those currently in decline being restored, supporting the achievement of sustainable development for the
benefit of present and future generations by 2050.

GOAL C

The monetary and non-monetary benefits from the utilization of genetic resources, and digital sequence information on genetic resources, and of
traditional knowledge associated with genetic resources, as applicable, are shared fairly and equitably, including, as appropriate with indigenous
peoples and local communities, and substantially increased by 2050, while ensuring traditional knowledge associated with genetic resources is
appropriately protected, thereby contributing to the conservation and sustainable use of biodiversity, in accordance with internationally agreed
access and benefit-sharing instruments.

GOALD

Adequate means of implementation, including financial resources, capacity-building, technical and scientific cooperation, and access to and
transfer of technology to fully implement the Kunming-Montreal global biodiversity framework are secured and equitably accessible to all
Parties, especially developing countries, in particular the least developed countries and small island developing States, as well as countries with
economies in transition, progressively closing the biodiversity finance gap of 700 billion dollars per year, and aligning financial flows with the
Kunming-Montreal Global Biodiversity Framework and the 2050 Vision for Biodiversity.
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Table 8: Kunming-Montreal Global Biodiversity Framework 23 targets

TARGET 1

Ensure that all areas are under participatory integrated biodiversity inclusive spatial planning and/or effective management processes
addressing land and sea use change, to bring the loss of areas of high biodiversity importance, including ecosystems of high ecological
integrity, close to zero by 2030, while respecting the rights of indigenous peoples and local communities.

TARGET 2

Ensure that by 2030 at least 30 per cent of areas of degraded terrestrial, inland water, and coastal and marine ecosystems are under effective
restoration, in order to enhance biodiversity and ecosystem functions and services, ecological integrity and connectivity.

TARGET 3

Ensure and enable that by 2030 at least 30 per cent of terrestrial, inland water, and of coastal and marine areas, especially areas of particular
importance for biodiversity and ecosystem functions and services, are effectively conserved and managed through ecologically representative,
well-connected and equitably governed systems of protected areas and other effective area-based conservation measures, recognizing
indigenous and traditional territories, where applicable, and integrated into wider landscapes, seascapes and the ocean, while ensuring that
any sustainable use, where appropriate in such areas, is fully consistent with conservation outcomes, recognizing and respecting the rights of
indigenous peoples and local communities including over their traditional territories.

TARGET 4

Ensure urgent management actions, to halt human induced extinction of known threatened species and for the recovery and conservation of
species, in particular threatened species, to significantly reduce extinction risk, as well as to maintain and restore the genetic diversity within
and between populations of native, wild and domesticated species to maintain their adaptive potential, including through in situ and ex situ
conservation and sustainable management practices, and effectively manage human-wildlife interactions to minimize human-wildlife conflict
for coexistence.

TARGET 5

Ensure that the use, harvesting and trade of wild species is sustainable, safe and legal, preventing overexploitation, minimizing impacts on
non-target species and ecosystems, and reducing the risk of pathogen spill-over, applying the ecosystem approach, while respecting and
protecting customary sustainable use by indigenous peoples and local communities.

TARGET 6

Eliminate, minimize, reduce and or mitigate the impacts of invasive alien species on biodiversity and ecosystem services by identifying and
managing pathways of the introduction of alien species, preventing the introduction and establishment of priority invasive alien species,
reducing the rates of introduction and establishment of other known or potential invasive alien species by at least 50 percent, by 2030,
eradicating or controlling invasive alien species especially in priority sites, such as islands .

TARGET 7

Reduce pollution risks and the negative impact of pollution from all sources, by 2030, to levels that are not harmful to biodiversity and
ecosystem functions and services, considering cumulative effects, including: reducing excess nutrients lost to the environment by at least half
including through more efficient nutrient cycling and use; reducing the overall risk from pesticides and highly hazardous chemicals by at least
half including through integrated pest management, based on science, taking into account food security and livelihoods; and also preventing,
reducing, and working towards eliminating plastic pollution.

TARGET 8

Minimize the impact of climate change and ocean acidification on biodiversity and increase its resilience through mitigation, adaptation, and
disaster risk reduction actions, including through nature-based solution and/or ecosystem-based approaches, while minimizing negative and
fostering positive impacts of climate action on biodiversity.

TARGET 9

Ensure that the management and use of wild species are sustainable, thereby providing social, economic and environmental benefits for
people, especially those in vulnerable situations and those most dependent on biodiversity, including through sustainable biodiversity-based
activities, products and services that enhance biodiversity, and protecting and encouraging customary sustainable use by indigenous peoples
and local communities.

TARGET 10




Ensure that areas under agriculture, aquaculture, fisheries and forestry are managed sustainably, in particular through the sustainable use of

biodiversity, including through a substantial increase of the application of biodiversity friendly practices, such as sustainable intensification,

agroecological and other innovative approaches contributing to the resilience and long-term efficiency and productivity of these production

systems and to food security, conserving and restoring biodiversity and maintaining nature’s contributions to people, including ecosystem

functions and services.

TARGET 11

Restore, maintain and enhance nature’s contributions to people, including ecosystem functions and services, such as requlation of air, water,

and climate, soil health, pollination and reduction of disease risk, as well as protection from natural hazards and disasters, through nature-

based solutions and ecosystem-based approaches for the benefit of all people and nature.

TARGET 12

Significantly increase the area and quality and connectivity of, access to, and benefits from green and blue spaces in urban and densely

populated areas sustainably, by mainstreaming the conservation and sustainable use of biodiversity, and ensure biodiversity-inclusive urban

planning, enhancing native biodiversity, ecological connectivity and integrity, and improving human health and well-being and connection to

nature and contributing to inclusive and sustainable urbanization and the provision of ecosystem functions and services.

TARGET 13

Take effective legal, policy, administrative and capacity-building measures at all levels, as appropriate, to ensure the fair and equitable sharing

of benefits that arise from the utilization of genetic resources and from digital sequence information on genetic resources, as well as traditional

knowledge associated with genetic resources, and facilitating appropriate access to genetic resources, and by 2030 facilitating a significant

increase of the benefits shared, in accordance with applicable international access and benefit-sharing instruments.

TARGET 14

Ensure the full integration of biodiversity and its multiple values into policies, requlations, planning and development processes, poverty

eradication strategies, strategic environmental assessments, environmental impact assessments and, as appropriate, national accounting,

within and across all levels of government and across all sectors, in particular those with significant impacts on biodiversity, progressively

aligning all relevant public and private activities, fiscal and financial flows with the goals and targets of this framework.

TARGET 15

Take legal, administrative or policy measures to encourage and enable business, and in particular to ensure that large and transnational

companies and financial institutions:

(@) Regularly monitor, assess, and transparently disclose their risks, dependencies and impacts on biodiversity including with requirements
for all large as well as transnational companies and financial institutions along their operations, supply and value chains and portfolios;

(b) Provide information needed to consumers to promote sustainable consumption patterns;

(c) Report on compliance with access and benefit-sharing regulations and measures, as applicable;

in order to progressively reduce negative impacts on biodiversity, increase positive impacts, reduce biodiversity-related risks to business and

financial institutions, and promote actions to ensure sustainable patterns of production.

TARGET 16

Ensure that people are encouraged and enabled to make sustainable consumption choices including by establishing supportive policy,

legislative or regulatory frameworks, improving education and access to relevant and accurate information and alternatives, and by 2030,

reduce the global footprint of consumption in an equitable manner, halve global food waste, significantly reduce overconsumption and

substantially reduce waste generation, in order for all people to live well in harmony with Mother Earth.

TARGET 17

Establish, strengthen capacity for, and implement in all countries in biosafety measures as set out in Article 8(g) of the Convention on Biological

Diversity and measures for the handling of biotechnology and distribution of its benefits as set out in Article 19 of the Convention.

TARGET 18

Identify by 2025, and eliminate, phase out or reform incentives, including subsidies harmful for biodiversity, in a proportionate, just, fair,

effective and equitable way, while substantially and progressively reducing them by at least 500 billion United States dollars per year by 2030,

starting with the most harmful incentives, and scale up positive incentives for the conservation and sustainable use of biodiversity.

TARGET 19

Substantially and progressively increase the level of financial resources from all sources, in an effective, timely and easily accessible manner,

including domestic, international, public and private resources, in accordance with Article 20 of the Convention, to implement national

biodiversity strategies and action plans, by 2030 mobilizing at least 200 billion United States dollars per year, including by:
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(a) Increasing total biodiversity related international financial resources from developed countries, including official development assistance,
and from countries that voluntarily assume obligations of developed country Parties, to developing countries, in particular the least
developed countries and small island developing States, as well as countries with economies in transition, to at least US$ 20 billion per
year by 2025, and to at least US$ 30 billion per year by 2030;

(b) Significantly increasing domestic resource mobilization, facilitated by the preparation and implementation of national biodiversity finance
plans or similar instruments according to national needs, priorities and circumstances

(c) Leveraging private finance, promoting blended finance, implementing strategies for raising new and additional resources, and
encouraging the private sector to invest in biodiversity, including through impact funds and other instruments;

(d) Stimulating innovative schemes such as payment for ecosystem services, green bonds, biodiversity offsets and credits, benefit-sharing
mechanisms, with environmental and social safequards

(e) Optimizing co-benefits and synergies of finance targeting the biodiversity and climate crises,

(f)  Enhancing the role of collective actions, including by indigenous peoples and local communities, Mother Earth centric actions and non-
market-based approaches including community based natural resource management and civil society cooperation and solidarity aimed at
the conservation of biodiversity

(g) Enhancing the effectiveness, efficiency and transparency of resource provision and use;

TARGET 20

Ensure that the best available data, information and knowledge, are accessible to decision makers, practitioners and the public to guide

effective and equitable governance, integrated and participatory management of biodiversity, and to strengthen communication, awareness-

raising, education, monitoring, research and knowledge management and, also in this context, traditional knowledge, innovations, practices
and technologies of indigenous peoples and local communities should only be accessed with their free, prior and informed consent, in
accordance with national legislation.

TARGET 21

Ensure the full, equitable, inclusive, effective and gender-responsive representation and participation in decision-making, and access to justice

and information related to biodiversity by indigenous peoples and local communities, respecting their cultures and their rights over lands,

territories, resources, and traditional knowledge, as well as by women and girls, children and youth, and persons with disabilities and ensure
the full protection of environmental human rights defenders.

TARGET 22

Ensure gender equality in the implementation of the framework through a gender-responsive approach where all women and girls have equal

opportunity and capacity to contribute to the three objectives of the Convention, including by recognizing their equal rights and access to land

and natural resources and their full, equitable, meaningful and informed participation and leadership at all levels of action, engagement, policy
and decision-making related to biodiversity.

TARGET 23

By 2030, determine cross-sectoral goals and sector-specific goals for sustainable use, and put in place effective legal and policy measures to

achieve them, based on ecosystem approaches, environmental principles and close cooperation with users of biodiversity in order to produce

gains for biodiversity and human health and well-being

The framework will be implemented primarily through the development of national and local level goals and targets, formulation of regional
biodiversity strategies and action plans such as LBSAPs as well as facilitation of periodic review and monitoring of progress at the global scale.




7. References

Agarwal, S. (2018). National Forest Policy Draft 2018 Takes One Step Forward, Two Steps Back. THE WIRE. https://thewire.in/environment/
national-forest-policy-draft-2018-takes-one-step-forward-two-steps-back

Agri Farming. (2022). District Wise Crop Production in Telangana.

Avlonitis, G., Doll, C. N. H., Galt, R., Mader, A., Moreno-Pefaranda, R., Patrickson, S., Puppim de Oliveira, J. A., & Shih, W. (2012). Local biodiversity
strategy and action plan guidelines: an aid to municipal planning and biodiversity conservation.

Bouchet, M., Liu, S., Parilla, J., & Kabbani, K. (2018). Global Metro Monitor 2018. In Metrapolitan Policy Program at Brookings.
(BD. (2022). Conference of the Parties to the Convention on Biological Diversity: Kunming-Montreal Global Biodiversity Framework.
Census of India. (2011). Hyderabad Population 2011.

Chigurupati, R. (2008). Urban growth, loss of water bodies and flooding in Indian cities. Water and Urban Development Paradigms, CRC Press,
121-125.

Convention on Biological Diversity. (2010). COP 10 Decision X/22. Conference of the Parties to the Convention on Biological Diversity, Tenth Meeting,
October, 1-7.

Elukapally, V. (2014). Urban Development and Environmental Dynamics a study on urban green spaces and biodiversity in Greater Hyderabad
using remote sensing and GIS. Osmania University.

Faizi, S. (2013). India’s Biodiversity: A Study of the Management Regime. Unpublished PhD thesis. Bharathidasan University, Tamil Nadu.
GHMC. (2012). Greater Hyderabad City Biodiversity Index 2012 Baseline Document. In GHMC.

GHMC. (2016). City History.

GHMC. (2019). GHMC-Swach Telangana Swach Hyderabad. The making of a Global City.

Government of Telangana. (1967). Telangana Forest Act, 1967.

Government of Telangana. (1969a). Telangana Forest Settlement Rules, 1969.

Government of Telangana. (1969b). Telangana Sandalwood and Red Sanders Wood Transit Rules, 1969.

Government of Telangana. (1969¢). Telangana Sandalwood Possession Rules, 1969.

Government of Telangana. (1970a). Telangana Minor Forest Produce Transit Rules, 1970.

Government of Telangana. (1970b). Telangana Protected Forest Rules, 1970.

Government of Telangana. (1970c). Telangana Teakwood Possession Rules, 1970.

Government of Telangana. (1978). Telangana Preservation of Private Forest Rules, 1978.




B sy sy pn e st

Government of Telangana. (1989). The Hyderabad Water Supply and Sewerage Act, 1955.

Government of Telangana. (1994). Hyderabad Tree Protection and Preservation Act, 1994.

Government of Telangana. (2002). The Telangana State Water, Land and Trees Act, 2002.

Government of Telangana. (2008). The Hyderabad Metropolitan Development Authority Act, 2008.

Government of Telangana. (2015a). Telangana State Fisheries Policy, 2015.

Government of Telangana. (2015b). Telangana State Fruit Nurseries (Regulation) Act, 2015.

Government of Telangana. (2015¢). The Telangana State Seed Development Corporation Act, 2015.

Government of Telangana. (2016). Telangana State Seed and Organic Certification Authority Act, 2016.

Government of Telangana. (2017a). Telangana State Agricultural Produce and Livestock Markets Act, 2017.
Government of Telangana. (2017b). Telangana State Agriculture Development and Rural Transformation Act, 2017.
Government of Telangana. (2017c). The Telangana State Biodiversity Board Act. In Telangana State Biodiversity Board.
Government of Telangana. (2018a). Telangana State Biodiversity Rules, 2018. In Telangana State Biodiversity Board.
Government of Telangana. (2018b). Telangana State Poultry Development Policy. 2018.

Government of Telangana. (2018¢). Telangana State Sheep and Goat Development Policy, 2018.

Government of Telangana. (2019). Socio Economic Outlook - 2079.

Government of Telangana. (2020). Telangana State Fruit Processing and Preservation Policy, 2020.

Greater Hyderabad Municipal Corporation. (1955). Greater Hyderabad Municipal Corporation Act, 1955.

Krishna Murthy, M. R., & Madhuri, S. B. (2015). Changing Land Use pattern & Impact of Peri-Urban Agriculture in Greater Hyderabad Region,
Telangana State. /OSR Journal of Agriculture and Veterinary Science, 8(9), 4—11.

Krishnan, P, Ramakrishnan, R., Saigal, S., Nagar, S., Faizi, S., Panwar, H.S., Singh, S., & Ved, N. (2012). Conservation Across Landscapes: India’s
Approaches to Biodiversity Governance.

Ministry of Environment and Forests. (1999). National Policy and Macro-level Strategy on Biodiversity.
Ministry of Environment and Forests. (2002). The Biological Diversity Act.
Ministry of Environment and Forests. (2008). National Biodiversity Action Plan.

Ministry of Environment and Forests. (2014). National Mission for a Green India. Government of India.

Ministry of Environment Forest and Climate Change. (2014). Addendum, 2014 to NBAE 2008.




Mohinuddin, S. (2014). Education among Muslims: A study of old city of Hyderabad. A thesis submitted to Osmania University. Shodhganga.
Ramachandraiah, C., & Prasad, S. (2004). Impact of Urban Growth on Water Bodies : The Case of Hyderabad.

Rane, U. (2003). Urban Biodiversity. Sub-thematic Plan Prepared by Kalpavriksh as a part of National Biodiversity Strategy and Action plan.
Saciwaters. (n.d.). Legislations.

Singh, S. (2011). Water Security in Peri-Urban South Asia Adapting to Climate Change and Urbanisation. Scoping Study Report: Hyderabad.
Srinivasulu, C., & Srinivasulu, B. (Eds. and C. (2012). Glimpses of Biodiversity of Greater Hyderabad.

TPCG, & Kalpavriksh. (2005). Securing India’s Future: Final Technical Report of the National Biodiversity Strategy and Action Plan.

UNEP. (2020). Update of the zero draft of the post-2020 global biodiversity framework. Proceedings of the United Nations Environment Programme
(UNEP) Conference of the Parties (COP) to the UN Convention on Biological Diversity, Post2020/P(August), 1-9.

Vincent, A., Saravanan, R., & Suchiradipta, B. (2019). Urban Farming: Knowledge Management and Impact - Lessons from twin cities of
Hyderabad and Secunderabad. Journal of Agricultural Extension Management, 20(1).




At

«--.':- T
Aty

——— '1:

=
: 'Ff'"’ ? I"_'_:E ,
Ga




v
v
S
=
2
v
=
=
<<
89







8.1. List of Species
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Table 1: List of Birds

Family Scientific Name Common name Refldent/

Migrant
Anatidae Anser indicus Bar headed goose Migrant
Anatidae Aythya ferina Common pochard Migrant
Anatidae Tadorna tadorna Common shelduck Migrant
Anatidae Nettapus coromandelianus (otton pygmy goose Resident
Anatidae Anas penelope Eurasian wigeon Migrant
Anatidae Aythya nyroca Ferruginous duck Migrant
Anatidae Dendrocygna bicolor Fulvous whistling duck Resident
Anatidae Mareca strepera Gadwall Migrant
Anatidae Anas querquedula Garganey Migrant
Anatidae Anas crecca Green-winged teal Migrant
Anatidae Anas poecilorhyncha Indian spot-billed duck Resident
Anatidae Sarkidiornis melanotos Knob-billed duck Resident
Anatidae Dendrocygna javanica Lesser whistling duck Resident
Anatidae Anas acuta Northern pintail Migrant
Anatidae Anas clypeata Northern shoveler Migrant
Anatidae Rhodonessa rufina Red-crested pochard Migrant
Anatidae Tadorna ferruginea Ruddy shelduck Migrant
Anatidae Aythya fuligula Tufted duck Migrant
Phasianidae Gallus sonneratii Gray junglefow! Vagrant
Phasianidae Coturnix coturnix Common quail Migrant
Phasianidae Francolinus pondicerianus Grey francolin Resident
Phasianidae Pavo cristatus Indian peafow! Resident
Phasianidae Perdicula asiatica Jungle bush quail Resident
Phasianidae Francolinus pictus Painted francolin Resident
Phasianidae Galloperdix lunulata Painted spurfowl Resident
Phasianidae Coturnix coromandelica Rain quail Resident
Phasianidae Perdicula argoondah Rock bush quail Resident
Otididae Ardeotis nigriceps Great indian bustard Resident
Otididae Sypheotides indicus Lesser florican Resident
Phoenicopteridae Phoenicopterus roseus Greater flamingo Migrant
Podicipedidae Tachybaptus ruficollis Little grebe Resident
Columbidae Treron bicinctus Orange-breasted green pigeon Resident
Columbidae Streptopelia decaocto Eurasian collared dove Resident
(Columbidae Streptopelia senegalensis Laughing dove Resident
Columbidae Streptopelia tranquebarica Red collared dove Resident
Columbidae Columba livia Rock pigeon Resident
Columbidae Streptopelia chinensis Spotted dove Resident
Columbidae Treron phoenicoptera Yellow-footed green pigeon Resident
Pteroclididae Pterocles exustus Chestnut-bellied sandgrouse Resident
Surniculus dicruroides Fork-tailed drongo-cuckoo Migrant

Cuculidae
Cuculidae Cuculus micropterus Indian cuckoo Resident
Cuculidae Eudynamys scolopacea Asian koel Resident
Cuculidae Phaenicophaeus viridirostris Blue-faced malkoha Resident
Cuculidae Cuculus canorus Common cuckoo Migrant
Cuculidae Hierococcyx varius Common hawk-cuckoo Resident




Family Scientific Name Common name Refldent/

Migrant
Cuculidae (entropus sinensis Greater coucal Resident
Cuculidae (Cacomantis passerinus Grey-bellied cuckoo Migrant
(uculidae (lamator jacobinus Jacobin cuckoo Migrant
Cuculidae Cuculus poliocephalus Lesser cuckoo Migrant
Cuculidae Phaenicophaeus leschenaultii | Sirkeer malkoha Resident
(aprimulgidae Caprimulgus asiaticus Indian nightjar Resident
(aprimulgidae Caprimulgus indicus Jungle nightjar Resident
(aprimulgidae Caprimulqus afinis Savanna nightjar Resident
Apodidae Tachymarptis melba Alpine swift Resident
Apodidae Gypsiurus balasiensis Asian palm swift Resident
Apodidae Apus affinis Little swift Resident
Hemiprocnidae Hemiprocne coronata (rested treeswift Resident
Rallidae Zapornia fusca Ruddy-breasted crake Resident
Rallidae Porzana pusilla Baillon's crake Migrant
Rallidae Amaurornis akool Brown crake Resident
Rallidae Fulica atra Eurasian coot Resident
Rallidae Gallinula chloropus Eurasian moorhen Resident
Rallidae Porphyrio poliocephalus Grey-headed swamphen Resident
Rallidae Gallicrex cinerea Watercock Resident
Rallidae Amaurornis phoenicurus White-breasted waterhen Resident
Gruidae Grus virgo Demoiselle crane Migrant
Burhinidae Esacus recurvirostris Great thick-knee Resident
Burhinidae Burhinus indicus Indian thick-knee Resident
Charadriidae Pluvialis squatarola Grey plover Migrant
Charadriidae Vanellus cinereus Grey-headed lapwing Migrant
(Charadriidae Charadrius alexandrinus Kentish plover Migrant
Charadriidae Charadrius dubius Little ringed plover Resident
Charadriidae Vanellus indicus Red-wattled lapwing Resident
(Charadriidae Vanellus malabaricus Yellow-wattled lapwing Resident
Recurvirostridae Himantopus himantopus Black-winged stilt Resident
Rostratulidae Rostratula benghalensis Greater painted-snipe Resident
Scolopacidae Gallinago gallinago Common snipe Migrant
Scolopacidae Calidris alpina Dunlin Migrant
Scolopacidae Limosa limosa Black-tailed godwit Migrant
Scolopacidae Tringa nebularia Common greenshank Migrant
Scolopacidae Tringa totanus Common redshank Migrant
Scolopacidae Actitis hypoleucos Common sandpiper Migrant
Scolopacidae Numenius arquata Eurasian curlew Migrant
Scolopacidae Scolopax rusticola Eurasian woodcock Migrant
Scolopacidae Tringa ochropus Green sandpiper Migrant
Scolopacidae Lymnocryptes minimus Jack snipe Migrant
Scolopacidae Calidris minuta Little stint Migrant
Scolopacidae Tringa stagnatilis Marsh sandpiper Migrant
Scolopacidae Arenaria interpres Ruddy turnstone Migrant
Scolopacidae Philomachus pugnax Ruff Migrant
Scolopacidae Tringa erythropus Spotted redshank Migrant
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Family Scientific Name Common name Refldent/

Migrant
Scolopacidae Calidris temminckii Temminck's stint Migrant
Scolopacidae Tringa glareola Wood sandpiper Migrant
Jacanidae Metopidius indicus Bronze-winged jacana Resident
Jacanidae Hydrophasianus chirurgus Pheasant-tailed jacana Resident
Turnicidae Turnix suscitator Barred buttonquail Migrant
Glareolidae Glareola pratincola Collared pratincole Migrant
Glareolidae Cursorius coromandelicus Indian courser Resident
Glareolidae Glareola lactea Small pratincole Resident
Laridae Larus ridibundus Black-headed gull Migrant
Laridae Larus brunnicephalus Brown-headed gull Migrant
Laridae Sterna aurantia Indian river tern Resident
Laridae Sterna albifrons Little tern Migrant
Laridae Chlidonias hybridus Whiskered tern Migrant
Laridae Chlidonias leucopterus White-winged tern Vagrant
Laridae Rynchops albicollis Indian skimmer Resident
Ciconiidae Anastomus oscitans Asian openbill Resident
Ciconiidae Ciconia nigra Black stork Migrant
Ciconiidae Ephippiorhynchus asiaticus Black-necked stork RESIDENT
Ciconiidae Leptoptilos javanicus Lesser adjutant Vagrant
Ciconiidae Mycteria leucocephala Painted stork Resident
Ciconiidae Ciconia ciconia White stork Migrant
Ciconiidae Ciconia episcopus Woolly-necked stork Resident
Anhingidae Anhinga melanogaster Oriental darter Resident
Phalacrocoracidae Phalacrocorax carbo Great cormorant Resident
Phalacrocoracidae Phalacrocorax fuscicollis Indian cormorant Resident
Phalacrocoracidae Phalacrocorax niger Little cormorant Resident
Pelecanidae Pelecanus onocrotalus Great white pelican Migrant
Pelecanidae Pelecanus philippensis Spot-billed pelican Resident
Ardeidae Butorides striata Striated heron Resident
Ardeidae Ixobrychus flavicollis Black bittern Migrant
Ardeidae Nycticorax nycticorax Black-crowned night heron Resident
Ardeidae Bubulcus ibis (attle egret Resident
Ardeidae Ixobrychus cinnamomeus Cinnamon bittern Resident
Ardeidae Ardea alba Great egret Resident
Ardeidae Ardea cinerea Grey heron Resident
Ardeidae Ardeola grayii Indian pond heron Resident
Ardeidae Ardea intermedia Intermediate egret Resident
Ardeidae Egretta garzetta Little egret Resident
Ardeidae Ardea purpurea Purple heron Resident
Ardeidae Egretta gularis Western reef heron Migrant
Ardeidae Ixobrychus sinensis Yellow bittern Migrant
Threskiornithidae Threskiornis melanocephalus | Black-headed ibis Resident
Threskiornithidae Platalea leucorodia Eurasian spoonbill Migrant
Threskiornithidae Plegadis falcinellus Glossy ibis Resident
Threskiornithidae Pseudibis papillosa Red-naped ibis Resident
Pandionidae Pandion haliaetus Osprey Migrant




Family Scientific Name Common name Refldent/

Migrant
Accipitridae Agquila nipalensis Steppe eagle Migrant
Accipitridae Milvus migrans Black kite Resident
Accipitridae Elanus caeruleus Black-winged kite Resident
Accipitridae Hieraaetus fasciatus Bonelli's eagle Resident
Accipitridae Hieraaetus pennatus Booted eagle Migrant
Accipitridae Haliastur indus Brahminy kite Resident
Accipitridae Nisaetus cirrhatus (Changeable hawk-eagle Resident
Accipitridae Buteo buteo Common buzzard Migrant
Accipitridae Pernis ptilorhynchus (rested honey buzzard Resident
Accipitridae Spilornis cheela (rested serpent eagle Resident
Accipitridae Neophron percnopterus Egyptian vulture Resident
Accipitridae Gyps fulvus Eurasian griffon Migrant
Accipitridae Circus aeruginosus Eurasian marsh harrier Migrant
Accipitridae Accipter nisus Eurasian sparrowhawk Migrant
Accipitridae (langa clanga Greater spotted eagle Migrant
Accipitridae Gircus cyaneus Hen harrier Migrant
Accipitridae (langa hastata Indian spotted-eagle Resident
Accipitridae Gyps indicus Indian vulture Resident
Accipitridae Buteo rufinus Long-legged buzzard Migrant
Accipitridae Gircus pygargus Montagu's harrier Migrant
Accipitridae Circus macrourus Pallid harrier Migrant
Accipitridae Circus melanoleucos Pied harrier Migrant
Accipitridae Sarcogyps calvus Red-headed vulture Resident
Accipitridae Accipter badius Shikra Resident
Accipitridae Gircaetus gallicus Short-toed snake eagle Resident
Accipitridae Aquila rapax Tawny eagle Resident
Accipitridae Butastur teesa White-eyed buzzard Resident
Accipitridae Gyps bengalensis White-rumped vulture Resident
Strigidae Bubo bengalensis Indian eagle-owl Resident
Strigidae Glaucidium radiatum Jungle owlet Resident
Strigidae Strix ocellata Mottled wood owl Resident
Strigidae Asio flammeus Short-eared owl Migrant
Strigidae Athene brama Spotted owlet Resident
Tytonidae Tyto capensis African grass owl Migrant
Tytonidae Tyto alba Barn owl Resident
Upupidae Upupa epops Eurasian hoopoe Resident
Bucerotidae Ocyceros birostris Indian grey hornbill Resident
Alcedinidae Alcedo atthis Common kingfisher Resident
Alcedinidae Ceryle rudis Pied kingfisher Resident
Alcedinidae Halcyon capensis Stork-billed kingfisher Resident
Alcedinidae Halcyon smyrnensis White-throated kingfisher Resident
Meropidae Merops philippinus Blue-tailed bee-eater Resident
Meropidae Merops leschenaultii Chestnut-headed bee-eater Resident
Meropidae Merops orientalis Green bee-eater Resident
Coraciidae Coracias garrulus European roller Migrant
(oraciidae Coracias benghalensis Indian roller Resident
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Family Scientific Name Common name Refldent/
Migrant
Megalaimidae Megalaima zeylanica Brown-headed barbet Resident
Megalaimidae Megalaima haemacephala Coppersmith barbet Resident
Picidae Chrysocolaptes guttacristatus | Greater flameback Vagrant
Picidae Dinopium benghalense Black-rumped flameback Resident
Picidae Dendrocopos nanus Brown-capped pygmy Resident
woodpecker
Picidae Jynx torquilla Eurasian wryneck Migrant
Picidae Celeus brachyurus Rufous woodpecker Resident
Picidae Chrysocolaptes festivus White-naped woodpecker Resident
Falconidae Falco subbuteo Eurasian hobby Migrant
Falconidae Falco tinnunculus Eurasian kestrel Migrant
Falconidae Falco jugger Laggar falcon Migrant
Falconidae Falco peregrines Peregrine falcon Migrant
Falconidae Falco chicquera Red-necked falcon Migrant
Psittacidae Psittacula eupatria Alexandrine parakeet Vagrant
Psittacidae Psittacula cyanocephala Plum-headed parakeet Resident
Psittacidae Psittacula krameri Rose-ringed parakeet Resident
Psittacidae Loriculus vernalis Vernal hanging parrot Resident
Pittidae Pitta brachyura Indian pitta Migrant
(ampephagidae Coracina melanoptera Black-headed cuckooshrike Resident
(ampephagidae Coracina melaschistos Black-winged cuckooshrike Migrant
(ampephagidae Coracina macei Large cuckooshrike Resident
(ampephagidae Pericrocotus flammeus Orange minivet Vagrant
(ampephagidae Pericrocotus cinnamomeus Small minivet Resident
(ampephagidae Pericrocotus erythropygius White-bellied minivet Resident
Oriolidae Oriolus xanthornus Black-hooded oriole Resident
Oriolidae Oriolus chinensis Black-naped oriole Migrant
Oriolidae Oriolus kundoo Indian golden oriole Resident
Artamidae Artamus fuscus Ashy woodswallow Resident
Vangidae Tephrodornis pondicerianus Common woodshrike Resident
Aegithinidae Aegithina tiphia Common iora Resident
Rhipiduridae Rhipidura albogularis Spot-breasted fantail Resident
Rhipidurinae Rhipidura aureola White-browed fantail Resident
Rhipidurinae Rhipidura albicollis White-throated fantail Vagrant
Dicruridae Dicrurus hottentottus Hair-crested drongo Resident
Dicruridae Dicrurus leucophaeus Ashy drongo LOCAL MIGRANT
Dicruridae Dicrurus macrocercus Black drongo Resident
Dicruridae Dicrurus caerulescens White-bellied drongo Resident
Monarchinae Hypothymis azurea Black-naped monarch Resident
Monarchinae Terpsiphone paradisi Indian paradise flycatcher Migrant
Laniidae Lanius vittatus Bay-backed shrike Resident
Laniidae Lanius cristatus Brown shrike Migrant
Laniidae Lanius excubitor Great grey shrike Resident
Laniidae Lanius schach Long-tailed shrike Resident
Corvidae Corvus splendens House crow Resident
(orvidae Corvus macrorhynchos Large-billed crow Resident




Family Scientific Name Common name Refldent/
Migrant
Corvidae Dendrocitta vagabunda Rufous treepie Resident
Paridae Parus cinereus Cinereous tit Resident
Paridae Parus xanthogenys Himalayan black-lored tit
Alaudidae Eremopterix grisea Ashy-crowned sparrow-lark Resident
Alaudidae Calandrella brachydactyla Greater short-toed lark Migrant
Alaudidae Mirafra erythroptera Indian bush lark Resident
Alaudidae Mirafra affinis Jerdon's bush lark Resident
Alaudidae Alauda gulgula Oriental skylark Migrant
Alaudidae Ammomanes phoenicurus Rufous-tailed lark Resident
Alaudidae Mirafra cantillans Singing bush lark Resident
Alaudidae Galerida deva Sykes's lark Resident
Alaudidae Calandrella dukhunensis Sykes's short-toed lark Migrant
Cisticolidae Prinia socialis Ashy prinia Resident
Cisticolidae Orthotomus sutorius Common tailorbird Resident
Cisticolidae Prinia hodgsonii Grey-breasted prinia Resident
Cisticolidae Prinia sylvatica Jungle prinia Resident
Cisticolidae Prinia buchanani Rufous-fronted prinia Resident
Cisticolidae Prinia inornata Plain prinia Resident
Cisticolidae Gisticola juncidis Zitting cisticola Resident
Acrocephalidae Acrocephalus dumetorum Blyth's reed warbler Migrant
Acrocephalidae Hippolais caligata Booted warbler Migrant
Acrocephalidae Acrocephalus stentoreus Clamorous reed warbler Migrant
Acrocephalidae Acrocephalus agricola Paddyfield warbler Migrant
Acrocephalidae Iduna rama Sykes's warbler Migrant
Locustellidae Locustella naevia Common grasshopper warbler Migrant
Hirundinidae Hirundo rustica Barn swallow Migrant
Hirundinidae Hirundo concolor Dusky crag martin Resident
Hirundinidae Riparia riparia European sand martin Migrant
Hirundinidae Riparia chinensis Grey-throated martin Resident
Hirundinidae Hirundo daurica Red-rumped swallow Resident
Hirundinidae Hirundo fluvicola Streak-throated swallow Resident
Hirundinidae Hirundo smithii Wire-tailed swallow Resident
Pycnonotidae Pycnonotus cafer Red-vented bulbul Resident
Pycnonotidae Pycnonotus jocosus Red-whiskered bulbul Resident
Pycnonotidae Pycnonotus luteolus White-browed bulbul Resident
Phylloscopidae Phylloscopus collybita Common chiffchaff Migrant
Phylloscopidae Phylloscopus trochiloides Green warbler Migrant
Phylloscopidae Phylloscapus trochiloides Greenish warbler Migrant
Phylloscopidae Phylloscopus humei Hume's warbler Migrant
Phylloscopidae Phylloscopus magnirostris Large-billed leaf warbler Migrant
Phylloscopidae Phylloscopus griseolus Sulphur-bellied warbler Migrant
Sylviidae Sylvia althaea Hume's whitethroat Migrant
Sylviidae Sylvia curruca Lesser whitethroat Migrant
Sylviidae Phylloscopus inornatus Yellow-browed warbler Migrant
Sylviidae Sylvia crassirostris Eastern orphean warbler Migrant
Paradoxornithidae Chrysomma sinense Yellow-eyed babbler Resident
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Family Scientific Name Common name Refldent/

Migrant
Zosteropidae Zosterops palpebrosus Indian white-eye Resident
Timaliidae Dumetia hyperythra Tawny-bellied babbler Resident
Leiothrichidae Turdoides caudatus Common babbler Resident
Leiothrichidae Turdoides striatus Jungle babbler Resident
Leiothrichidae Turdoides malcolmi Large grey babbler Resident
Leiothrichidae Turdoides affinis Yellow-billed babbler Resident
Sturnidae Sturnus contra Asian pied starling Resident
Sturnidae Sturnus pagodarum Brahminy starling Resident
Sturnidae Sturnus malabaricus Chestnut-tailed starling Resident
Sturnidae Acridotheres tristis Common myna Resident
Sturnidae Sturnus roseus Rosy starling Migrant
Turdinae Turdus simillimus Indian blackbird Resident
Turdinae Zoothera citrina Orange-headed thrush Resident
Muscicapidae Myophonus horsfieldii Malabar whistling thrush Vagrant
Muscicapidae Muscicapa dauurica Asian brown flycatcher Migrant
Muscicapidae Phoenicurus ochruros Black redstart Migrant
Muscicapidae Monticola solitarius Blue rock thrush Migrant
Muscicapidae Monticola cinclorhynchus Blue-capped rock thrush Migrant
Muscicapidae Luscinia svecica Bluethroat Migrant
Muscicapidae Cyornis rubeculoides Bluethroated flycatcher Migrant
Muscicapidae Muscicapa muttui Brown-breasted flycatcher Migrant
Muscicapidae Saxicoloides fulicata Indian robin Resident
Muscicapidae Copsychus saularis Oriental magpie-robin Resident
Muscicapidae Saxicola caprata Pied bush chat Resident
Muscicapidae Ficedula parva Red-breasted flycatcher Migrant
Muscicapidae Muscicapa ruficauda Rusty-tailed flycatcher Migrant
Muscicapidae Luscinia calliope Siberian rubythroat Migrant
Muscicapidae Saxicola maurus Siberian stonechat Migrant
Muscicapidae Ficedula albicilla Taiga flycatcher Migrant
Muscicapidae Gyornis tickelliae Tickell's blue flycatcher Resident
Muscicapidae Eumyias thalassina Verditer flycatcher Resident
Muscicapidae Copsychus malabaricus White-rumped shama Resident
Muscicapidae Saxicola torquatus African stonechat Migrant
Muscicapidae Oenanthe deserti Desert wheatear Migrant
Dicaeidae Dicaeum erythrorhynchos Pale-billed flowerpecker Resident
Dicaeidae Dicaeum agile Thick-billed flowerpecker Resident
Nectariniidae Cinnyris asiaticus Purple sunbird Resident
Nectariniidae Leptocoma zeylonica Purple-rumped sunbird Resident
Chloropseidae Chloropsis aurifrons Golden-fronted leafhird Resident
Chloropseidae Chloropsis jerdoni Jerdon's leafhird Resident
Chloropseidae Chlorapsis cochinchinensis Blue-winged leafbird Resident
Ploceinae Ploceus manyar Streaked weaver Resident
Ploceinae Ploceus philippinus Baya weaver Resident
Ploceinae Ploceus benghalensis Black-breasted weaver Resident
Estrildidae Lonchura malabarica Indian silverbill Resident
Estrildidae Amandava amandava Red avadavat Resident




Family Scientific Name Common name Refldent/

Migrant
Estrildidae Lonchura punctulata Scaly-breasted munia Resident
Estrildidae Lonchura malacca Tricoloured munia Resident
Estrildidae Lonchura striata White-rumped munia Resident
Passerinae Passer domesticus House sparrow Resident
Passerinae Petronia xanthocollis Yellow-throated sparrow Resident
Motacillidae Motacilla citreola (itrine wagtail Migrant
Motacillidae Dendronanthus indicus Forest wagtail Migrant
Motacillidae Motacilla cinerea @Grey wagtail Migrant
Motacillidae Anthus hodgsoni Olive-backed pipit Migrant
Motacillidae Anthus rufulus Paddyfield pipit Resident
Motacillidae Anthus richardi Richard's pipit Migrant
Motacillidae Anthus campestris Tawny pipit Migrant
Motacillidae Anthus trivialis Tree pipit Migrant
Motacillidae Motacilla flava Western yellow wagtail Migrant
Motacillidae Motacilla alba White wagtail Migrant
Motacillidae Motacilla maderaspatensis White-browed wagtail Resident
Fringillidae Carpodacus erythrinus Common rosefinch Migrant
Emberizinae Emberiza melanocephala Black-headed bunting Migrant
Emberizinae Melophus lathami (rested bunting Resident
Emberizinae Emberiza bruniceps Red-headed bunting Migrant

Table 2: List of Plants

Family Scientific Name Status Nativity
Acanthaceae Aphelandra sinclairiana Addition Introduced
Acanthaceae Dicliptera paniculata Addition Native
Acanthaceae Eranthemum pulchellum Addition Native
Acanthaceae Justicia aurea Addition Introduced
Acanthaceae Justicia brasiliana Addition Introduced
Acanthaceae Justicia carnea Addition Introduced
Acanthaceae Odontonema tubaeforme Addition Introduced
Acanthaceae Pachystachys lutea Addition Introduced
Acanthaceae Ruellia brevifolia Addition Introduced
Acanthaceae Strobilanthes alternata Addition Introduced
Acanthaceae Andrographis echioides Present Native
Acanthaceae Andrographis paniculata Present Native
Acanthaceae Aphelandra arborea Present Introduced
Acanthaceae Aphelandra squarrosa Present Introduced
Acanthaceae Asystasia gangetica Present Native
Acanthaceae Barleria cristata Present Native
Acanthaceae Barleria longiflora Present Native
Acanthaceae Barleria prionitis Present Native
Acanthaceae Blepharis integrifolia Present Native
Acanthaceae Blepharis maderaspatensis Present Native
Acanthaceae Crossandra infundibuliformis Present Native
Acanthaceae Dicliptera paniculata Present Native
Acanthaceae Graptophyllum pictum Present Introduced
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Acanthaceae Hygrophila auriculata Present Native
Acanthaceae Justicia adhatoda Present Native
Acanthaceae Justicia brandegeeana Present Introduced
Acanthaceae Justicia gendarussa Present Native
Acanthaceae Justicia glauca Present Native
Acanthaceae Justicia micrantha Present Native
Acanthaceae Lepidagathis cristata Present Native
Acanthaceae Pseuderanthemum bicolor Present Introduced
Acanthaceae Pseuderanthemum maculatum Present Introduced
Acanthaceae Rhinacanthus nasutus Present Native
Acanthaceae Rostellularia procumbens Present Native
Acanthaceae Rostellularia quinqueangularis Present Native
Acanthaceae Ruellia prostrata Present Native
Acanthaceae Ruellia tuberosa Present Invasive Alien
Acanthaceae Rungia repens Present Native
Acanthaceae Sanchezia longiflora Present Introduced
Acanthaceae Sanchezia oblonga Present Introduced
Acanthaceae Thunbergia alata Present Introduced
Acanthaceae Thunbergia erecta Present Introduced
Acanthaceae Thunbergia fragrans Present Native
Achariaceae Hydnocarpus annamensis Addition Introduced
Acoraceae Acorus calamus Present Native
Agavaceae Agave victoriae-reginae Addition Introduced
Agavaceae Agave americana Present Introduced
Agavaceae Agave vivipara Present Introduced
Aizoaceae Mesembryanthemum cordifolium Addition Introduced
Aizoaceae Trianthema portulacastrum Present Native
Aizoaceae Trianthema triquetrum Present Native
Aizoaceae Zaleya decandra Present Native
Alismataceae Limnophyton obtusifolium Present Native
Alismataceae Butomopsis latifolia Present Native
Amaranthaceae Alternanthera ficoidea Addition Invasive Alien
Amaranthaceae Iresine diffusa Addition Introduced
Amaranthaceae Trichuriella monsoniae Addition Native
Amaranthaceae Achyranthes aspera Present Native
Amaranthaceae Aerva javanica Present Native
Amaranthaceae Allmania nodiflora Present Native
Amaranthaceae Alternanthera bettzickiana Present Introduced
Amaranthaceae Alternanthera paronychioides Present Introduced
Amaranthaceae Alternanthera philoxeroides Present Invasive Alien




Family Scientific Name Status Nativity
Amaranthaceae Alternanthera pungens Present Invasive Alien
Amaranthaceae Alternanthera sessilis Present Native
Amaranthaceae Amaranthus caudatus Present Introduced
Amaranthaceae Amaranthus spinosus Present Introduced
Amaranthaceae Amaranthus tricolor Present Native
Amaranthaceae Amaranthus viridis Present Introduced
Amaranthaceae (elosia argentea Present Invasive Alien
Amaranthaceae Chenopodium album Present Native
Amaranthaceae Digera muricata Present Native
Amaranthaceae Dysphania ambrosioides Present Introduced
Amaranthaceae Gomphrena globosa Present Introduced
Amaranthaceae Gomphrena serrata Present Invasive Alien
Amaranthaceae QOuret lanata Present Native
Amaranthaceae Pupalia lappacea Present Native
Amaranthaceae Spinacia oleracea Present Introduced
Amaryllidaceae Crinum zeylanicum Addition Native
Amaryllidaceae Crinum latifolium Present Native
Amaryllidaceae Crinum viviparum Present Native
Amaryllidaceae Pancratium triflorum Present Native
Amaryllidaceae Zephyranthes candida Addition Introduced
Amaryllidaceae Allium cepa Present Introduced
Amaryllidaceae Allium sativum Present Introduced
Amaryllidaceae (rinum asiaticum Present Native
Amaryllidaceae Crinum powellii Present Introduced
Amaryllidaceae Hippeastrum vittatum Present Introduced
Amaryllidaceae Howea forsteriana Present Introduced
Amaryllidaceae Hymenocallis tenuiflora Present Introduced
Amaryllidaceae Scadoxus multiflorus Present Introduced
Amaryllidaceae Zephyranthes citrina Present Introduced
Amaryllidaceae Zephyranthes minuta Present Introduced
Anacardiaceae Searsia mysorensis Addition Native
Anacardiaceae Anacardium occidentale Present Introduced
Anacardiaceae Buchanania cochinchinensis Present Native
Anacardiaceae Lannea coromandelica Present Native
Anacardiaceae Mangifera indica Present Native
Anacardiaceae Searsia incisa Present Introduced
Anacardiaceae Semecarpus anacardium Present Native
Anacardiaceae Spondias pinnata Present Native
Annonaceae Annona cherimola Addition Introduced
Annonaceae Annona glabra Addition Introduced
Annonaceae Huberantha cerasoides Addition Native
Annonaceae Huberantha korinti Addition Native
Annonaceae Miliusa tomentosa Addition Native
Annonaceae Polyalthia suberosa Addition Native
Annonaceae Annona muricata Present Introduced
Annonaceae Annona reticulata Present Introduced
Annonaceae Annona squamosa Present Introduced
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Family Scientific Name Status Nativity
Annonaceae Artabotrys hexapetalus Present Native
Annonaceae (ananga odorata Present Introduced
Annonaceae Monoon longifolium Present Native
Anthericaceae Chlorophytum comosum Present Introduced
Anthericaceae Chlorophytum laxum Present Native
Apiaceae Pimpinella tirupatiensis Addition Native
Apiaceae Carum carvi Present Native
Apiaceae (entella asiatica Present Native
Apiaceae Coriandrum sativum Present Introduced
Apiaceae Cuminum cyminum Present Introduced
Apiaceae Daucus carota Present Introduced
Apiaceae Foeniculum vulgare Present Introduced
Apiaceae Pimpinella anisum Present Introduced
Apiaceae Trachyspermum ammi Present Kashmir Range
Apiaceae Trachyspermum roxburghianum Present Native
Apocyanacea Finlaysonia wallichii Present Introduced
Apocynaceae Alstonia macrophylla Addition Introduced
Apocynaceae Caralluma umbellata Addition Native
Apocynaceae Chonemorpha fragrans Addition Native
Apocynaceae Cosmostigma cordatum Addition Native
Apocynaceae Gomphocarpus physocarpus Addition Introduced
Apocynaceae Holostemma ada-kodien Addition Native
Apocynaceae Pachypodium geayi Addition Introduced
Apocynaceae Plumeria pudica Addition Introduced
Apocynaceae Rauvolfia serpentina Addition Native
Apocynaceae Wrightia arborea Addition Native
Apocynaceae Adenium obesum Present Introduced
Apocynaceae Aganosma heynei Present Native
Apocynaceae Allamanda blanchetii Present Introduced
Apocynaceae Allamanda cathartica Present Introduced
Apocynaceae Alstonia scholaris Present Native
Apocynaceae Beaumontia grandifiora Present Native
Apocynaceae (arissa carandas Present Native
Apocynaceae Carissa spinarum Present Native
Apocynaceae (ascabela thevetia Present Introduced
Apocynaceae Catharanthus pusillus Present Native
Apocynaceae Catharanthus roseus Present Introduced
Apocynaceae Holarrhena pubescens Present Native
Apocynaceae Nerium oleander Present Native
Apocynaceae Plumeria alba Present Introduced
Apocynaceae Plumeria rubra Present Introduced
Apocynaceae Rauvolfia tetraphylla Present Native
Apocynaceae Tabernaemontana citrifolia Present Introduced
Apocynaceae Tabernaemontana divaricata Present Native
Apocynaceae Vallaris solanacea Present Native
Apocynaceae Wrightia tinctoria Present Native
Aponogetonaceae Aponogeton natans Present Native




Family Scientific Name Status Nativity
Araceae Aglaonema pictum Present Introduced
Araceae Alocasia macrorrhizos Present Introduced
Araceae Anthurium andraeanum Present Introduced
Araceae (olocasia esculenta Present Native
Araceae Epipremnum pinnatum Present Native
Araceae Aglaonema commutatum Present Introduced
Araceae Aglaonema crispum Present Introduced
Araceae Aglaonema modestum Present Introduced
Araceae Aiphanes minima Present Introduced
Araceae Alocasia reginula Present Introduced
Araceae Alocasia robusta Present Introduced
Araceae Monstera deliciosa Present Introduced
Araceae Philodendron cordatum Present Introduced
Araceae Philodendron giganteum Present Introduced
Araceae Pistia stratiotes Present Invasive Alien
Araceae Spirodela polyrrhiza Present Introduced
Araceae Wolffia arrhiza Present Native
Araliaceae Aralia elata Addition Introduced
Araliaceae Polyscias filicifolia Addition Introduced
Araliaceae Polyscias paniculata Addition Introduced
Araliaceae Schefflera roxburghii Addition Native
Araliaceae Hedera helix Present Introduced
Araliaceae Heptapleurum arboricola Present Introduced
Araliaceae Polyscias balfouriana Present Introduced
Araliaceae Polyscias fruticosa Present Introduced
Araliaceae Polyscias quilfoylei Present Introduced
Araliaceae Schefflera actinophylla Present Introduced
Arecaceae Phoenix acaulis Addition Native
Arecaceae Calamus rotang Present Native
Arecaceae Caryota mitis Present Introduced
Arecaceae (aryota urens Present Native
Arecaceae Cocos nucifera Present Introduced
Arecaceae (yrtostachys renda Present Introduced
Arecaceae Latania verschaffeltii Present Introduced
Arecaceae Livistona jenkinsiana Present Introduced
Arecaceae Phoenix loureiroi Present Native
Arecaceae Phoenix pusilla Present Native
Arecaceae Phoenix rupicola Present Eaastern Himalayas
Arecaceae Phoenix sylvestris Present Native
Arecaceae Pinanga coronata Present Introduced
Arecaceae Adonidia merrillii Present Introduced
Arecaceae Archontophoenix alexandrae Present Introduced
Arecaceae Areca catechu Present Introduced
Arecaceae Arenga engleri Present Introduced
Arecaceae Bismarckia nobilis Present Introduced
Arecaceae Borassus flabellifer Present Native
Arecaceae Brahea armata Present Introduced
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Arecaceae Butia capitata Present Introduced
Arecaceae Caladium bicolor Present Introduced
Arecaceae Caladium lindenii Present Introduced
Arecaceae Carpentaria acuminata Present Introduced
Arecaceae Chamaedorea elegans Present Introduced
Arecaceae Chamaedorea metallica Present Introduced
Arecaceae Chamaedorea seifrizii Present Introduced
Arecaceae Chamaerops humilis Present Introduced
Arecaceae Chambeyronia macrocarpa Present Introduced
Arecaceae Chuniophoenix hainanensis Present Introduced
Arecaceae Coccothrinax argentata Present Introduced
Arecaceae Coccothrinax barbadensis Present Introduced
Arecaceae Coccothrinax crinita Present Introduced
Arecaceae Copernicia prunifera Present Introduced
Arecaceae Dictyosperma album Present Introduced
Arecaceae Dieffenbachia sequine Present Introduced
Arecaceae Drymophloeus oliviformis Present Introduced
Arecaceae Dypsis cabadae Present Introduced
Arecaceae Dypsis decaryi Present Introduced
Arecaceae Dypsis lastelliana Present Introduced
Arecaceae Dypsis lutescens Present Introduced
Arecaceae Elaeis guineensis Present Introduced
Arecaceae Heterospathe elata Present Introduced
Arecaceae Hyophorbe lagenicaulis Present Introduced
Arecaceae Hyophorbe verschaffeltii Present Introduced
Arecaceae Latania loddigesii Present Introduced
Arecaceae Licuala grandis Present Introduced
Arecaceae Licuala lauterbachii Present Introduced
Arecaceae Licuala spinosa Present Introduced
Arecaceae Livistona australis Present Introduced
Arecaceae Livistona chinensis Present Introduced
Arecaceae Livistona decipiens Present Introduced
Arecaceae Livistona humilis Present Introduced
Arecaceae Livistona saribus Present Introduced
Arecaceae Nypa fruticans Present Native
Arecaceae Phoenicophorium borsigianum Present Introduced
Arecaceae Phoenix dactylifera Present Introduced
Arecaceae Phoenix roebelenii Present Introduced
Arecaceae Pritchardia pacifica Present Introduced
Arecaceae Pseudophoenix sargentii Present Introduced
Arecaceae Pseudoraphis spinescens Present Native
Arecaceae Ptychosperma macarthurii Present Introduced
Arecaceae Ravenea glauca Present Introduced
Arecaceae Ravenea rivularis Present Introduced
Arecaceae Ravenea xerophila Present Introduced
Arecaceae Rhapidophyllum hystrix Present Introduced
Arecaceae Rhapis excelsa Present Introduced




Family Scientific Name Status Nativity
Arecaceae Rhapis humilis Present Introduced
Arecaceae Rhapis multifida Present Introduced
Arecaceae Roystonea regia Present Introduced
Arecaceae Sabal palmetto Present Introduced
Arecaceae Serenoa repens Present Introduced
Arecaceae Syagrus romanzoffiana Present Introduced
Arecaceae Syngonium auritum Present Introduced
Arecaceae Syngonium podophyllum Present Introduced
Arecaceae Trachycarpus fortunei Present Introduced
Arecaceae Trithrinax brasiliensis Present Introduced
Arecaceae Veitchia winin Present Introduced
Arecaceae Washingtonia filifera Present Introduced
Arecaceae Wodyetia bifurcata Present Introduced
Aristolochiaceae Aristolochia grandiflora Addition Introduced
Aristolochiaceae Aristolochia bracteolata Present Native
Aristolochiaceae Aristolochia indica Present Native
Aristolochiaceae Aristolochia littoralis Present Introduced
Arundinellaceae Arundinella setosa Present Native
Asclepiadaceae Cerapegia spiralis Addition Native
Asclepiadaceae Asclepias curassavica Present Invasive Alien
Asclepiadaceae (alotropis gigantea Present Native
Asclepiadaceae Calotropis procera Present Native
Asclepiadaceae Caralluma adscendens Present Native
Asclepiadaceae Cerapegia bulbosa Present Native
Asclepiadaceae (eropegia juncea Present Native
Asclepiadaceae Cryptolepis buchananii Present Native
Asclepiadaceae (ryptostegia grandiflora Present Invasive Alien
Asclepiadaceae Decalepis hamiltonii Present Native
Asclepiadaceae Dregea volubilis Present Native
Asclepiadaceae Gymnema sylvestre Present Native
Asclepiadaceae Hemidesmus indicus Present Native
Asclepiadaceae Leptadenia reticulata Present Native
Asclepiadaceae Oxystelma esculentum Present Native
Asclepiadaceae Perqularia daemia Present Native
Asclepiadaceae Sarcostemma acidum Present Native
Asclepiadaceae Telosma minor Present Native
Asclepiadaceae Tylophora indica Present Native
Asparagaceae Dracaena roxburghiana Addition Native
Asparagaceae Asparagus asiaticus Present Native
Asparagaceae Asparagus gonoclados Present Native
Asparagaceae Asparagus racemosus Present Native
Asparagaceae Asparagus setaceus Present Introduced
Asparagaceae Chlorophytum malabaricum Present Native
Asparagaceae Chlorophytum tuberosum Present Native
Asparagaceae Dracaena zeylanica Present Native
Asparagaceae Furcraea foetida Present Introduced
Asparagaceae Asparagus fasciculatus Addition Introduced
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Asparagaceae Beaucarnea recurvata Addition Introduced
Asparagaceae Yucca elephantipes Addition Introduced
Asparagaceae Yucca rostrata Addition Introduced
Asparagaceae Asparagus densiflorus Present Introduced
Asparagaceae Asparagus falcatus Present Native
Asparagaceae Asparaqus laevissimus Present Native
Asparagaceae Asparagus umbellatus Present Introduced
Asparagaceae Chlorophytum arundinaceum Present Introduced
Asparagaceae Cordyline australis Present Introduced
Asparagaceae Cordyline fruticosa Present Introduced
Asparagaceae Cordyline stricta Present Introduced
Asparagaceae Drimia wightii Present Native
Asparagaceae Hyacinthus orientalis Present Introduced
Asparagaceae Ledebouria hyderabadensis Present Native
Asparagaceae Ledebouria revoluta Present Native
Asparagaceae Polianthes tuberosa Present Introduced
Asparagaceae Sansevieria cylindrica Present Introduced
Asparagaceae Sansevieria hyacinthoides Present Introduced
Asparagaceae Sansevieria stuckyi Present Introduced
Asparagaceae Sansevieria trifasciata Present Introduced
Asparagaceae Yucca aloifolia Present Introduced
Asparagaceae Yucca gloriosa Present Introduced
Asphodelaceae Aloe haworthioides Addition Introduced
Asphodelaceae Aloidendron dichotomum Addition Introduced
Asphodelaceae Haworthia angustifolia Addition Introduced
Asphodelaceae Haworthia cuspidata Addition Introduced
Asphodelaceae Haworthia fasciata Addition Introduced
Asphodelaceae Haworthia limifolia Addition Introduced
Asphodelaceae Dianella ensifolia Present Introduced
Asteraceae Cosmos atrosanguineus Addition Introduced
Asteraceae Dahlia pinnata Addition Introduced
Asteraceae Felicia abyssinica Addition Introduced
Asteraceae Gaillardia x grandifiora Addition Introduced
Asteraceae Gazania linearis Addition Introduced
Asteraceae Gazania rigens Addition Introduced
Asteraceae Jacobaea maritima Addition Introduced
Asteraceae Kleinia grandiflora Addition Native
Asteraceae Melampodium divaricatum Addition Introduced
Asteraceae Pseudogynoxys chenopodioides Addition Introduced
Asteraceae Sphaeranthus indicus Addition Native
Asteraceae Tithonia diversifolia Addition Introduced
Asteraceae Zinnia haageana Addition Introduced
Asteraceae Acanthospermum hispidum Present Invasive Alien
Asteraceae Acmella oleracea Present Introduced
Asteraceae Acmella paniculata Present Introduced
Asteraceae Ageratum conyzoides Present Invasive Alien
Asteraceae Artemisia annua Present Native




Family Scientific Name Status Nativity
Asteraceae Artemisia nilagirica Present Native
Asteraceae Bidens bipinnata Present Invasive Alien
Asteraceae Bidens pilosa Present Invasive Alien
Asteraceae Blainvillea acmella Present Native
Asteraceae Blumea axillaris Present Native
Asteraceae Blumea bifoliata Present Native
Asteraceae Blumea lacera Present Native
Asteraceae Blumea obliqua Present Native
Asteraceae Blumea oxyodonta Present Native
Asteraceae Blumea sinuata Present Native
Asteraceae Caesulia axillaris Present Native
Asteraceae (alendula officinalis Present Introduced
Asteraceae Callistephus chinensis Present Introduced
Asteraceae Calyptocarpus vialis Present Invasive Alien
Asteraceae Carthamus tinctorius Present Invasive Alien
Asteraceae Chromolaena odorata Present Invasive Alien
Asteraceae Chrysanthemum indicum Present Introduced
Asteraceae Conyza bonariensis Present Native
Asteraceae Coreapsis tinctoria Present Introduced
Asteraceae Cosmos bipinnatus Present Invasive Alien
Asteraceae Cosmos sulphureus Present Invasive Alien
Asteraceae Ganthillium cinereum Present Native
Asteraceae Gyanthillium cinereum var. parviflorum Present Native
Asteraceae Dicoma tomentosa Present Native
Asteraceae Echinops echinatus Present Native
Asteraceae Eclipta prostrata Present Invasive Alien
Asteraceae Emilia sonchifolia Present Native
Asteraceae Epaltes divaricata Present Native
Asteraceae Flaveria trinervia Present Invasive Alien
Asteraceae Gaillardia aristata Present Introduced
Asteraceae Gaillardia pulchella Present Invasive Alien
Asteraceae Gerbera jamesonii Present Introduced
Asteraceae Glossocardia bosvallia Present Native
Asteraceae Guizotia abyssinica Present Invasive Alien
Asteraceae Helianthus annuus Present Invasive Alien
Asteraceae Helianthus debilis subsp. cucumerifolius Present Introduced
Asteraceae Helianthus laetiflorus Present Introduced
Asteraceae Helianthus mollis Present Introduced
Asteraceae Lagascea mollis Present Invasive Alien
Asteraceae Matricaria chamomilla Present Native
Asteraceae Oligochaeta divaricata Present Native
Asteraceae Parthenium hysterophorus Present Invasive Alien
Asteraceae Pulicaria angustifolia Present Native
Asteraceae Solidago canadensis Present Invasive Alien
Asteraceae Sonchus oleraceus Present Invasive Alien
Asteraceae Sphagneticola trilobata Present Invasive Alien
Asteraceae Symphyotrichum ericoides var. ericoides Present Invasive Alien
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Asteraceae Synedrella nodiflora Present Invasive Alien
Asteraceae Tagetes erecta Present Introduced
Asteraceae Tagetes minuta Present Introduced
Asteraceae Tagetes tenuifolia Present Introduced
Asteraceae Tanacetum cinerariifolium Present Introduced
Asteraceae Tridax procumbens Present Invasive Alien
Asteraceae Vernonia anthelmintica Present Native
Asteraceae Vicoa indica Present Native
Asteraceae Xanthium strumarium Present Invasive Alien
Asteraceae Zinnia angustifolia Present Introduced
Asteraceae Zinnia elegans Present Introduced
Balanitaceae Balanites aegyptiaca Present Introduced
Balsaminaceae Impatiens linearifolia Addition Introduced
Balsaminaceae Impatiens walleriana Addition Introduced
Balsaminaceae Impatiens balsamina Present Native
Basellaceae Basella alba Present Native
Begoniaceae Begonia reniformis Addition Introduced
Begoniaceae Begonia rex Addition Native
Begoniaceae Begonia semperflorens Addition Introduced
Berberidaceae Nandina domestica Present Native
Bignoniaceae Campsis radicans Addition Introduced
Bignoniaceae Heterophragma quadriloculare Addition Native
Bignoniaceae Jacaranda mimosifolia Addition Introduced
Bignoniaceae Mansoa alliacea Addition Introduced
Bignoniaceae Radermachera xylocarpa Addition Native
Bignoniaceae Tabebuia pallida Addition Introduced
Bignoniaceae Tecoma castanifolia Addition Introduced
Bignoniaceae Adenocalymma comosum Present Introduced
Bignoniaceae Amphilophium paniculatum Present Introduced
Bignoniaceae Anemopaegma chamberlaynii Present Introduced
Bignoniaceae Bignonia magnifica Present Introduced
Bignoniaceae Campsis grandiflora Present Introduced
Bignoniaceae (rescentia cujete Present Introduced
Bignoniaceae Dolichandra unguis-cati Present Introduced
Bignoniaceae Dolichandrone falcata Present Native
Bignoniaceae Handroanthus chrysanthus Present Introduced
Bignoniaceae Handroanthus impetiginosus Present Introduced
Bignoniaceae Jacaranda acutifolia Present Introduced
Bignoniaceae Kigelia africana Present Introduced
Bignoniaceae Mansoa hymenaea Present Introduced
Bignoniaceae Markhamia lutea Present Introduced
Bignoniaceae Millingtonia hortensis Present Native
Bignoniaceae Podranea ricasoliana Present Introduced
Bignoniaceae Pyrostegia venusta Present Introduced
Bignoniaceae Spathodea campanulata Present Introduced
Bignoniaceae Stereospermum colais Present Native
Bignoniaceae Tabebuia aurea Present Introduced




Family Scientific Name Status Nativity
Bignoniaceae Tabebuia heterophylla Present Introduced
Bignoniaceae Tabebuia rosea Present Introduced
Bignoniaceae Tecoma capensis Present Introduced
Bignoniaceae Tecoma stans Present Introduced
Bixaceae Cochlospermum vitifolium Addition Introduced
Bixaceae Bixa orellana Present Introduced
Bixaceae Cochlospermum religiosum Present Native
Bombacaceae Alcea rosea Present Introduced
Bombacaceae (eiba pentandra Present Introduced
Bombacaceae Diplopenta odorata Present Native
Bombacaceae Gossypium hirsutum Present Introduced
Bombacaceae Herissantia crispa Present Introduced
Bombacaceae Hibiscus mutabilis Present Introduced
Bombacaceae Hibiscus schizopetalus Present Introduced
Bombacaceae Hibiscus trionum Present Introduced
Bombacaceae Malachra capitata Present Invasive Alien
Bombacaceae Malva sylvestris Present Introduced
Bombacaceae Malvaviscus penduliflorus Present Introduced
Bombacaceae Pachira aquatica Present Introduced
Bombacaceae Sida acuta Present Introduced
Bombacaceae Sida spinosa Present Native
Boraginaceae Cordia macleodii Addition Native
Boraginaceae Cordia sinensis Addition Native
Boraginaceae (ordia subcordata Addition Native
Boraginaceae Ehretia pubescens Addition Native
Boraginaceae Trichodesma sedgwickianum Addition Native
Boraginaceae Trichodesma zeylanicum Addition Native
Boraginaceae (oldenia procumbens Present Native
Boraginaceae Cordia dichotoma Present Native
Boraginaceae Cordia monoica Present Native
Boraginaceae Cordia sebestena Present Native
Boraginaceae Ehretia laevis Present Native
Boraginaceae Heliotropium indicum Present Native
Boraginaceae Heliotropium ovalifolium Present Native
Boraginaceae Heliotropium zeylanicum Present Native
Boraginaceae Trichodesma indicum Present Native
Brassicaceae Brassica juncea Present Introduced
Brassicaceae Brassica nigra Present Native
Brassicaceae Brassica oleracea Present Introduced
Brassicaceae Iberis amara Present Introduced
Brassicaceae Iberis umbellata Present Introduced
Brassicaceae Raphanus sativus Present Introduced
Brassicaceae Rorippa indica Present Native
Bromeliaceae Billbergia nutans Addition Introduced
Bromeliaceae Billbergia pyramidalis Addition Introduced
Bromeliaceae Aechmea fasciata Present Introduced
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Bromeliaceae Ananas comosus Present Introduced
Burseraceae Boswellia ovalifoliolata Addition Native
Burseraceae Commiphora caudata Addition Native
Burseraceae Garuga pinnata Addition Native
Burseraceae Boswellia serrata Present Native
Burseraceae Bursera penicillata Present Introduced
Burseraceae Commiphora wightii Present Native
(actaceae Ariocarpus retusus Addition Introduced
(actaceae Echinocactus grusonii Addition Introduced
(actaceae Mammillaria bombycina Addition Introduced
(actaceae Mammillaria hahniana Addition Introduced
(actaceae Mammillaria spinosissima Addition Introduced
(actaceae Mammilloydia candida Addition Introduced
(actaceae Millaria longimamma Addition Introduced
(actaceae Nopalea cochenillifera Addition Introduced
(actaceae Opuntia ficus-indica Addition Introduced
(actaceae Opuntia microdasys Addition Introduced
(actaceae Opuntia dillenii Addition Introduced
(actaceae Harrisia bonplandii Present Introduced
(actaceae Opuntia cochenillifera Present Introduced
(actaceae Opuntia elatior Present Introduced
(actaceae Opuntia stricta Present Introduced
(aesalpiniaceae Peltophorum pterocarpum Present Introduced
(alophyllaceae Mesua ferrea Addition Native
(alophyllaceae Calophyllum inophyllum Present Native
(Cannabaceae Trema orientalis Addition Native
(annabaceae Cannabis sativa Present Native
(annaceae Canna flaccida Present Introduced
(annaceae (Canna generalis Present Introduced
(annaceae Canna indica Present Introduced
(apparaceae (rataeva tapia Addition Native
(apparaceae (rateva religiosa Addition Native
(apparaceae Maerua oblongifolia Addition Native
(apparaceae (rataeva adansonii Maybe- Addition Native
(apparaceae (rateva magna Maybe- Addition Native
(apparaceae (adaba indica Present Native
(apparaceae Capparis decidua Present Native
(apparaceae Capparis divaricata Present Native
(apparaceae Capparis grandis Present Native
(apparaceae Capparis sepiaria Present Native
(apparidaceae Capparis zeylanica Present Native
(aprifoliaceae Lonicera sempervirens Addition Introduced
(aricaceae (arica papaya Present Native
(aryophyllaceae Dianthus chinensis Addition Native
Caryophyllaceae Dianthus hyssopifolius Addition Introduced
(aryophyllaceae Polycarpaea corymbosa Present Native
(aryophyllaceae Polycarpon prostratum Present Native




Family Scientific Name Status Nativity
(aryophyllaceae Spergula arvensis Present Native
(asuarinaceae Casuarina equisetifolia Present Native
(elastraceae Celastrus paniculatus Addition Native
(elastraceae Gymnosporia spinosa Addition Introduced
(elastraceae Pleurostylia opposita Addition Native
(elastraceae Salacia oblonga Addition Native
Celastraceae (assine glauca Present Native
(elastraceae Maytenus emarginata Present Native
Celastraceae Salacia reticulata Present Introduced
(eratophyllaceae Ceratophyllum demersum Present Native
Chloridaceae Chloris barbata Present Native
Chloridaceae Chloris gayana Present Introduced
Chloridaceae Chloris virgata Present Introduced
(leomaceae (leome aspera Present Native
(leomaceae (leome felina Present Native
(leomaceae (leome gynandra Present Native
(leomaceae (leome monaphylla Present Native
(leomaceae (leome viscosa Present Native
(lusiaceae Clusia rosea Addition Introduced
(lusiaceae Garcinia xanthochymus Addition Native
Colchicaceae Gloriosa superba Present Native
(olchicaceae Iphigenia indica Present Native
(ombretaceae Bucida molineti Addition Introduced
(ombretaceae Combretum comosum Addition Introduced
(ombretaceae Combretum roxburghii Addition Native
(ombretaceae Conocarpus erectus Addition Introduced
(ombretaceae Getonia floribunda Addition Native
Combretaceae Terminalia pendula Addition Native
(ombretaceae Combretum album Present Native
(ombretaceae Combretum coccineum Present Introduced
Combretaceae Combretum indicum Present Native
Combretaceae Terminalia anogeissiana Present Native
(ombretaceae Terminalia arjuna Present Native
Combretaceae Terminalia bellirica Present Native
Combretaceae Terminalia catappa Present Native
Combretaceae Terminalia chebula Present Native
(ombretaceae Terminalia elliptica Present Native
(ommelinaceae (yanotis tuberosa Addition Native
Commelinaceae Commelina benghalensis Present Native
Commelinaceae Commelina clavata Present Native
(ommelinaceae Commelina subulata Present Native
Commelinaceae (yanotis adscendens Present Native
Commelinaceae (yanotis cristata Present Native
(ommelinaceae (yanotis fasciculata Present Native
Commelinaceae Murdannia semiteres Present Native
Commelinaceae Murdannia spirata Present Native
Commelinaceae Commelina erecta Addition Introduced
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Commelinaceae Commelina forskaolii Addition Native
Commelinaceae Tradescantia pallida Addition Introduced
Commelinaceae Tradescantia zebrina Addition Introduced
Commelinaceae Commelina caroliniana Present Native
Commelinaceae Murdannia nudiflora Present Native
Commelinaceae Tradescantia spathacea Present Introduced
Convolvulaceae Argyreia involucrata Addition Native
Convolvulaceae Ipomoea batatas Addition Introduced
Convolvulaceae Ipomoea horsfalliae Addition Introduced
Convolvulaceae Ipomoea mauritiana Addition Introduced
Convolvulaceae Jacquemontia ovalifolia Addition Introduced
Convolvulaceae Jacquemontia pentantha Addition Introduced
Convolvulaceae Rivea ornata Addition Native
Convolvulaceae Argyreia nervosa Present Native
Convolvulaceae Cuscuta chinensis Present Native
Convolvulaceae Cuscuta reflexa Present Native
Convolvulaceae Evolvulus alsinoides Present Native
Convolvulaceae Evolvulus nummularius Present Introduced
Convolvulaceae Ipomoea aquatica Present Native
Convolvulaceae Ipomoea cairica Present Native
Convolvulaceae Ipomoea carnea Present Invasive Alien
Convolvulaceae Ipomoea eriocarpa Present Native
Convolvulaceae Ipomoea hederifolia Present Invasive Alien
Convolvulaceae Ipomoea indica Present Introduced
Convolvulaceae Ipomoea nil Present Invasive Alien
Convolvulaceae Ipomoea obscura Present Native
Convolvulaceae Ipomoea pes-tigridis Present Native
Convolvulaceae Ipomoea purpurea Present Introduced
Convolvulaceae Ipomoea quamoclit Present Introduced
Convolvulaceae Merremia aegyptia Present Introduced
Convolvulaceae Merremia emarginata Present Native
Convolvulaceae Merremia hederacea Present Native
Convolvulaceae Merremia quinquefolia Present Introduced
Convolvulaceae Merremia tridentata Present Native
(Convolvulaceae Merremia tuberosa Present Introduced
Convolvulaceae Operculina turpethum Present Native
Cornaceae Alangium salviifolium Present Native
(ostaceae Hellenia speciosa Addition Native
(ostaceae Cheilocostus speciosus Present Native
(rassulaceae (otyledon orbiculata Addition Introduced
(rassulaceae (rassula ovata Addition Introduced
(rassulaceae Echeveria agavoides Addition Introduced
(rassulaceae Echeveria elegans Addition Introduced
(rassulaceae Echeveria pilosa Addition Introduced
(rassulaceae Kalanchoe beharensis Addition Introduced
(rassulaceae Kalanchoe bhidei Addition Native
(rassulaceae Kalanchoe blossfeldiana Addition Introduced
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(rassulaceae Echeveria setosa Present Introduced
(rassulaceae Kalanchoe delagoensis Present Introduced
(rassulaceae Kalanchoe floribunda Present Introduced
(rassulaceae Kalanchoe laciniata Present Introduced
(rassulaceae Kalanchoe pinnata Present Introduced
Cucurbitaceae Benincasa hispida Present Introduced
Cucurbitaceae Gitrullus lanatus Present Native
Cucurbitaceae Coccinia grandis Present Native
Cucurbitaceae Corallocarpus epigaeus Present Native
Cucurbitaceae (tenolepis cerasiformis Present Native
Cucurbitaceae Cucumis melo Present Native
Cucurbitaceae Cucumis sativus Present Native
Cucurbitaceae Cucurbita maxima Present Native
Cucurbitaceae Cucurbita moschata Present Introduced
Cucurbitaceae Cucurbita pepo Present Introduced
Cucurbitaceae Diplocyclos palmatus Present Native
Cucurbitaceae Lagenaria siceraria Present Introduced
Cucurbitaceae Luffa acutangula Present Native
Cucurbitaceae Momordica charantia Present Native
Cucurbitaceae Momordica cochinchinensis Present Native
Cucurbitaceae Momordica dioica Present Native
Cucurbitaceae Mukia maderaspatana Present Native
Cucurbitaceae Trichosanthes cucumerina Present Native
Cucurbitaceae Trichosanthes tricuspidata Present Introduced
(yperaceae Gyperus dubius Addition Native
(yperaceae Fuirena ciliaris Addition Native
(yperaceae Bulbostylis barbata Present Native
(yperaceae Gyperus alulatus Present Native
(yperaceae Gyperus ceylanicus Present Native
(yperaceae Gyperus clarkei Present Native
(yperaceae Gyperus exaltatus Present Native
(yperaceae Gyperus flavidus Present Native
(yperaceae Gyperus neochinensis Present Native
(yperaceae (yperus niveus Present Native
(yperaceae Gyperus pangorei Present Native
(yperaceae Gyperus polystachyos Present Native
(yperaceae Gyperus pumilus Present Native
(yperaceae Gyperus rotundus Present Native
(yperaceae Gyperus squarrosus Present Native
(yperaceae Gyperus tenuispica Present Northern India
(yperaceae Fimbristylis aestivalis Present Native
(yperaceae Fimbristylis argentea Present Native
(yperaceae Fimbristylis complanata Present Native
(yperaceae Fimbristylis falcata Present Native
(yperaceae Fimbristylis ovata Present Native
(yperaceae Fimbristylis quinquangularis Present Native
(yperaceae Fimbristylis schoenoides Present Native




B sy sy pn e st

Family Scientific Name Status Nativity
(yperaceae Fimbristylis woodrowii Present Native
(yperaceae Kyllinga brevifolia Present Native
(yperaceae Rhynchospora longisetis Present Native
(yperaceae Rhynchospora wightiana Present Native
(yperaceae Sacciolepis indica Present Native
(yperaceae Schoenoplectiella articulata Present Native
(yperaceae Schoenaplectiella roylei Present Native
(yperaceae Carex hebecarpa Present Native
(yperaceae Gyperus albostriatus Addition Introduced
(yperaceae Gyperus papyrus Addition Introduced
(yperaceae Fimbristylis puberula Addition Introduced
(yperaceae Gyperus alopecuroides Present Native
(yperaceae Gyperus articulatus Present Native
(yperaceae Gyperus bulbosus Present Native
(yperaceae (yperus compressus Present Native
(yperaceae Gyperus difformis Present Native
(yperaceae Gyperus hyalinus Present Native
(yperaceae Gyperus involucratus Present Introduced
(yperaceae Gyperus iria Present Native
(yperaceae Gyperus laevigatus Present Native
(yperaceae (yperus meeboldii Present Native
(yperaceae Gyperus pulchellus Present Introduced
(yperaceae Gyperus rubicundus Present Native
(yperaceae (yperus stoloniferus Present Native
(yperaceae Dichanthium foveolatum Present Native
(yperaceae Eleocharis atropurpurea Present Native
(yperaceae Eleocharis geniculata Present Native
(yperaceae Fimbristylis alboviridis Present Native
(yperaceae Fimbristylis bisumbellata Present Native
(yperaceae Fimbristylis cymosa Present Native
(yperaceae Fimbristylis dichotoma Present Native
(yperaceae Fimbristylis ferruginea Present Native
(yperaceae Fimbristylis tenera Present Native
(yperaceae Fimbristylis tetragona Present Native
(yperaceae Lipocarpha chinensis Present Native
(yperaceae Pycreus diaphanus Present Native
(yperaceae Schoenaplectiella senegalensis Present Native
(yperaceae Schoenaplectiella supina Present Native
(yperaceae Schoenaplectus mucronatus Present Native
(yperaceae Scleria rugosa Present Native
Dilleniaceae Dillenia indica Addition Native
Dilleniaceae Dillenia pentagyna Addition Native
Dilleniaceae Tetracera akara Addition Native
Dilleniaceae Tetracera volubilis Addition Introduced
Dioscoreaceae Dioscorea bulbifera Present Native
Dioscoreaceae Dioscorea hispida Present Native
Dioscoreaceae Dioscorea pentaphylla Present Native
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Dioscoreaceae Dioscorea alata Present Native
Dracaenaceae Dracaena fragrans Present Introduced
Dracaenaceae Dracaena marginata Present Introduced
Dracaenaceae Dracaena reflexa Present Introduced
Dracaenaceae Dracaena sanderiana Present Introduced
Dracaenaceae Dracaena surculosa Present Introduced
Droseraceae Drosera burmanni Present Native
Droseraceae Drosera indica Present Native
Ebenaceae Diospyros candolleana Addition Native
Ebenaceae Diospyros montana Addition Native
Ebenaceae Diospyros sylvatica Addition Native
Ebenaceae Diospyros chloroxylon Present Native
Ebenaceae Diospyros malabarica Present Native
Ebenaceae Diospyros melanoxylon Present Native
Elaegnaceae Elaeagnus latifolia Addition Native
Elaeocarpaceae Elaeocarpus tectorius Addition Native
Elatinaceae Bergia ammannioides Present Native
Elatinaceae Bergia capensis Present Native
Eragrostidaceae Eragrostis atrovirens Present Native
Eragrostidaceae Eragrostis cilianensis Present Native
Eragrostidaceae Eragrostis minor Present Native
Eragrostidaceae Eragrostis patula Present Introduced
Eragrostidaceae Eragrostis pilosa Present Native
Eragrostidaceae Eragrostis tremula Present Native
Eriocaulaceae Eriocaulon quinquangulare Present Native
Erythroxylaceae Erythroxylum monogynum Addition Native
Euphorbiaceae Acalypha ciliata Addition Native
Euphorbiaceae Acalypha scabrosa Addition Introduced
Euphorbiaceae Euphorbia hyssopifolia Addition Invasive Alien
Euphorbiaceae Euphorbia stenoclada Addition Introduced
Euphorbiaceae Excoecaria cochinchinensis Addition Introduced
Euphorbiaceae Givotia moluccana Addition Native
Euphorbiaceae Hura crepitans Addition Introduced
Euphorbiaceae Macaranga peltata Addition Native
Euphorbiaceae Mallotus philippensis Addition Native
Euphorbiaceae Reutealis trisperma Addition Introduced
Euphorbiaceae Suregada lanceolata Addition Native
Euphorbiaceae Tritaxis glabella Addition Native
Euphorbiaceae Acalypha capitata Present Native
Euphorbiaceae Acalypha fruticosa Present Native
Euphorbiaceae Acalypha hispida Present Introduced
Euphorbiaceae Acalypha indica Present Native
Euphorbiaceae Acalypha lanceolata Present Native
Euphorbiaceae Acalypha wilkesiana Present Introduced
Euphorbiaceae Baliospermum solanifolium Present Native
Euphorbiaceae Breynia disticha Present Introduced
Euphorbiaceae Bridelia montana Present Native
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Euphorbiaceae Bridelia retusa Present Native
Euphorbiaceae Chamaesyce prostrata Present Introduced
Euphorbiaceae Chamaesyce serpens Present Introduced
Euphorbiaceae Chrozophora rottleri Present Native
Euphorbiaceae Codiaeum variegatum Present Introduced
Euphorbiaceae Croton bonplandianus Present Invasive Alien
Euphorbiaceae Euphorbia antiquorum Present Native
Euphorbiaceae Euphorbia cyathophora Present Invasive Alien
Euphorbiaceae Euphorbia heterophylla Present Invasive Alien
Euphorbiaceae Euphorbia hirta Present Invasive Alien
Euphorbiaceae Euphorbia leucocephala Present Introduced
Euphorbiaceae Euphorbia milii Present Introduced
Euphorbiaceae Euphorbia neriifolia Present Native
Euphorbiaceae Euphorbia pulcherrima Present Introduced
Euphorbiaceae Euphorbia sanguinea Present Introduced
Euphorbiaceae Euphorbia thymifolia Present Introduced
Euphorbiaceae Euphorbia tirucalli Present Native
Euphorbiaceae Euphorbia tithymaloides Present Introduced
Euphorbiaceae Flueggea leucopyrus Present Native
Euphorbiaceae Flueggea virosa Present Native
Euphorbiaceae Jatropha curcas Present Introduced
Euphorbiaceae Jatropha gossypiifolia Present Introduced
Euphorbiaceae Jatropha heynei Present Native
Euphorbiaceae Jatropha integerrima Present Introduced
Euphorbiaceae Jatropha moluccana Present Native
Euphorbiaceae Jatropha multifida Present Introduced
Euphorbiaceae Jatropha podagrica Present Introduced
Euphorbiaceae Manihot esculenta Present Introduced
Euphorbiaceae Microstachys chamaelea Present Native
Euphorbiaceae Ricinus communis Present Introduced
Fabaceae Indigofera hirsuta Present Native
Fabaceae Senna surattensis Present Native
Fabaceae Stylosanthes hamata Present Introduced
Fabaceae Acacia concurrens Addition Introduced
Fabaceae Acacia holosericea Addition Introduced
Fabaceae Acrocarpus fraxinifolius Addition Native
Fabaceae Aeschynomene brasiliana Addition Introduced
Fabaceae Albizia chinensis Addition Native
Fabaceae Alysicarpus longifolius Addition Native
Fabaceae Bauhinia dubia Addition Introduced
Fabaceae Bauhinia galpinii Addition Introduced
Fabaceae Brownea grandiceps Addition Introduced
Fabaceae Butea superba Addition Native
Fabaceae Calliandra hybrida Addition Introduced
Fabaceae Calliandra inermis Addition Native
Fabaceae Calliandra haematocephala Addition Introduced
Fabaceae Calliandra tergemina Addition Introduced
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Fabaceae Calliandra tweedii Addition Introduced
Fabaceae Chamaecrista mimosoides Addition Native
Fabaceae (litoria fairchildiana Addition Introduced
Fabaceae Colvillea racemosa Addition Introduced
Fabaceae Corymbia opaca Addition Introduced
Fabaceae Eleiotis monophyllos Addition Native
Fabaceae Erythrina blakei Addition Introduced
Fabaceae Erythrina crista-galli Addition Introduced
Fabaceae Faidherbia albida Addition Introduced
Fabaceae Gliricidia maculata Addition Introduced
Fabaceae Lablab purpureus Addition Native
Fabaceae Millettia pequensis Addition Introduced
Fabaceae Mundulea sericea Addition Native
Fabaceae Phanera retusa Addition Native
Fabaceae Piliostigma malabaricum Addition Native
Fabaceae Pterocarpus macrocarpus Addition Introduced
Fabaceae Pueraria tuberosa Addition Native
Fabaceae Rhynchosia hirta Addition Native
Fabaceae Senegalia polyacantha Addition Native
Fabaceae Senegalia rugata Addition Native
Fabaceae Senna bicapsularis Addition Introduced
Fabaceae Senna pallida Addition Introduced
Fabaceae Senna sulfurea Addition Native
Fabaceae Spatholobus parviflorus Addition Native
Fabaceae Vachellia eburnea Addition Native
Fabaceae Vachellia horrida Addition Native
Fabaceae Vachellia tortilis Addition Introduced
Fabaceae Zornia diphylla Addition Native
Fabaceae Abrus precatorius Present Native
Fabaceae Acacia auriculiformis Present Introduced
Fabaceae Acacia farnesiana Present Introduced
Fabaceae Acacia nilotica subsp. indica Present Native
Fabaceae Acacia planifrons Present Native
Fabaceae Adenanthera pavonina Present Native
Fabaceae Aeschynomene indica Present Native
Fabaceae Albizia amara Present Native
Fabaceae Albizia inundata Present Introduced
Fabaceae Albizia lebbeck Present Native
Fabaceae Albizia odoratissima Present Native
Fabaceae Albizia procera Present Native
Fabaceae Albizia richardiana Present Introduced
Fabaceae Albizia saman Present Introduced
Fabaceae Alysicarpus bupleurifolius Present Native
Fabaceae Alysicarpus hamosus Present Native
Fabaceae Alysicarpus monilifer Present Native
Fabaceae Alysicarpus rugosus Present Native
Fabaceae Alysicarpus tetragonolobus Present Native



http://www.theplantlist.org/tpl/record/ild-42178

B sy sy pn e st

Family Scientific Name Status Nativity
Fabaceae Alysicarpus vaginalis Present Native
Fabaceae Aphyllodium biarticulatum Present Native
Fabaceae Arachis hypogaea Present Introduced
Fabaceae Bauhinia acuminata Present Native
Fabaceae Bauhinia purpurea Present Native
Fabaceae Bauhinia racemosa Present Native
Fabaceae Bauhinia tomentosa Present Introduced
Fabaceae Bauhinia variegata Present Native
Fabaceae Biancaea decapetala Present Native
Fabaceae Biancaea sappan Present Native
Fabaceae Brachypterum scandens Present Native
Fabaceae Butea monosperma Present Native
Fabaceae Caesalpinia coriaria Present Introduced
Fabaceae Caesalpinia pulcherrima Present Introduced
Fabaceae Cajanus cajan Present Native
Fabaceae Cajanus scarabaeoides Present Native
Fabaceae Canavalia gladiata Present Native
Fabaceae Canavalia mollis Present Native
Fabaceae (assia fistula Present Native
Fabaceae (assia grandis Present Introduced
Fabaceae (assia javanica Present Introduced
Fabaceae Cassia roxburghii Present Native
Fabaceae Chamaecrista absus Present Native
Fabaceae Chamaecrista pumila Present Native
Fabaceae Cicer arietinum Present Introduced
Fabaceae (litoria ternatea Present Introduced
Fabaceae (rotalaria angulata Present Native
Fabaceae Crotalaria bifaria Present Native
Fabaceae (rotalaria hebecarpa Present Native
Fabaceae (rotalaria hirsuta Present Native
Fabaceae (rotalaria juncea Present Native
Fabaceae Crotalaria laburnifolia Present Native
Fabaceae (rotalaria mysorensis Present Native
Fabaceae Crotalaria orixensis Present Native
Fabaceae Crotalaria pallida Present Native
Fabaceae (rotalaria prostrata Present Native
Fabaceae Crotalaria pusilla Present Native
Fabaceae Crotalaria ramosissima Present Introduced
Fabaceae (rotalaria retusa Present Native
Fabaceae Crotalaria trifoliastrum Present Native
Fabaceae (rotalaria verrucosa Present Native
Fabaceae Cullen corylifolium Present Native
Fabaceae (yamopsis tetragonoloba Present Native
Fabaceae Dalbergia lanceolaria Present Native
Fabaceae Dalbergia latifolia Present Native
Fabaceae Dalbergia sissoo Present Native
Fabaceae Dalbergia volubilis Present Native
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Fabaceae Delonix elata Present Introduced
Fabaceae Delonix regia Present Introduced
Fabaceae Desmanthus virgatus Present Introduced
Fabaceae Dichrostachys cinerea Present Native
Fabaceae Dolichos trilobus Present Native
Fabaceae Erythrina stricta Present Native
Fabaceae Erythrina suberosa Present Native
Fabaceae Erythrina variegata Present Native
Fabaceae Gliricidia sepium Present Introduced
Fabaceae Glycine max Present Introduced
Fabaceae Grona triflora Present Native
Fabaceae Guilandina bonduc Present Native
Fabaceae Hardwickia binata Present Native
Fabaceae Indigofera astragalina Present Native
Fabaceae Indigofera cordifolia Present Native
Fabaceae Indigofera glabra Present Native
Fabaceae Indigofera glandulosa Present Native
Fabaceae Indigofera linifolia Present Native
Fabaceae Indigofera linnaei Present Native
Fabaceae Indigofera nummulariifolia Present Native
Fabaceae Indigofera tinctoria Present Native
Fabaceae Indigofera trifoliata Present Native
Fabaceae Indigofera trita Present Native
Fabaceae Leucaena leucocephala Present Invasive Alien
Fabaceae Macroptilium atropurpureum Present Introduced
Fabaceae Macroptilium lathyroides Present Introduced
Fabaceae Macrotyloma ciliatum Present Native
Fabaceae Medicago polymorpha Present Introduced
Fabaceae Medicago sativa Present Introduced
Fabaceae Melilotus albus Present Introduced
Fabaceae Melilotus indicus Present Native
Fabaceae Mimosa hamata Present Native
Fabaceae Mimosa prainiana Present Native
Fabaceae Mimosa pudica Present Invasive Alien
Fabaceae Mucuna pruriens Present Native
Fabaceae Paracalyx scariosus Present Native
Fabaceae Parkia biglandulosa Present Introduced
Fabaceae Parkinsonia aculeata Present Introduced
Fabaceae Phanera vahlii Present Native
Fabaceae Pithecellobium dulce Present Introduced
Fabaceae Pongamia pinnata Present Native
Fabaceae Prosopis cineraria Present Native
Fabaceae Prosopis juliflora Present Invasive Alien
Fabaceae Pterocarpus marsupium Present Native
Fabaceae Pterocarpus santalinus Present Native
Fabaceae Pterolobium hexapetalum Present Native
Fabaceae Rhynchosia aurea Present Native
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Fabaceae Rhynchosia minima Present Native
Fabaceae Rhynchosia suaveolens Present Native
Fabaceae Rhynchosia viscosa Present Native
Fabaceae Rothia indica Present Native
Fabaceae Saraca asoca Present Native
Fabaceae Senegalia caesia Present Native
Fabaceae Senegalia catechu Present Native
Fabaceae Senegalia chundra Present Native
Fabaceae Senegalia intsia Present Native
Fabaceae Senegalia torta Present Native
Fabaceae Senna alata Present Introduced
Fabaceae Senna alexandrina Present Native
Fabaceae Senna auriculata Present Native
Fabaceae Senna obtusifolia Present Invasive Alien
Fabaceae Senna occidentalis Present Introduced
Fabaceae Senna siamea Present Introduced
Fabaceae Senna sophera Present Introduced
Fabaceae Senna spectabilis Present Introduced
Fabaceae Sennatora Present Invasive Alien
Fabaceae Senna uniflora Present Invasive Alien
Fabaceae Sesbania bispinosa Present Introduced
Fabaceae Sesbania grandiflora Present Introduced
Fabaceae Sesbania sesban Present Native
Fabaceae Shuteria involucrata Present Native
Fabaceae Stylosanthes fruticosa Present Native
Fabaceae Tamarindus indica Present Introduced
Fabaceae Tephrosia maxima Present Native
Fabaceae Tephrosia pumila Present Native
Fabaceae Tephrosia purpurea Present Native
Fabaceae Tephrosia strigosa Present Native
Fabaceae Tephrosia villosa Present Native
Fabaceae Teramnus labialis Present Native
Fabaceae Trigonella foenum-graecum Present Introduced
Fabaceae Vachellia campbellii Present Native
Fabaceae Vachellia leucophloea Present Native
Fabaceae Vigna aconitifolia Present Native
Fabaceae Vigna mungo Present Native
Fabaceae Vigna radiata Present Native
Fabaceae Vigna trilobata Present Native
Fabaceae Vigna unguiculata Present Introduced
Fabaceae Zornia gibbosa Present Native
Gentianaceae Canscora diffusa Present Native
Gentianaceae Enicostema axillare Present Native
Gentianaceae Exacum pedunculatum Present Native
Gentianaceae Hoppea dichotoma Present Native
Geraniaceae Pelargonium grandiflorum Addition Introduced
Geraniaceae Pelargonium graveolens Present Introduced
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Gisekiaceae Gisekia pharnaceoides Present Native
Heliconiaceae Heliconia metallica Addition Introduced
Heliconiaceae Heliconia latispatha Present Introduced
Heliconiaceae Heliconia psittacorum Present Introduced
Heliconiaceae Heliconia rostrata Present Introduced
Heliconiaceae Heliconia stricta Present Introduced
Hernandiaceae Gyrocarpus americanus Present Native
Hyacinthaceae Drimia indica Present Native
Hydrangiaceae Hydrangea aspera subsp. strigosa Present Introduced
Hydrangiaceae Hydrangea macrophylla Present Introduced
Hydrocharitaceae Nechamandra alternifolia Present Native
Hydrocharitaceae Ottelia alismoides Present Native
Hydrocharitaceae Blyxa aubertii Present Native
Hydrocharitaceae Hydrilla verticillata Present Native
Hydrocharitaceae Vallisneria americana Present Introduced
Hypoxidaceae Curculigo orchioides Present Native
Iridaceae Iris domestica Present Native
Iridaceae Gladiolus gandavensis Present Introduced
Lamiaceae (lerodendrum phlomidis Present Native
Lamiaceae Coleus amboinicus Addition Native
Lamiaceae Gmelina asiatica Addition Native
Lamiaceae Leucas biflora Addition Native
Lamiaceae Leucas zeylanica Addition Native
Lamiaceae Mentha spicata Addition Introduced
Lamiaceae Premna serratifolia Addition Native
Lamiaceae Premna barbata Addition Native
Lamiaceae Salvia dianthera Addition Native
Lamiaceae Vitex altissima Addition Native
Lamiaceae Vitex leucoxylon Addition Native
Lamiaceae Vitex pinnata Addition Native
Lamiaceae Anisomeles indica Present Native
Lamiaceae Anisomeles malabarica Present Native
Lamiaceae (lerodendrum indicum Present Native
Lamiaceae (lerodendrum infortunatum Present Native
Lamiaceae (oleus barbatus Present Native
Lamiaceae Coleus strobilifer Present Native
Lamiaceae Gmelina arborea Present Native
Lamiaceae Holmskioldia sanguinea Present Native
Lamiaceae Hyptis suaveolens Present Invasive Alien
Lamiaceae Leonotis nepaetifolia Present Introduced
Lamiaceae Leucas aspera Present Native
Lamiaceae Leucas cephalotes Present Native
Lamiaceae Mentha aquatica Present Introduced
Lamiaceae Mentha arvensis Present Native
Lamiaceae Ocimum americanum Present Native
Lamiaceae Ocimum basilicum Present Native
Lamiaceae Ocimum filamentosum Present Native
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Lamiaceae Ocimum gratissimum Present Native
Lamiaceae Ocimum tenuiflorum Present Native
Lamiaceae Plectranthus scutellarioides Present Introduced
Lamiaceae Premna mollissima Present Native
Lamiaceae Premna tomentosa Present Native
Lamiaceae Rotheca serrata Present Native
Lamiaceae Salvia coccinea Present Introduced
Lamiaceae Salvia leucantha Present Introduced
Lamiaceae Salvia splendens Present Introduced
Lamiaceae Salvia viridis Present Introduced
Lamiaceae Tectona grandis Present Native
Lamiaceae Vitex nequndo Present Native
Lamiaceae Vitex trifolia Present Native
Lamiaceae Volkameria inermis Present Native
Lauraceae Beilschmiedia roxburghiana Addition Native
Lauraceae Litsea deccanensis Addition Native
Lauraceae Cassytha filiformis Present Native
Lauraceae Cinnamomum camphora Present Introduced
Lauraceae Cinnamomum verum Present Introduced
Lecythidaceae Barringtonia acutangula Addition Native
Lecythidaceae Barringtonia asiatica Addition Native
Lecythidaceae Barringtonia racemosa Addition Native
Lecythidaceae (areya arborea Addition Native
Lecythidaceae Couroupita guianensis Present Introduced
Lemnaceae Lemna aequinoctialis Present Native
Lentibulariaceae Utricularia scandens Addition Native
Lentibulariaceae Utricularia aurea Present Native
Lentibulariaceae Utricularia caerulea Present Native
Lentibulariaceae Utricularia stellaris Present Native
Liliaceae Ophiopogon jaburan Addition Introduced
Liliaceae Lilium candidum Present Introduced
Linaceae Linum usitatissimum Present Introduced
Lobeliaceae Lobelia alsinoides Present Native
Loganiaceae Strychnos nux-vomica Present Native
Loranthaceae Dendrophthoe falcata Present Native
Lythraceae Cuphea hyssopifolia Addition Introduced
Lythraceae Lagerstroemia minuticarpa Addition Sikkim And Assam
Lythraceae Lagerstroemia parviflora Addition Native
Lythraceae Lagerstroemia speciosa Addition Native
Lythraceae Punica granatum Addition Introduced
Lythraceae Rotala densiflora Addition Native
Lythraceae Ammania baccifera Present Native
Lythraceae Ammannia prostrata Present Native
Lythraceae Lagerstroemia floribunda Present Introduced
Lythraceae Lagerstroemia indica Present Introduced
Lythraceae Lawsonia inermis Present Native
Lythraceae Rotala fimbriata Present Native




Family Scientific Name Status Nativity
Lythraceae Rotala illecebroides Present Native
Lythraceae Rotala indica Present Native
Lythraceae Woodfordia fruticosa Present Native
Magnoliaceae Magnolia grandiflora Addition Native
Magnoliaceae Magnolia champaca Present Native
Malpighiaceae Galphimia glauca Addition Introduced
Malpighiaceae Tristellateia australasiae Addition Introduced
Malpighiaceae Galphimia gracilis Present Introduced
Malpighiaceae Hiptage benghalensis Present Native
Malpighiaceae Malpighia coccigera Present Introduced
Malpighiaceae Malpighia glabra Present Introduced
Malpighiaceae Stigmaphyllon bonariense Present Introduced
Malpighiaceae Stigmaphyllon ciliatum Present Introduced
Malpighiaceae Stigmaphyllon emarginatum Present Introduced
Malvaceae Corchorus fascicularis Addition Native
Malvaceae Corchorus urticifolia Addition Native
Malvaceae Dombeya X cayeuxii Addition Introduced
Malvaceae Eriolaena hookeriana Addition Native
Malvaceae Firmiana colorata Addition Native
Malvaceae Gossypium barbadense Addition Introduced
Malvaceae Grewia orientalis Addition Native
Malvaceae Helicteres isora Addition Native
Malvaceae Hibiscus liliiflorus Addition Introduced
Malvaceae Hibiscus micranthus Addition Native
Malvaceae Hibiscus platanifolius Addition Native
Malvaceae Hibiscus vitifolius Addition Native
Malvaceae Hildegardia populifolia Addition Native
Malvaceae Melhania hamiltoniana Addition Introduced
Malvaceae Pavonia zeylonica Addition Native
Malvaceae Pterospermum suberifolium Addition Native
Malvaceae Pterygota alata Addition Native
Malvaceae Abelmoschus esculentus Present Native
Malvaceae Abelmoschus ficulneus Present Native
Malvaceae Abelmoschus moschatus Present Native
Malvaceae Abutilon hirtum Present Native
Malvaceae Abutilon indicum Present Native
Malvaceae Abutilon pannosum Present Native
Malvaceae Adansonia digitata Present Introduced
Malvaceae Bombax ceiba Present Native
Malvaceae Corchorus aestuans Present Introduced
Malvaceae Corchorus olitorius Present Native
Malvaceae Corchorus tridens Present Native
Malvaceae Corchorus trilocularis Present Native
Malvaceae Gossypium arboreum Present Native
Malvaceae Gossypium herbaceum Present Introduced
Malvaceae Grewia abutilifolia Present Native
Malvaceae Grewia asiatica Present Native
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Malvaceae Grewia carpinifolia Present Introduced
Malvaceae Grewia flavescens Present Native
Malvaceae Grewia hirsuta Present Native
Malvaceae Grewia rothii Present Native
Malvaceae Grewia tiliifolia Present Native
Malvaceae Grewia villosa Present Native
Malvaceae Guazuma ulmifolia Present Introduced
Malvaceae Hibiscus cannabinus Present Introduced
Malvaceae Hibiscus hirtus Present Native
Malvaceae Hibiscus lobatus Present Native
Malvaceae Hibiscus ovalifolius Present Native
Malvaceae Hibiscus rosa-sinensis Present Introduced
Malvaceae Hibiscus sabdariffa Present Introduced
Malvaceae Hibiscus tiliaceus Present Native
Malvaceae Kleinhovia hospita Present Introduced
Malvaceae Malvastrum coromandelianum Present Invasive Alien
Malvaceae Melochia corchorifolia Present Native
Malvaceae Pterospermum acerifolium Present Native
Malvaceae Sida cordata Present Native
Malvaceae Sida cordifolia Present Native
Malvaceae Sida mysorensis Present Native
Malvaceae Sterculia africana Present Introduced
Malvaceae Sterculia foetida Present Native
Malvaceae Sterculia urens Present Native
Malvaceae Thespesia populnea Present Native
Malvaceae Thespesia populneoides Present Native
Malvaceae Triumfetta pentandra Present Native
Malvaceae Triumfetta rhomboidea Present Native
Malvaceae Triumfetta rotundifolia Present Native
Malvaceae Urena lobata Present Native
Malvaceae Waltheria indica Present Invasive Alien
Marantaceae (alathea roseopicta Present Introduced
Marantaceae Maranta arundinacea Present Introduced
Martyniaceae Martynia annua Present Invasive Alien
Melastomataceae Memecylon umbellatum Addition Native
Melastomataceae Osbeckia zeylanica Addition Native
Meliaceae Aglaia elaeagnoidea Addition Native
Meliaceae Aphanamixis polystachya Addition Native
Meliaceae Chukrasia tabularis Addition Native
Meliaceae Dysoxylum alliaceum Addition Native To Andamans
Meliaceae Heynea trijuga Addition Native
Meliaceae Melia dubia Addition Native
Meliaceae Walsura trifoliolata Addition Native
Meliaceae Azadirachta indica Present Native
Meliaceae Melia azedarach Present Native
Meliaceae Soymida febrifuga Present Native
Meliaceae Swietenia macrophylla Present Introduced
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Meliaceae Swietenia mahagoni Present Introduced
Meliaceae Toona hexandra Present Native
Menispermaceae Coscinium fenestratum Addition Native
Menispermaceae Pachygone ovata Addition Native
Menispermaceae Tiliacora acuminata Addition Native
Menispermaceae Tinospora crispa Addition Native
Menispermaceae (issampelos pareira Present Native
Menispermaceae Cocculus hirsutus Present Native
Menispermaceae Tinospora cordifolia Present Native
Molluginaceae Glinus lotoides Present Native
Molluginaceae Glinus oppositifolius Present Native
Molluginaceae Hypertelis cerviana Present Native
Molluginaceae Paramollugo nudicaulis Present Native
Molluginaceae Trigastrotheca pentaphylla Present Native
Moraceae Artocarpus lacucha Addition Native
Moraceae Broussonetia papyrifera Addition Native
Moraceae Ficus amplissima Addition Native
Moraceae Ficus arnottiana Addition Native
Moraceae Ficus auriculata Addition Native
Moraceae Ficus deltoidea Addition Introduced
Moraceae Ficus drupacea Addition Native
Moraceae Ficus lyrata Addition Introduced
Moraceae Ficus microcarpa Addition Native
Moraceae Ficus neriifolia Addition Native
Moraceae Ficus sagittata Addition Introduced
Moraceae Ficus tinctoria Addition Native
Moraceae Ficus virens Addition Native
Moraceae Ficus longifolia Addition Introduced
Moraceae Streblus asper Addition Native
Moraceae Artocarpus heterophyllus Present Native
Moraceae Artocarpus hirsutus Present Native
Moraceae Ficus benghalensis Present Native
Moraceae Ficus benjamina Present Native
Moraceae Ficus carica Present Introduced
Moraceae Ficus elastica Present Introduced
Moraceae Ficus hispida Present Native
Moraceae Ficus natalensis Present Introduced
Moraceae Ficus pumila Present Introduced
Moraceae Ficus racemosa Present Native
Moraceae Ficus religiosa Present Native
Moraceae Morus alba Present Introduced
Moringaceae Moringa oleifera Present Native
Moringaceae Moringa ovalifolia Present Introduced
Muntingiaceae Muntingia calabura Present Introduced
Musaceae Musa paradisiaca Present Introduced
Myrtaceae Callistemon viminalis Addition Introduced
Myrtaceae Melaleuca polandii Addition Introduced
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Myrtaceae Melaleuca viminalis Addition Introduced
Myrtaceae Syzygium alternifolium Addition Native
Myrtaceae Syzygium densiflorum Addition Native
Myrtaceae Callistemon citrinus Present Introduced
Myrtaceae Callistemon rigidus Present Introduced
Myrtaceae Corymbia citriodora Present Introduced
Myrtaceae Eucalyptus globulus Present Introduced
Myrtaceae Eucalyptus rudis Present Introduced
Myrtaceae Eucalyptus tereticornis Present Introduced
Myrtaceae Psidium guajava Present Introduced
Myrtaceae Syzygium cumini Present Native
Myrtaceae Syzygium jambos Present Introduced
Myrtaceae Syzygium nervosum Present Native
Najadaceae Najas graminea Present Native
Nelumbonaceae Nelumbo nucifera Present Native
Nyctaginaceae Boerhavia repens Present Native
Nyctaginaceae Boerhavia chinensis Addition Native
Nyctaginaceae Bougainvillea buttiana Addition Introduced
Nyctaginaceae Bougainvillea glabra Addition Introduced
Nyctaginaceae Bougainvillea peruviana Addition Introduced
Nyctaginaceae Pisonia umbellifera Addition Introduced
Nyctaginaceae Boerhavia diffusa Present Native
Nyctaginaceae Boerhavia erecta Present Introduced
Nyctaginaceae Bougainvillea spectabilis Present Introduced
Nyctaginaceae Mirabilis jalapa Present Introduced
Nyctanthaceae Nymphaea alba Addition Native To Kashmir
Nyctanthaceae Nyctanthes arbor-tristis Present Native
Nymphaeaceae Victoria amazonica Addition Introduced
Nymphaeaceae Nymphaea nouchali Present Native
Nymphaeaceae Nymphaea pubescens Present Native
Olacaceae Ximenia americana Addition Native
Oleaceae Schrebera swietenioides Addition Native
Oleaceae Jasminum angustifolium Present Native
Oleaceae Jasminum arborescens Present Native
Oleaceae Jasminum auriculatum Present Native
Oleaceae Jasminum calophyllum Present Native
Oleaceae Jasminum grandiflorum Present Himalayan India
Oleaceae Jasminum mesnyi Present Introduced
Oleaceae Jasminum multiflorum Present Native
Oleaceae Jasminum officinale Present Himalayan India
Oleaceae Jasminum sambac Present Native
Onagraceae Ludwigia perennis Present Native
Opiliaceae Opilia amentacea Addition Native
Orobanchaceae Parasopubia delphiniifolia Present Native
Orobanchaceae Striga angustifolia Present Native
Orobanchaceae Striga asiatica Present Native
Orobanchaceae Striga densiflora Present Native
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Orobanchaceae Striga gesnerioides Present Native
Oxalidaceae Averrhoa bilimbii Addition Introduced
Oxalidaceae Averrhoa carambola Addition Introduced
Oxalidaceae Oxalis latifolia Addition Introduced
Oxalidaceae Biophytum sensitivum Present Native
Oxalidaceae Oxalis corniculata Present Invasive Alien
Oxalidaceae Oxalis debilis var. corymbosa Present Introduced
Oxalidaceae Oxalis dehradunensis Present Introduced
Pandanaceae Pandanus odorifer Present Native
Pandanaceae Pandanus tectorius Present Introduced
Panicaceae Panicum curviflorum Present Native
Panicaceae Panicum maximum Present Introduced
Papaveraceae Argemone mexicana Present Invasive Alien
Passifloraceae Passiflora caerulea Addition Introduced
Passifloraceae Passiflora quadrangularis Addition Introduced
Passifloraceae Passiflora edulis Present Introduced
Passifloraceae Passiflora foetida Present Invasive Alien
Passifloraceae Passiflora holosericea Present Introduced
Passifloraceae Passiflora incaranata Present Introduced
Passifloraceae Turnera ulmifolia Present Invasive Alien
Pedaliaceae Sesamum indicum Present Native
Pedaliaceae Sesamum radiatum Addition Introduced
Pedaliaceae Pedalium murex Present Native
Phyllanthaceae Bischofia javanica Addition Native
Phyllanthaceae Breynia androgyna Addition Native
Phyllanthaceae Breynia retusa Addition Native
Phyllanthaceae Phyllanthus acidus Present Introduced
Phyllanthaceae Phyllanthus amarus Present Introduced
Phyllanthaceae Phyllanthus debilis Present Native
Phyllanthaceae Phyllanthus emblica Present Native
Phyllanthaceae Phyllanthus maderaspatensis Present Native
Phyllanthaceae Phyllanthus pinnatus Present Native
Phyllanthaceae Phyllanthus reticulatus Present Native
Phyllanthaceae Phyllanthus virgatus Present Native
Phytoloccaceae Rivina humilis Present Introduced
Piperaceae Peperomia caperata Addition Introduced
Piperaceae Peperomia clusifolia Addition Introduced
Piperaceae Peperomia obtusifolia Addition Introduced
Piperaceae Piper betel Addition Native
Piperaceae Piper longum Present Native
Pittosporaceae Pittosporum napaulense Addition Native
Plantaginaceae Angelonia angustifolia Addition Introduced
Plantaginaceae Angelonia grandifiora Addition Introduced
Plantaginaceae Dapatrium junceum Addition Native
Plantaginaceae Limnophila heterophylla Addition Native
Plantaginaceae Limnophila indica Addition Native
Plantaginaceae Lindernia parviflora Addition Native
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Plantaginaceae Scoparia dulcis Addition Invasive Alien
Plantaginaceae Bacopa monnieri Present Native
Plantaginaceae Plantago orbignyana Present Introduced
Plumbaginaceae Plumbago indica Addition Native
Plumbaginaceae Plumbago auriculata Present Introduced
Plumbaginaceae Plumbago zeylanica Present Native
Poaceae Arundo donax Addition Native
Poaceae Bambusa balcooa Addition Native
Poaceae Bambusa multiplex Addition Introduced
Poaceae Bambusa tulda Addition Native
Poaceae Bambusa tuldoides Addition Introduced
Poaceae Brachiaria remota Addition Native
Poaceae Chloris montana Addition Native
Poaceae Dendrocalamus gigantea Addition Native
Poaceae Pogonatherum paniceum Addition Native
Poaceae Urachloa kurzii Addition Native
Poaceae Acrachne racemosa Present Native
Poaceae Alloteropsis cimicina Present Native
Poaceae Andropogon pumilus Present Native
Poaceae Apluda mutica Present Native
Poaceae Aristida hystrix Present Native
Poaceae Aristida setacea Present Native
Poaceae Arundinella ciliata Present Native
Poaceae Bambusa bambos Present Native
Poaceae Bambusa vulgaris Present Native
Poaceae Bothriochloa pertusa Present Native
Poaceae Cenchrus hohenackeri Present Native
Poaceae Cenchrus pedicellatus Present Native
Poaceae Chrysopogon fulvus Present Native
Poaceae Chrysopogon zizanioides Present Introduced
Poaceae Coix lacryma-jobi Present Native
Poaceae (ymbopogon caesius Present Native
Poaceae (ymbopogon citratus Present Native
Poaceae (ymbopogon coloratus Present Native
Poaceae (ymbopogon flexuosus Present Native
Poaceae (ymbapogon martini Present Native
Poaceae (ynodon barberi Present Native
Poaceae (ynodon dactylon Present Native
Poaceae (ynodon radiatus Present Native
Poaceae Dactyloctenium aegyptium Present Native
Poaceae Dendrocalamus strictus Present Native
Poaceae Dichanthium caricosum Present Native
Poaceae Digitaria bicornis Present Native
Poaceae Eleusine indica Present Native
Poaceae Eragrostiella bifaria Present Native
Poaceae Eragrostiella brachyphylla Present Native
Poaceae Eragrostis aspera Present Native
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Poaceae Eragrostis ciliata Present Native
Poaceae Eragrostis coarctata Present Native
Poaceae Eragrostis gangetica Present Native
Poaceae Eragrostis unioloides Present Native
Poaceae Eragrostis viscosa Present Native
Poaceae Eriochloa procera Present Native
Poaceae Heteropogon contortus Present Native
Poaceae Ischaemum rugosum Present Native
Poaceae Iseilema anthephoroides Present Native
Poaceae Iseilema prostratum Present Native
Poaceae Leersia hexandra Present Native
Poaceae Leptochloa chinensis Present Native
Poaceae Lophopagon tridentatus Present Native
Poaceae Melanocenchris jacquemontii Present Native
Poaceae Melanocenchris rothiana Present Native
Poaceae Microchloa indica Present Native
Poaceae Mnesithea granularis Present Native
Poaceae Oplismenus burmannii Present Native
Poaceae Oropetium thomaeum Present Native
Poaceae Oryza rufipogon Present Native
Poaceae Oryza sativa Present Introduced
Poaceae Panicum repens Present Native
Poaceae Panicum sumatrense Present Native
Poaceae Paspalum scrobiculatum Present Native
Poaceae Setaria intermedia Present Native
Poaceae Setaria italica Present Introduced
Poaceae Setaria punctata Present Native
Poaceae Setaria verticillata Present Native
Poaceae Thysanolaena latifolia Present Native
Poaceae Tragus mongolorum Present Native
Poaceae Urachloa distachya Present Native
Poaceae Urachloa ramosa Present Native
Poaceae Imperata cylindrica Present Introduced
Poaceae Cenchrus purpureum Addition Invasive Alien
Poaceae Dichanthium annulatum Addition Introduced
Poaceae Melinis repens Addition Invasive Alien
Poaceae Paspalum notatum Addition Introduced
Poaceae Aristida adscensionis Present Native
Poaceae Aristida funiculata Present Native
Poaceae Arthraxon lanceolatus Present Native
Poaceae Arthraxon lancifolius Present Native
Poaceae Brachiaria eruciformis Present Native
Poaceae Brachiaria mutica Present Introduced
Poaceae Cenchrus ciliaris Present Native
Poaceae (ymbopogon winterianus Present Introduced
Poaceae Dichanthium foveolatum Present Native
Poaceae Digitaria ciliaris Present Native
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Poaceae Digitaria longiflora Present Native
Poaceae Dimeria avenacea Present Native
Poaceae Echinochloa colona Present Introduced
Poaceae Echinochloa crus-galli Present Introduced
Poaceae Echinochloa oryzoides Present Introduced
Poaceae Leptochloa fusca Present Native
Poaceae Paspalidium flavidum Present Native
Poaceae Paspalidium geminatum Present Native
Poaceae Paspalum distichum Present Introduced
Poaceae Pennisetum glaucum Present Introduced
Poaceae Pennisetum setaceum Present Introduced
Poaceae Perotis indica Present Native
Poaceae Rottboellia cochinchinensis Present Native
Poaceae Sehima nervosum Present Native
Poaceae Setaria pumila Present Native
Poaceae Sorghum halepense Present Native
Poaceae Themeda triandra Present Native
Polemoniaceae Phlox drummondii Present Introduced
Polygalaceae Polygala arvensis Present Native
Polygalaceae Polygala erioptera Present Native
Polygalaceae Polygala persicariifolia Present Native
Polygalaceae Polygala elongata Present Introduced
Polygonaceae Persicaria glabra Present Native
Polygonaceae Rumex nigricans Addition Native
Polygonaceae Antigonon leptopus Present Introduced
Polygonaceae (occoloba uvifera Present Introduced
Polygonaceae Muehlenbeckia platyclados Present Introduced
Polygonaceae Polygonum plebeium Present Native
Polygonaceae Rumex vesicarius Present Native
Pontederiaceae Pontederia vaginalis Addition Native
Pontederiaceae Eichhornia crassipes Present Invasive Alien
Portulacaceae Portulaca wightiana Present Native
Portulacaceae Portulaca tuberosa Addition Native
Portulacaceae Portulaca grandiflora Present Introduced
Portulacaceae Portulaca oleracea Present Introduced
Portulacaceae Portulaca pilosa Present Introduced
Portulacaceae Portulaca quadrifida Present Native
Potamogetonaceae Potamogeton nodosus Present Native
Primulaceae Embelia tsjeriam-cottam Addition Native
Primulaceae Anagallis pumila Present Native
Primulaceae Bonellia macrocarpa Present Introduced
Proteaceae Grevillea pteridifolia Present Introduced
Proteaceae Grevillea robusta Present Introduced
Putranjivaceae Putranjiva roxburghii Present Native
Ranaunculaceae (lematis terniflora Present Introduced
Ranaunculaceae (onsolida ajacis Present Introduced
Ranaunculaceae Nigella sativa Present Introduced
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Ranunculaceae (lematis zeylanica Addition Native
Ranunculaceae (lematis gouriana Present Native
Ranunculaceae (lematis heynei Present Native
Rhamnaceae Ventilago denticulata Addition Native
Rhamnaceae Ventilago maderaspatana Addition Native
Rhamnaceae Ziziphus abyssinica Addition Introduced
Rhamnaceae Ziziphus glabrata Addition Native
Rhamnaceae Ziziphus jujuba Addition Introduced
Rhamnaceae Ziziphus mauritiana Present Native
Rhamnaceae Ziziphus nummularia Present Native
Rhamnaceae Ziziphus oenaplia Present Native
Rhamnaceae Ziziphus xylopyrus Present Native
Rosaceae Rosa canina Present Introduced
Rosaceae Rosa chinensis Present Introduced
Rosaceae Rosa damascena Present Introduced
Rosaceae Rosa multiflora Present Introduced
Rosaceae Rosa setigera Present Introduced
Rubiaceae Gardenia gummifera Addition Native
Rubiaceae Gardenia latifolia Addition Native
Rubiaceae Gardenia resinifera Addition Native
Rubiaceae Mussaenda erythrophylla Addition Introduced
Rubiaceae Paederia foetida Addition Native
Rubiaceae Adina cordifolia Present Native
Rubiaceae Canthium coromandelicum Present Native
Rubiaceae (Catunaregam spinosa Present Native
Rubiaceae Gardenia jasminoides Present Native
Rubiaceae Hymenodictyon orixense Present Native
Rubiaceae Ixora brachiata Present Native
Rubiaceae Ixora coccinea Present Native
Rubiaceae Ixora pavetta Present Native
Rubiaceae Mitragyna parvifolia Present Native
Rubiaceae Mussaenda frondosa Present Native
Rubiaceae Mussaenda incana Present Assam
Rubiaceae Neolamarckia cadamba Present Native
Rubiaceae Oldenlandia corymbosa Present Native
Rubiaceae Oldenlandia herbacea Present Native
Rubiaceae Spermacoce articularis Present Native
Rubiaceae Spermacoce lasiocarpa Present Native
Rubiaceae Spermadictyon suaveolens Present Native
Rubiaceae Spermacoce hispida Present Native
Rubiaceae Ixora singaporensis Addition Native
Rubiaceae Ceriscoides turgida Present Native
Rubiaceae Dentella repens Present Native
Rubiaceae Hamelia patens Present Introduced
Rubiaceae Hedyotis cyanantha Present Native
Rubiaceae Ixora chinensis Present Introduced
Rubiaceae Kohautia aspera Present Native




B sy sy pn e st

Family Scientific Name Status Nativity
Rubiaceae Macrosphyra longistyla Present Introduced
Rubiaceae Oldenlandia affinis Present Native
Rubiaceae Oldenlandia biflora Present Native
Rubiaceae Oldenlandia diffusa Present Native
Rubiaceae Oldenlandia pumila Present Native
Rubiaceae Oldenlandia umbellata Present Native
Rubiaceae Pentas lanceolata Present Introduced
Rutaceae Atalantia monophylla Addition Native
Rutaceae Glycosmis pentaphylla Addition Native
Rutaceae Pamburus missionis Addition Native
Rutaceae Zanthoxylum armatum Addition Native
Rutaceae Zanthoxylum rhetsa Addition Native
Rutaceae Aegle marmelos Present Native
Rutaceae Chloroxylon swietenia Present Native
Rutaceae Gitrus aurantiifolia Present Introduced
Rutaceae Gitrus limon Present Introduced
Rutaceae (itrus maxima Present Introduced
Rutaceae Gitrus medica Present Introduced
Rutaceae Limonia acidissima Present Native
Rutaceae Murraya koenigii Present Native
Rutaceae Murraya paniculata Present Native
Rutaceae Gitrus aurantium Present Introduced
Rutaceae Citrus reticulata Present Introduced
Rutaceae Ravenia spectabilis Present Introduced
Rutaceae Ruta graveolens Present Introduced
Saccharaceae Saccharum officinarum Present Introduced
Saccharaceae Saccharum spontaneum Present Native
Salicaceae (asearia tomentosa Addition Native
Salicaceae Xylosma longifolia Addition Native
Salicaceae Flacourtia indica Present Native
Salicaceae Oncoba spinosa Present Introduced
Santalaceae Santalum album Present Native
Sapindaceae Allophylus serratus Addition Native
Sapindaceae Lepisanthes tetraphylla Addition Native
Sapindaceae Sapindus emarginatus Addition Native
Sapindaceae Sapindus saponaria Addition Introduced
Sapindaceae Schleichera oleosa Addition Native
Sapindaceae Cardiospermum halicacabum Present Native
Sapindaceae Dodonaea viscosa Present Native
Sapindaceae Filicium decipiens Present Native
Sapotaceae Xantolis tomentosa Addition Native
Sapotaceae Madhuca longifolia Present Native
Sapotaceae Manilkara hexandra Present Native
Sapotaceae Mimusaps elengi Present Native
Sapotaceae Manilkara kauki Present Introduced
Scrophulariaceae Buddleja asiatica Addition Native
Scrophulariaceae Leucophyllum frutescens Addition Introduced
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Scrophulariaceae Antirrhinum majus Present Introduced
Scrophulariaceae Russelia equisetiformis Present Introduced
Scrophulariaceae Russelia sarmentosa Present Introduced
Simaroubaceae Ailanthus triphysa Addition Native
Simaroubaceae Brucea mollis Addition Introduced
Simaroubaceae Ailanthus excelsa Present Native
Simaroubaceae Simarouba amara Present Introduced
Simmondsiaceae Simmondsia chinensis Present Introduced
Solanaceae Solanum nigrum Addition Native
Solanaceae Cestrum diurnum Present Introduced
Solanaceae Cestrum nocturnum Present Introduced
Solanaceae Cestrum parqui Present Introduced
Solanaceae Solanum melongena Present Introduced
Solanaceae Solanum violaceum Present Native
Solanaceae Solanum virginianum Present Native
Solanaceae Withania somnifera Present Native
Solanaceae Petunia axillaris Addition Introduced
Solanaceae Petunia grandiflora Addition Introduced
Solanaceae Petunia integrifolia Addition Introduced
Solanaceae Petunia violacea Addition Introduced
Solanaceae Physalis pruinosa Addition Invasive Alien
Solanaceae Brugmansia candida Present Introduced
Solanaceae Brunfelsia americana Present Introduced
Solanaceae Brunfelsia pauciflora Present Introduced
Solanaceae Capsicum annuum Present Introduced
Solanaceae Datura innoxia Present Invasive Alien
Solanaceae Datura metel Present Invasive Alien
Solanaceae Nicotiana plumbaginifolia Present Introduced
Solanaceae Nicotiana tabacum Present Introduced
Solanaceae Petunia atkinsiana Present Introduced
Solanaceae Physalis anqulata Present Introduced
Solanaceae Solanum americanum Present Invasive Alien
Solanaceae Solanum erianthum Present Introduced
Solanaceae Solanum lycopersicum Present Introduced
Solanaceae Solanum rudepannum Present Introduced
Solanaceae Solanum seaforthianum Present Introduced
Solanaceae Solanum tuberosum Present Introduced
Sporobolaceae Sporobolus coromandelianus Present Native
Sporobolaceae Sporabolus virginicus Present Native
Sporobolaceae Sporobolus diandrus Present Native
Sporobolaceae Sporobolus tenuissimus Present Introduced
Stemonaceae Stemona tuberosa Addition Native
Strelitziaceae Ravenala madagascariensis Present Introduced
Strelitziaceae Strelitzia reginae Present Introduced
Strychnaceae Strychnos potatorum Present Native
Talinaceae Talinum portulacifolium Addition Native
Tamaricaceae Tamarix dioica Present Native
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Triticaceae Triticum aestivum Present Native
Triticaceae Triticum turgidum Present Introduced
Tropaeolaceae Tropaeolum majus Present Introduced
Typhaceae Typha domingensis Present Native
Ulmaceae Holoptelea integrifolia Present Native
Urticaceae Pilea depressa Present Introduced
Urticaceae Pilea cadierei Addition Introduced
Urticaceae Pilea involucrata Addition Introduced
Urticaceae Pilea microphylla Present Introduced
Urticaceae Pouzolzia zeylanica Present Introduced
Verbenaceae Stachytarpheta urticifolia Present Introduced
Verbenaceae (lerodendrum volubile Addition Introduced
Verbenaceae Lantana montevidensis Addition Introduced
Verbenaceae Citharexylum spinosum Present Introduced
Verbenaceae (lerodendrum chinense Present Introduced
Verbenaceae (lerodendrum splendens Present Introduced
Verbenaceae (lerodendrum thomsoniae Present Introduced
Verbenaceae Duranta erecta Present Introduced
Verbenaceae Glandularia bipinnatifida Present Introduced
Verbenaceae Lantana camara Present Invasive Alien
Verbenaceae Lantana indica Present Native
Verbenaceae Lantana veronicifolia Present Native
Verbenaceae Lippia javanica Present Introduced
Verbenaceae Petrea volubilis Present Introduced
Verbenaceae Phyla nodiflora Present Introduced
Verbenaceae Stachytarpheta jamaicensis Present Introduced
Verbenaceae Stachytarpheta mutabilis Present Introduced
Verbenaceae Verbena officinalis Present Introduced
Violaceae Afrohybanthus enneaspermus Present Native
Vitaceae Leea indica Addition Native
Vitaceae Ampelocissus latifolia Present Native
Vitaceae Causonis trifolia Present Native
Vitaceae (ayratia pedata Present Native
Vitaceae (issus quadrangularis Present Native
Vitaceae Cissus repanda Present Native
Vitaceae Leea macrophylla Present Native
Vitaceae Vitis vinifera Present Introduced
Xanthorrhoeaceae Aloe perfoliata Present Introduced
Xanthorrhoeaceae Aloe vera Present Introduced
Xyridaceae Xyris pauciflora Present Native
Zeaceae Zea mays Present Introduced
Zingiberaceae Alpinia calcarata Addition Native
Zingiberaceae Curcuma caesia Addition Native
Zingiberaceae Alpinia zerumbet Present Introduced
Zingiberaceae Curcuma longa Present Native
Zingiberaceae Zingiber officinale Present Native
Zingiberaceae Alpinia purpurata Addition Introduced
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Zingiberaceae Zingiber parishi Addition Introduced
Zingiberaceae Alpinia vittata Present Introduced
Zygophyllaceae Guaiacum officinale Addition Introduced
Zygophyllaceae Tribulus terrestris Present Native
Table 3: List of Butterflies
Family Common Name Scientific Name Nativity

Papillionidae Common rose Pachliopta aristolochiae Native
Papillionidae Crimson rose Pachliopta hector Native
Papillionidae Common mime Papilio clytia Native
Papillionidae Tailed Jay Graphium agamemnon Native
Papillionidae Common Jay Graphium doson Native
Papillionidae Common bluebottle Graphium sarpedon Native
Papillionidae Spot Swordtail butterfly Graphium nominus Native
Papillionidae Common banded peacock Papilio crino Native
Papillionidae Lime butterfly Papilio demoleus Native
Papillionidae Common mormon Papilio polytes Native
Papillionidae Blue Mormon Papilio polymnestor Native
Papillionidae Red Helen Papilio helenus Native

Pieridae Common albatross Appias albina Native

Pieridae Western Striped Albatross Appias libythea Native

Pieridae Indian Pioneer Belenois aurota Native

Pieridae African emigrant Catapsilia florella Introduced
Pieridae Mottled emigrant Catopsilia pyranthe Native

Pieridae Common emigrant (atopsilia pomona Native

Pieridae Common gull Cepora nerissa Native

Pieridae Small salmon Arab Colotis amata Native

Pieridae Crimson tip (olotis danae Native

Pieridae Indian Little Orange-tip Colotis etrida Native

Pieridae Sulphur orange tip Colotis eucharis Native

Pieridae Large salmon Arab Colotis fausta Native

Pieridae Common Jezebel Delias eucharis Native

Pieridae Painted jezebel Delias hyparete Native

Pieridae Small grass yellow Eurema brigatta Native

Pieridae Common grass yellow Eurema hecabe Native

Pieridae Spotless grass yellow Eurema laeta Native

Pieridae Great orange tip Hebomoia glaucippe Native

Pieridae White orange tip Ixias marianne Native

Pieridae Yellow orange tip Ixias pyrene Native

Pieridae Psyche Leptosia nina Native

Pieridae Malayan wanderer Pareronia valeria Native
Nymphalidae Tawny coster Acraea terpsicore Native
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Nymphalidae Indian fritillary Argyreus hyperbius Native
Nymphalidae Angled castor Ariadne ariadne Native
Nymphalidae Common castor Ariadne merione Native
Nymphalidae Common sergeant Athyma perius Native
Nymphalidae Spotted Joker Byblia lithyia Native
Nymphalidae Tawny rajah Charaxes bernardus Native
Nymphalidae Black rajah Charaxes solon Native
Nymphalidae Plain Tiger Danaus chrysippus Native
Nymphalidae Common tiger Danaus genutia Native
Nymphalidae Common palmfly Elymnias hypermnestra Native
Nymphalidae Common crow Euploea core Native
Nymphalidae Brown king crow Euploea klugii Native
Nymphalidae Double-branded crow Euploea sylvester Native
Nymphalidae Common Baron Euthalia aconthea Native
Nymphalidae Baronette Euthalia nais Native
Nymphalidae Great Eggfly Hypolimnas bolina Native
Nymphalidae Danaid eggfly Hypolimnas misippus Native
Nymphalidae Peacock Pansy Junonia almana Native
Nymphalidae Grey pansy Junonia atlites Native
Nymphalidae Yellow pansy Junonia hierta Native
Nymphalidae Chocolate pansy Junonia iphita Native
Nymphalidae Lemon pansy Junonia lemonias Native
Nymphalidae Blue pansy Junonia orithya Native
Nymphalidae Bamboo treebrown Lethe eurapa Native
Nymphalidae Common treebrown Lethe rohria Native
Nymphalidae Common evening brown Melanitis leda Native
Nymphalidae Commander Moduza procris Native
Nymphalidae Dark brand bush brown Mycalesis mineus Native
Nymphalidae Dingy Bushbrown Mycalesis perseus Native
Nymphalidae Long-brand bushbrown Mycalesis visala Native
Nymphalidae Common sailor Neptis hylas Native
Nymphalidae Nigger Orsotriaena medus Native
Nymphalidae Common lascar Pantoporia hordonia Native
Nymphalidae Glassy tiger Parantica aglea Native
Nymphalidae Short banded sailer Phaedyma columella Native
Nymphalidae Spotted rustic Phalanta phalantha Native
Nymphalidae Anomalous Nawab Polyura agraria Native
Nymphalidae Common nawab Polyura athamas Native
Nymphalidae Blue tiger Tirumala limniace Native
Nymphalidae Dark Blue tiger Tirumala septentrionis Native
Nymphalidae Painted lady Vanessa cardui Cosmopolitan




Family Common Name Scientific Name Nativity
Nymphalidae Common three-ring Ypthima asterope Native
Riodinidae Plum Judy Abisara echerius Native
Riodinidae Dark Judy Abisara fylla Native
Riodinidae Punchinello Zemeros flegyas Native
Lycaenidae Common hedge blue Acytolepis puspa Native
Lycaenidae African babul blue Azanus jesous Native
Lycaenidae Bright babul blue Azanus ubaldus Native
Lycaenidae Indian babul blue Azanus uranus Native
Lycaenidae Angled Pierrot Caleta caleta Native
Lycaenidae Common Pierrot Castalius rosimon Native
Lycaenidae Forget-me-not Catochrysaps strabo Native
Lycaenidae Lime blue Chilades lajus Native
Lycaenidae Plains Cupid Chilades pandava Native
Lycaenidae Grass jewel Chilades trochylus Synonym of Freyeria trochilus
Lycaenidae Indian sunbeam Curetis thetis Native
Lycaenidae Common guava blue Virachola isocrates Native
Lycaenidae Gram blue Euchrysops cnejus Native
Lycaenidae Indian Cupid Everes lacturnus Native
Lycaenidae Grass Jewel Freyeria trochylus Native
Lycaenidae Metallic Cerulean Jamides alecto Native
Lycaenidae Dark Cerulean Jamides bochus Native
Lycaenidae Common Cerulean Jamides celeno Native
Lycaenidae Pea blue Lampides boeticus Native
Lycaenidae Zebra blue Leptotes plinius Native
Lycaenidae Yamfly Loxura atymnus Native
Lycaenidae Tailless lineblue Prosotas dubiosa Native
Lycaenidae Common Lineblue Prosotas nora Native
Lycaenidae Tiny Grass Blue Zizula hylax Native
Lycaenidae Pale grass blue Pseudozizeeria maha Native
Lycaenidae Indian Red Flash Rapala iarbus Native
Lycaenidae Slate Flash Rapala manea Native
Lycaenidae Monkey Puzzle Rathinda amor Native
Lycaenidae Apefly Spalgis epius Native
Lycaenidae Common Shot Silverline Spindasis ictis Native
Lycaenidae Common Silverline Cigaritis vulcanus Native
Lycaenidae Peacock Royal Tajuria cippus Native
Lycaenidae Plains Blue Royal Tajuria jehana Native
Lycaenidae Red Pierrot Talicada nyseus Native
Lycaenidae Striped Pierrot Tarucus nara Native
Lycaenidae Dark grass blue Zizeeria karsandra Native
Lycaenidae Lesser grass blue Zizina otis Native




- °
-
Family Common Name Scientific Name Nativity
Hesperiidae Bush hopper Ampittia dioscorides Native
Hesperiidae Tricolour pied flat (oladenia indrani Native £
Hesperiidae Giant redeye Gangara thyrsis Native
Hesperiidae Common banded awl Hasora chromus Native
Hesperiidae Chestnut Bob lambrix salsala Native
| Hesperiidae Common redeye Parnara bada Native
Hesperiidae African straight swift Parnara bada Native
Hesperiidae Beavan's swift Borbo bevani Native
Hesperiidae Indian grizzled skipper Spialia galba Native
Hesperiidae Indian palm bob Suastus gremius Native
Hesperiidae Suffused snow flat Tagiades gana silvia Native Al
Hesperiidae Pale palm dart Telicota colon Native i
5
Common Name Scientific Name Nativity -
Green Vine snake Ahaetulla oxyrhyncha Native
Buff striped keelback Amphiesma stolatum Native "
Banded racer Argyrogena fasciolata Native
Comon cat snake Boiga trigonata Native . 5
Indian egg-eating snake Boiga westermani Native
ol Common krait Bungarus caeruleus Native o =
Garden lizard Calotes versicolor Native - =
Indian Chameleon Chamaeleo zeylanicus Native ‘ - - "
Ornate flying snake Chrysopelea ornata Native Vs , .
2 Trinket snake Coelognathus helena Native -1 TN
Mugger Crocodylus palustris Native "
Russell's viper Daboia rusellii Native
Common bronzeback Dendrelaphis tristis Native
Vellore bridal snake Dryocalamus nympha Native
Saw-scaled viper Echis carinatus Native =
Indian sand boa Eryx johnii Native )
= Keeled Indian mabuya Eutropis carinata Native
#% Bronze grass skink Eutropis macularia Native
" Sharma's mabuya Eutropis nagarjunensis Native
5 Checkered keelback Fowlea piscator Native
Indian star tortoise Geochelone elegans Native
Russell's boa Gongylophis conicus Native
| Beaked worm snake Grypotyphlops acutus Native
B o | Brooke's house gecko Hemidactylus brookii
i e Yellow-belly gecko Hemidactylus flaviviridis Native
: mr-f Common house gecko Hemidactylus frenatus Native
i ;i | Gleadow's house gecko Hemidactylus gleadowi Native
: Hemidactylus giganteus Native
Hemidactylus leschenaultii Native
Hemidactylus reticulatus Native




s 1
oy 5 i .
Y .
v Common Name Scientific Name Nativity
. Treutler's gecko Hemidactylus treutleri Native B
Termite hill gecko Hemidactylus triedrus Native
Brahminy blind snake Indotyphlops braminus Native
Indian flapshell turtle Lissemys punctata Native
- Slender wolf snake Lycodon anamallensis Native
Indian wolf snake Lycodon aulicus Native
g Yellow-collared wolfsnake Lycodon flavicollis Native
Northern wolf snake Lycodon striatus Native
Indian black turtle Melanochelys trijuga Native
: 1 Indian cobra Naja naja Native
g Common kukri snake Oligodon arnensis Native
+| Pangshura tecta Pangshura tecta Native
.‘A Nagarjuna sagar racer Platyceps bholanathi Native
Blandford's Rock agama Psammophilus blandfordanus Native
'] Peninsular rock agama Psammophilus dorsalis Native
Stout sandsnake Psammophis longifrons Native
Indian rat snake Ptyas mucosa Native
‘, A Indian Rock Python Python molurus Native
Green Keelback Rhabdophis plumbicolor Native
Common dotted garden skink Riopa punctata Native
Dumeril's black-headed snake Sibynaphis subpunctatus Native
Fan-throated lizard Sitana spinaecephalus Native
#&| Bengal monitor Varanus bengalensis Native
| Red-eared slider Trachemys scripta elegans Introduced
[able 0 e T L £ = -
Common Name Scientific Name Nativity
Mola carplet Amblypharyngodon mola Native
Opsarius bendelisis Native
Indian carp Labeo catla Native
Elongate glassy perchlet Chanda nama Native
Dwarf snakehead Channa gachua Native
Bullseye snakehead Channa marulius Native
Spotted snakehead Channa punctata Native
Snakehead murrel Channa striata Native
> %va Silver hatchet chela Chela cachius Native
8 W wrigal arp Cirrhinus cirrhosus Native
. SN Mrigal Cirthinus mrigal Nati
¢ P gal carp irrhinus mrigala ative
! l{-“} 1+ Reba carp Cirrhinus reba Native
B li -';'!'-I,'f Walking catfish Clarias batrachus
*¢ | Afiican catfish (larias gariepinus Exotic
e 'i"‘- M Clari Nati
gy A agur arias magur ative
"}:_“-B:‘&\ﬁ 1 Grass carp (tenopharyngodon idella Exotic
e ::fJ | European carp Gyprinus carpio Exotic
Zebrafish Danio rerio Native
Filament barb Dawkinsia filamentosa Native
Giant danio Devario aequipinnatus Native
o IR : e
=2 e - ~
A7 /




Common Name Scientific Name Nativity

Malabar danio Devario malabaricus
Indian flying barb Esomus danrica Native
Green chromide Etroplus suratensis Native
Western mosquitofish Gambusia affinis Exotic
Sucker head Garra gotyla Native
Sucker fish Garra mullya Native
Tank goby Glossogobius giuris Native
Asian stinging catfish Heteropneustes fossilis Native
Congaturi halfbeak Hyporhamphus limbatus Native
Silver carp Hypaphthalmichthys molitrix Exotic
Big-head carp Hypophthalmichthys nobilis Exotic
Suckermouth catfish Hypostomus plecostomus Exotic
Hypselobarbus kolus Native
Minor carp Labeo boggut Native
Orangefin labeo Labeo calbasu Native
Fringed-lipped peninsula carp Labeo fimbriatus Native
Deccan Labeo Labeo potail Native
Rohu Labeo rohita Native
Guntea loach Lepidocephalichthys guntea Native
Indian spiny eel Macrognathus pancalus Native
Zig-zaq eel Mastacembelus arnatus Native
(Gangetic mystus Mystus cavasius Native
Striped dwarf catfish Mystus vittatus Native
Bronze featherback Notopterus synurus Native
i Butter catfish Ompok bimaculatus Native
a Mozambique tilapia Oreochromis mossambicus Exotic
s Giant gourami Osphronemus goramy Exotic

= e==" | Cotio Osteobrama cotio
Peninsular Osteobrama Osteobrama peninsularis Native
Godavari Osteobrama Osteobrama vigorsii Native
= -. Fﬁ Indian glassy fish Parambassis ranga Native
=__‘ = Y& j Guppy Poecilia reticulata Exotic
=3 Orange chromide Pseudetroplus maculatus Native
Scarlet-banded barb Puntius amphibius Native
Swamp barb Puntius chola Native
Rosy barb Pethia conchonius Native
Long-snouted barb Puntius dorsalis Native
i Olive barb Systomus sarana Native
" ‘:-_’ Pool barb Puntius sophore Native
Onespot barb Puntius terio
=== Ticto barh Pethia ticto Native
Black-line rashora Rasbora daniconius Native
Rasbora rasbora

8 Seluang fish

Native




Common Name Scientific Name Nativity
Large razorbelly minnow Salmostoma bacaila Native
Long-whiskered catfish Sperata aor Native
Sandkhol carp Thynnichthys sandkhol Native
Deccan mahseer Tor khudree Native
Helicopter catfish Wallago attu Native
Freshwater garfish Xenetodon cancila Native
=
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India’s vast axpanse has baan blassoed with an enarmeus bounty of nature, fascinating natural ecosystams,
magnificent wild Mora, and spectacular wild fauna. India's rich culture, radifons, fofkiors, and ethos have Immensely
nelped in the maintenance of the country’s béodivarsity. india ranks eighth amongst seventean magadiverse
countries, despite being the most populous and cne of the festest growing economies of the world. The country is
home to fow global bledhversity hotspots and we are Bking &l necessary measures (o protect, conserve and promaote
sustainable uee of our rich blodiversiy and alse share the benedit derived from the use of bological rasources by
putting In place the necassary administrative and legal framewark,

A number of pathbreaking |nitiatives have becn undertaken under the leadership of Hon'ble Prime Minister for
protection and sustainable use of blodiversity through the launch of Mission LIFE - Lifestyha for Emvironment - a glabal
mass movement simed at bringing about behavicural changes linked to environment friendly lifestyle, launch of
International Big Cat Alliance (IBCA), MISHTI (Mangrove initistive for Shoreline Habitat and Tangible incomes), to name
a few. Basldes, India has most recently undertaken new campalgn of planting trees through PlantdMother [Ek Ped Maa
k& Naam] campaign launched by Hon'ble Prima Minister on the occasion of World Environmaent Day an 5th June. The
target of planting 80 crore (BOD million) trees by Semembaer, 2024 has already been achieved and it is proposed to
piant 140 crore saplings (1400 milllon) by March, 2025,

India has been at the forefront of protection and consarvation of our rich biodiversity and | am delighted o prasant
Indiia's third -generation "National Bladiversity Strateqy and Action Plan (NBSAP)' which (s fully slignad with the
Kunming-Mentreal Global Blodiversity Framework (KM-GBF), The plan has been updated through a wider consuftative
process conductad across tha country involving 23 Central Ministries, seversl National and State-level organizations,
communities, and other stakeholders following a "Whaole-of Government® and a "Whole of society® approach. The
NESAP aptly summarizes the country’s efforts towards conservation of biodiversity, highighting achievements,
[dentitying gaps and threats, and describas sretegles and resuit-oriented action points to schieva the 23 National
targets sot up and adopied In accordance with the Global Blodiversity Targets. The NESAP Includes a monftoring
framework based on & wide amay of biodiversity indicators. The plan emphasis the adoption of a transformative
approach and focuses on ecosystem-based management approach, a bottam-up approach for planning,
Implementation, mainstreaming blodiversity, sectoral integration, and inter-agency’ cooparation. The plan also provides
an Insight into the current status of biodiversity across the country and trands thenein, existing policy and institutional
framework, blodiversity expanditure, and potentially possible Blodiversity finance solutlons. | am sure the proposed
strategies, aclion points, and specific interventions included in the NBSAP woulkd contribute meaningfully towands the
realization of conservation goals and achieving Mational Blodiversity Tarpets.

I woud fike to piace on record my deepest appreciation of the samest efforts mada by the senior officials of the
Mindstry of Ervironment, Forest and Climate Change (MoEFCC) and National Biodiversity Authority (NBA) in steering
the whaols process related to the updating of NBSAP. | also compliment the professional teams of the MoEFCC, NBA
and Unilted Nations Develapmant Programeme-india for thelr valuable contributions (n planning the implemantation of
various phases invalved in the updating of NBSAR, assisting in stakeholder consultations and such other activities.
This challenging task would not heva been possible without guidance, resource inputs, and data sharing by the
concerned Ministries, Departments and Organizations, and the Working Graup of NBSAP, | am thankful o all Agencies
as well gs Individuals for thelr untiring cantributions, | am swe that the concerned Central Ministrias and State
Govarnments would not only moblitze the desired finances but would also mdsnd mquird suppon for Hmedy
implementation of the planned interventions as envisaged by the NBSAP. | wish all success for the ownership and
Impiementation of the updated NBSAP by all the stakeholders which (s so very crucial for the protection, groweh and
conservation of our rich biodiversity.

e
30-09-2024 "%{9_/

(Bhupender Yadav)
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Humanity, today, is facing the challenges of environmental crists viz., change, poliution and bicdiversity loss. These
human-indiscad crises hava put all lite forms at anormous risk and threataned thair ives. Biological diversity, an
essantlal Ingredient for the haalthy planet, human wel-being, food security, cEmata change mitigation and adapiation,
and susiainable development, is diminizhing at an ungrecedenied rate, Indis, being a signatory to several intarmnational
Conventions and other multilateral environmental agreements, |s conscious about Bs global obligations, natlonal
aspirations, and local commigments and s adopling @ holistic approach in meeting thesa challenges. In the process,
India has created desired policy, legal and nstitutional framewarks, mobllized commaunities, adopted Innovative
approaches incorporating madern technologles, and developed the anabling emdronment. Howewer, these affarts
need strengthening.

| am pleased to note that the Mindstry of Environment, Forest and Climate Change (MoEFCC] and the National
Biodiversity Authority [NBA) have collectively updated India’s Mational Biodiversity Strategy and Action Plan (NBSAR)
aligned with tha Kunming-Montraal Global Bicdiversity Framework [KM-GBF). The updated NBSAP includes 23
National Targets which ane 1o be achieved by 2030, The NBSAP envisages taking urgent actions to halt and reverse
blodiversity loss, so that nature can ba put on 3 path of recovery for the benelit of people and planet by conserving
and sustainably using blodiversity and by ensuring the fair and equitable shering of benefits from the use of genatic
MBSOUNCES.

| compliment the efforts made by the officials of the MoEFCC, NBA and other concerned Ministries/Departments,
Inciuding the Warking Group of experts wha have contributed towsrds the updating of NBSAP. | would aleo fka to
appreciete the afforts of pollcymakers, declslon makers, professionels and communities that were Imechved in updating
the NBSAP for their valuable contributions. | am confident that all the stakeholders wouild join hands together for the
timely and effective implementation of the NESAP In the overall imterast of our environment and rich blodiversity,

l-fi A, Ll:x -

(Kirti Vardhen Singh)
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Blologleal Divarsity Is tha natural heritage of humanking and essantial for ensuring overall
sustainable developmant. India has a rich tradition of conserving blodiversity. Local communities
have coexisted peacefully with Nature for canturfes through a mutually beneficlal relationship.
However, Increased biotie pressune, overburdenad natural ecosystems and climata change have
adversely Impacted both natural and man-made ecosystemns, leading to & decline In blodiversity
and, a reduction in ecosystem services.

The UN Convention on Blological Diversity (UNCED) adopted the 'Kunméng-Montreal Global
Biodiversity Framewark (KMGEF)' in December, 2022 with a Mission 2030 and Vision 2050, The
Framework envisages that Partles would fix thelr own natlonal targets that are aligned with global
blodiversity targets; update their existing National Blodiversity Strategy and Actlon Plan {NESAP);
and adopt a ransformative approach S0 as 1o effectively contribute towards the global blodiversity
sgenda.

| am pleased to inform that India is one of the few countries that has successfully updated the
NESAP. The plan specifically elaborates on the priority needs relevant to community engagement,
strangthening of Blodiversity Managament Committees at the flald level, communication, public
awarenass, capacity development, technelogy Incerporation and resource mobilization,

The team comprising officials from the Minlstry of Environment, Forest and Climate Change and the
Nationel Biodiversity Authority has done commendable work in updating the NBSAP. | would also
[fka to complimant the membars of the Working Graup, subject matter spaclalists, and professionals
from differant Ministries and Agencles who have mada significant contributions through extensive
consultations, cofiation and analysls of Information and consensus buliding.

| am confident that all the stakeholders would collectively ensure the timefy and effective
Implemantation of the Mational Bipdiversity Strategy and Action Plan in India.

New Dalhi

September 30, 2024 E
(Lesna Mandan)
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The consarvation and sustainable use of biolegical resources is essential not only for our own wall-being but
alzo for combating ciimate change which [s a universal challenge and has to be faced both locally and globalhy.
Through the forum of United Nations Convention on Biclogical Diversity (UNCBD] international agencies,
national and sub-national govarnments, NGOz, and communities hava bean making collactive afforts to protect,
restore, and conserve ecosystems, specles, land reces, wild crop relatives and animal breeds for the benefit of
the presant and future ganerations. Recent global assessments have amply reveated declining trands In
blediversity. This Is a worrisome situation and calls for an urgent action to halt and reversa the process of
waakening of natural fabric vital for life on Planet Earth.

We have collectivaly worked to prepare the third-generation National Biodiversity Stretegy and Action Plan
keeping In view the emerging requirements at the global, national, state, and local levels. The updated NBSAP
envisages a paradigm shift from a top~down appioach to a bottoms-up approach and @ 'degrade-abandon=
migrate” practice to a ' restore-sustaln-protect’ model In nalural resourca managemant. Tha NBSAP ansuring
effactive stakeholder participation Inclusive of wamen, youth, marginaiized, and vulneratle sections of the
Soclety, decentralized rasponsibilities, devolved power and autharity, and interganerational equity in planning
and implementation. The NBSAP has a comprehensive biediversity monitoring framework developed through
an axtansive consultative process. Several ministries, departmants, crganizations, and agenclas will be
Involved in Its execution as the lead or supporting agencles.

| compliment the entire team from the MoEFCC, NBA, UNDP, and all the experts and stakeholders who have
dedicatedly and meticulously contributed towards updating the NBSAP in alignment with Kunming=Mantreal
Global Blodivarsity Framework (KMGEF). National Blodiversity Targets, which ane part of NBSAP have bean
prepared in accordance with national circumstances, priorities and capabiiities.

| ook forward to the mainstreaming of the NESAP in the programmes and policies of ail the stakeholders and is
implementation following the *Whole of Government” and "Whele of Soclety * approach as It s only then that
we can collectively work lowards implementing the NBSAP at the fleld level and achieve its targets
meaningfully by providing 8 blodiversity rich ecosysiem to the present and future generations,

O

(Tmneray Kumar)
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The blological diversity, or blodiversity, comprising diverse natural and manmade ecosystems and
associated innumerable enthralling plants, animals, and microorganisms seen around humanity
originated some 3.5 billion years ago through varied processes such as evolution, speciation,
migration, and extinction, and now they are all under encrmous Influence of human activitles.
Humanity has lately realized the importance of blodiversity for lts own existence and the intricate
refationships humankind has malntained with the natural environment.

Despite an increase in policies and actions to suppaort biodiversity, sclence-based evidence shows
that the drivers of blodiversity loss have increased and biodivarsity has declined batwean 2071 and
2020, The degradation of ecosystems and the decline of biodiversity exacerbate climate change and
threaten the natural processes that protect human heaith and pravide clean alr, water, and foed,

In Dacember 2022, Parties to the UN Convention on Biological Diversity adopted an ambiticus global
blodiversity framework seeking all nations to halt and reverse biodiversity loss to achieve a nature-
positive world by 2030, attain the UN Sustainable Development Goals, and realize the vision of iving in
harmony with nature by 2080. In India, the National Biodiversity Autharity (NBA), responsible for the
implementation of the Biological Diversity Act, 2002, and various programmes, protocols, and other
diractives of the CBD, was entrusted with the task of updating the Nationai Blodiversity Strategy and
Action Plan aligned with the framework.

As envisioned by the Convention, the NBA, under the guldance of the Working Group-NBSAF and
genlor officlals of the MoEFCC, and in collaboration with the UNDP and BCIL, has succeasfully
prepared the third generation NBSAP aligned with GBF through the engagement of stakeholders,
including concerned sectors, central ministries, speclalized organizations, state depariments,
impiementing and regulatory agencies, professionals; NGO, and CBOs. It gives me great satisfaction. |
visualize a prominent robe for the NBA as a facilitator of mainstreaming biodiversity concems across
sectors, aiming at convergence while making State Biodiversity Boards, UT Biodiversity Councils, and
the Biodiversity Management Committees (BMCs) effective in thelr expected functions as some of the
new pricrity ansas proposed In the plan period.

| sincerely commeand the efforts of all those who have contributed to the updating of the plan
especially Dr. J.Soundrapand], Project Officer, UNDP for his untiring efforts In completion of this task. |
look forward to resolute support from all concerned for the timely and effective Implemeantation of
result-orlented priority actions proposed for conservation,

Chennal, Datad: October 4, 2024 /@/

{C.Achalender Reddy)
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The updating of NESAP In the contaxt of a vast and megachverse country ks india,
that to0 os the third-generation plan sligned with the Giobal Blodiversity
Framawori, epecifically eseldng a holletic and conguitative spprosch invelving
meore then teee dozen central ministries end departmants, speclafized organizations,
utata sgenciss, protessionsly, non-govarnmentsl organi raticne, snd communities in
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participatod in the conawtstive proosss. Obviously, providing hess & complate st of
uli narmee i difficuit. We woukd ke to thank sveryons who wae invobves smd
cantributed al difarmnt stages of plan updating. Cartainty, tha following peopie
naed spocial mention for thair mporiant roles snd significant centributions,
including stewardehip, sdvics, guidsnce, valusble contributions, informsation
sharing, and sssistance uimmestaly helping in updating the plan.

MoEFCC: Shrl Bhupander Yadav, Hon'ble Unlon Minister; Shri Kirtl Vandhan Singh,
Hon'ble State Minister; Mrs. Leena mmwmmmm
Special Secretary: and Shri Raghu Kumar Kodall, Advisor (Blodiversity). We
grateful to all of them for Inspiration, encouragement, and much-desired mﬂﬂ
stages.

NBA: Spacial gratitude to Shri C, Achalender Reddy, IFS (Retd.), Chalrman, NBA for
plioting the Intricate process of planning required for updating NBSAP and country-
wide consultations, providing encourasgement and guidance, and sharing his wisdom
wmmmwmmhmmumﬂh
Subsidlery Body on Implementation {SBI) of CBD.

Working Group-NBSAP: Speclal thanks to Dr. V. Rajagopalan, IAS (Retd.) Chalrman
and Former Secretary, MoEFCC; Dr. Mohit Gera, IFS (Retd.), PCCF and HoFF, Vica
Chalr; Br. R, Shobha, IFS (Retd.), PCCF and HoFF; Smt. Vanl Prasad, |AS, Principal
Secretary, Telangana; Dr. Dhananjay Mohan, IFS, PCCF and HoFF; Shrl Vinod Yadav,
IFS [Retd.), PCCF; Shrl, LAnwardeen, IFS, APCCF, Chief Mission Director, Grean Tamil
Madu Mission; Dr. Ruchl Pant, Head, NRM and Blodiversity, UNDP; Dr. C.R. Babu,
Emeritus Professor, CEMDE, DU; Dr. Alka Rao, Advisor, F55A1; Dr. Nealima Jarath, DG,
Pushpa Gujral Sclenca City; Ms. Vishalsh Uppal, Director, WWF; Dr. Ravindra Singh,
Director, Indo-German Blodiversity Programme (IGBP), GIZ;. and Dr P Krishnan,
Director, Bay of Bengal Programme-Inter-Governmental Organisation, for steering the
whole process, vaiuable guidance, and advice st ail stages. We are aqually grateful to
all cthar mambars of the Waorking Group for their active participation In the
consultation process, valusble inputs, and guidance from tima to tima.

Biodiversity-Related Central Ministrias and Departments: Twenty-one ministries and
two departments wers imvolved. Special gratitude to the Hon'ble Union Minister,
Hon'pble State Minister, and Secretary of all those concerned ministries for their whole-
hearted support, designating focal points and nodal officers, and sharing information.
Special thanks to all focal peints and nodal officers for thelr active participation and
resolres Inputs all thraugh the Inter-ministerial consultations.

UNDP-Indla: The UNDP-India immensely helped the entine process through the Global
Biodiversity Framewark - Early Action Support (GBF-EAS) Project. Wi tharnk Ms.
isabeile Tschan, Deputy Residant Representative, UNDP-india and Dr. Ruchl Pant,
Head, NRM and Biodiversity, UNDP for the financial support, technical inputs and thelr
active participation in the national and regional consultations.




Supra-national and national/state-level organizations: A large number of
supra-national arganizations such as GIZ, IUCN, UNDP and WWF, speclailzed
national organizations dealing with the wider subject of blodiversity, particulariy
the MoEFCC, MoAFW, MoFAHD, MoS, MoJS, MoRD, Ma5T, MoHA, MoHUA,
ICAR, DST, CSIR, DBT, stc., wers represented during the natisnal, regional, and
inter- and intra-ministerial consultations, and officiais and professionals from
guch organizations provided valuabls insight and infarmation relavant to thair
secior or subject. Wa thank all of tham for their valuable contributions.

Resource Persons, Professionals, and Experts: Several resource parsons,
experns and other professionals were involved at different stages of planning
and consultetions. Prominent among them are Dr. Devandra Pandey, IFS (Retd.),
DG, F5i; Shri Hem Pande, IAS (Retd.) Ex. Secretary, Gol; Shri A.K. Goyal, IFS
{Retd.), Ex. Speclal Secretary Panchayat! Raj; Dr. KSRVS Challam, £S5 (Retd.);
Shri Vinod Kumar Yadav, PCCF IFS (Retd.); Dr. Vibha Ahuja, Chief Manager,
BCIL; Dr. Yashveer Bhatnagar, Country Director, IUCN-Indla, Dr. Justin Mohan,
IFS, APCCF; and Ms. Sana Shalkh, UNDP. They made significant contributions.
Editorfal comments provided by Prof. 5.K. Barik and Dr. Neelima Jeerath are
acknowledged.

State Governmants, Departments, and 588s: State departments and agancies
which are 'Life Owning’ and 'Life Supporting’, and other organizations
concaming biodiversity wane wall representad in all regional consultations, and
their representatives made state- and region-spacific recommendations and
guggestions for the NBSAP and provided valusble information. All
rapresantatives of SBBs and UTBCs also attended national and reglonal
consultations, and indeed, they facilitated region-specific consultations. Special
thanks to all the officials and professionals from these depariments and
agenclas who attended consultations and otharwise contributad.

NGOs, CBOs and BMCs: Representatives of several NGOs, CBOs, District
Autonomous Counclls, BMCs, Organlc Farmers attended national/ reglonal
Wﬂmmmmmmmw
thank all of tham.

m-nm MoEFCC, NBA, UNDP and BCIL were prominent pariners
in the GBF-EAS Project. The Core teams besed at these organizations
respansible for planning, organization of consultations, drafting of NBSAP, and
legistics made notable contributions. We are thankful to all of them for their

untiring help st all stages.

Ministry of Environment, Forest and Climote Chonge, Gol
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EXECUTIVE
SUMMARY

Biodiversity and Humanity

Biological diversity or Biodiversity comprising ecosystems, species, genes, and the ecological
complaxes of which they are part, are myriad craations of nature. The diversity of the acosystem
prowvides a like support system, an essential foundation for the maintenance of the environment, and
varled ecosystem sarvices vital for human wellbelng and a healthy planet. Diversity of specles as
preclous nature's bounty denotes "bullding blocks', cruclal for the smooth functianing of an ecosystem.
Genatic diversity ensures the evolutionary and adaptive potential of a species. Blodiversity Includes
diversity within specles, between specles, and In ecosystems and has been percelved as a vehlcle for
sustalnable development. Blodiversity, is the natural herltage for numankind which Is crucial for
adoressing emenglng global challenges ke food Insecurity, water crisls, climate change, Ivelihcods,
disasters, and sustainable development
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Interconnected Global Emergencies

Despite concerted efforts made by all nations for the conservation of biodiversity, this erucial ‘living
fabric' is weakening and is on decline worldwide at rates unparalieled in human history, All availabla
evidence Is explicht that the living planet Is belng pushed to ks boundaries and confronted with three
Interconnected emergencies, viz., blodiversity loss, climate change, poilution and public health, all
emanating from & common root cause, |.e., the widespread destruction of nature. Avallable evidence
also suggests a broken refationship batwean humans and nature. Five major threats to blodiversity
Identified Include: (I} land and sea change; (] poliution; (1) species overexploftation; (v} climate
change; and (v] invasive spocles and diseasos. There I8 an urgancy to treat these Interconnectod
emargencies, Mo o, all of humanity has a role to piay In buflding & natura-positive saclety that
safeguard the planet for the good haalth of svaryone.
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Kunming-Montreal Global Biodiversity Framework

Alarmed by astounding revelations made about global biodiversity, the UN Convention on Biological
Diversity (UNCBD) adopted the Kunming-Montreal Global Blodiversity Framework during the COP 16 haid
in December 2022, The Framework is built around a 'Theory of Change' thal recognizes an urgent policy
gction globally, regionally, and nationally to achieve susiainable development so that the drivers of
undesirable change that have exacerbated blodiversity loss will be reduced and/or reversed 5o as to
allow recovery of all ecosystems and to achieve the Cormvention's Vislon of ‘Living In Harmany with
Nalure' by 2050. The KM-GBF aims to catalyze, enable, and galvanize urgent and transformative action
by govemnments and subnational and local authorities, with the involvement of all of society, to halt and
revarsa blodiversity loss, achleve the outcomes It sets out In Its vislon, misslon, goals, and targets, and
theraby contribute to the three objectives of the CBD and to thosa of its protocols. The Framework s
aclion- and result-oriented and aims to guide and promote the revision, updating, development, and
implementation of policies, goals, targels, and national and state biediversity stralegies and action plans
by national and sub-national governments, as well as facilitate the monitoring and review of progress at
all levels in a transparent and responsible manner. The Framewaork promotes coherence,
complementarity, and cooperation between the CED and its Protocols, other biodiversity-related
cenventions, multiateral agreements, and international institutions, respecting their mandates, and
creates opporiunities for cooperation and partnerships among diverse actors to anhance Implemeantation
of the Framework. The COP Decision (15/8} considered that the Nationa! Biodiversity Strategy and Action
Plan (NBSAP) Is the main Instrument for implementing the Convention at the national level and seen as an

umbreila process for achieving all goals and action-oriented targets, while periodic Mational Reports i":' e
{NRs) are the main Instruments for monktering and reviewing the progress of implementation, The NBSAP o8 8%
needs 1o be revised or updated to align with the KM-GBF and its goals and targets as the main vehicle for %, .‘. -
impiementation of the Framewark, including Mational Biodiversity Targets communicated in a
standardized format by the COP at its sixteenth meeting. AT
UFCRE
Progress of India's NBSAP ,ggﬁ.:ﬁ'_
Conservation of blodiversity In the context of India Is not new. Much bafore the global recognition of AT
bicdiversity and CBD came into force, India's cultural ethos, nature-loving communities, and national and HEAE
subnational governments have immensely helped in the protection and conservation of nature’s reasure. |
Ingia framed the first NESAP as the Mational Policy and Macro-Level Strategy on Blodiversity in 1998, o
Indla Implemented the Glcbal Environment Facility (GEF) Project during 2000-2003, and It helped In the froiic
preparation of the NBSAP through a wider consultative process besides state, region, and theme-specific -::u

plans. This was followed by the preparation of the Mational Blodiversity Action Plan (NBAP} in 2008. In
2010, the world's countries adopted the Strategic Plan for Biological Diversity (201-2020): "Living In |
Harmony with Nature’, whereby member countries reaffirmed their commitment to undertake urgent A AL AP ‘%ﬁ

-
measures for the conservation of blodiversity and enhanced benefits to people. This necessitated India wﬁ*ﬁﬁé
adopting 12 National Bicdiversity Targets (NBTs) aligned with 20 Alchi Global Biodiversity Targets and BRI
thus preparing an Addendum 2014 to the NBAP 2008. Bicdiversity indicators were [dentified and are 016

being used for monitoring. India published an llustrative NRS, while NRS was submitted to the CBD
onling. In 2018, the country prepared 'An Overview: Implementation of India's National Biodiversity Action
Flan', All these sequantial documents offer vajuable insight on the country's biodiversity, particularty fts
gtatus, trends, policy and legal framework, governance mechanism, threats, strategles, conservation
initiatives, accomplishments, gaps, etc.

Implementation of NBSAP

The Ministry of Ervironment, Forest and Climate Change (MoEFCC), being the central nodal ministry at
the national level, provides desired support and coordinates with national, state, and international
agencies besides financial resources for conservation of biodiversity and dealing with interconnected
matters relatad to the environment, natural resource management, climate change, and sustainabile
development. Over the years, several national-level organizations (scientific, research, education, and
training institutes, statutory authorities, and regulatory bodies) under the control of MoEFCC have come
into existence, and they support the Ministry in the implementation of various conventions, policies, laws,
programmes, and schemes relevant to forest, wildlife, environment, and biodhversity.

In 2002, the Blological Diversity Act (BD Act) was enacted, recognizing Indla’s richness and unigueness
in biological diversity and traditional and contemporary knowledge systems. The BD Act acknowledges
ihe country’s commitment to implement the CBD's three main objectives pertaining to: [} conservation of
biological diversity; (i) sustainable use of its components; and (ill} fair and equitable sharing of the
banefits arising out of the use of biological resources. In order to achiave these three objectives, the Act
has provisioned a hierarchical three-tier system of implementation and governance at the national, state,
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and local levels through the establishment of the Mational Blogiversity Authority (NBA), State Biodiversity
Boards (S8Bs)f Unlon Territory Biodiversity Councils (UTBCs), and Blodiversity Management Committees
{BMCs), respectively. Presently, the NBA, 28 SBBs, 8 UTBCs, and 2,77,688 BMCs are in existence in the
country, and they all are helping In Implementing the BD Act. The State Forest Department(s) [SFDs),
being the custodians of public forest lands In States and UTs, are responsible for managing forests,
wildiife, protected areas, other natural ecosystems, and the environment at large through a hlerarchical,
competent cadre of professionals and field-level formations. Local communities, especially forest
dwellers living inside or In forest fringe areas traditionally dependent upon forest resources for
subsistence and livelihoods, have bean helping SFDs In different aspects of management of forests and
olher ecosystems, including prolection of forests, PAs, conlral of poaching, intelligence gathering,
conservation of wild species, habitat improvement works, control of forest fires, etc, Further, the
community's or autonomous tribal councll's owned forests, especially In the north-eastern reglon, are
being managed by the communities themseives. In addition to SFDs, state departmants of agriculture,
horticulture, livestock production, animal husbangry, and dairying help in the conservation and
development of domestic biodiversity (land races, crop varieties and animal breeds). The State
Depanment of Fisheries takes care of managing wikd fish diversity in inland waters and marine
ecosystems and promotes the development of aquaculture,

Besides the MoEFCC, the central government ensures that all relevant protocols of CBD (e.g., the
Magoya Protocol on Access and Benefit-sharing and the Cartagena Protocol on Biosalety) are effectively
implemented through various central ministries and state departments. Twenty-one central ministries and
two departments are directly and indiractly contributing towards tha conservation of blodiversity. ‘Life
Owning’, Life Supporting’, and other central ministries elther regulating or using biodiversity have been
mapped. Further, UN agencies, Inlernational organizations, NGOs, business houses, entrepreneurs, and
individuals, either directly or indirectly, also supplement conservation efforts effectively.

Updating India' s NBSAP

As envisioned by the CBD, particularly COP decislan {15/6), the first priority for the Governmant of India
was o update NESAP aligned with KM-GBF. This specifically required setting up of the National
Biodiversity Targets, formulate biodiversity strategy and result orienled actions, identify indicators,
establish biodiversity monhtoring system, adopt 'a whole-of-government and whole-of-society approach’
for implementation of NBSAR, and prepare a strategy for communication, capacity buldling and
development, and resource mobllization. All this was achieved through interministerial coordination,
engagement of stakeholders, and wider consultative process,

The MoEFCC had entrusted the task on updating NBSAP of national importance to NBA. The senior
officials, poficy and decision makers, and professionals of the Ministry provided stewardship, guidance,
direction, and support from time to time. The NBA has constituted a 21-member high-level Working
Group (WG) for providing advice, technical inputs in preparation, and reviewing draft NBSAP. The
Chalrman, NBA steered the entire exercise. The team of the NBA and UNDP ciosaly worked under tha
guidance of the MoEFCC towards updating NBSAP. The process of updating NBSAP involvad: (1) rapid
stocktaking and review of existing NBSAP and contextual analysis; (i) stakeholder analysis and
consultative process — national, Interministerial, and reglonalf state levels consultations; (i) stuation and
problem analysis; (W) collection of primary information from central ministries on ongoing schemes,
biodiversity expenditure, financial needs, and subsidy, and secondary Information on efforis made
towards conservation and new Initiatives; {v) setting National Biodiversity Targets, objective analysis,
formulation of strategies and result-orienled action plan, development of biodiversity monitoring
framework, [vi) preparation of draft NBSAP including policy alignment and coherence, adopling a whaole
of soclety approach, sectoral Imegration, mainstreaming, Implementation architecture, coondination,
schadule, monftaring, CHM, reporting, and sub-plans on capacity development, lechnology
incorporation, communication and awareness, biodiversity finance plan and resource mabilization; {vil)
review of draft NBSAP, and incorporation of feedback; and (vil) finalization and adoption of the NBSAP.

Structure of the NESAP

The updated NBSAP has a total of 7 organized chapters. The first 3 chapters are organized to provide
background and contextual analysls, situation analysis narrating the current status of Indla’s biodiversity,
conservation practices, policy and institutional framework, and problem analysis. The last four chapters
deal with national bicdiversity targets, and action points, capacity building and development, blodiversity
finance and resource mobllization and biodiversity monitoring framewark.
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India's Characteristics and Biogeographic Basis for Conservation

Indla's basic characteristics, such as location, varied physlography, climatic conditions, blogeography,
natural and human disturbances, a long history of management of natural resources, demography, and
socioeconomic conditions, are all decisive for the distribution and curment status of biodiversity. The
blegeographic basis sdopled as early as 1888 for conservalion planning and the astablishment of a
network of protected areas has immensely halped India in her efforts towards conservation,
maintenanca of the tag of a megadiverse country, represantation of four global blodiversity hotspots,
charismatic wild fiora and fauna, and anormous agroblodivarsity. All Blogaagraphic zones and blatic

provinces are equally important from the perspective of biodiversity.

Ecosystem Diversity

Indla‘s enormous diversity of termesirial and aquatic ecosystems, Including Inland waters and coastal
and maring ecosystems, has besn elaborated in Chapter 3. T provides & vaiuable insight into diversity,
distribution, status, and trends in these ecosystams. These acosystems offer 8 wide ranga of
ecosystam services vital for subsisience and lvelihoods, besides the malntenance of India's
emvironment, economy, and prospeity.

Species Diversity

The intricats web of iife on the living pianet i3 comprised of innumerabie interdapandent species
{plants, ankmals, end microorganisms), each ploying & unkque and Irreplaceabre role In the functioning
of ecosystems. india, being @ megadiverse country represented by four global biodlversity hotspots
harbors nearly 8% of the workd's known plant and animal species. The Botanical Survey of Indla and
Zoological Survey of India, mainly responsible Tor sysismatic studies on Tiora and Tauna ane
contributing the authentic insight on plant and animal diversity in the country, respectively have been
undertaking plant/ animal expiorations and feld surveys. india haroours 9.24% plant spacies of
globally known plant spacies. The latest estimate of plant diversity In India stands &t 55387 18¥3,
inciuding 22 108 anglosparme, 83 gymnosparmas, 1,319 ptaridophytes, 2 810 bryophytes, 3,044 Rchans
and Lichanlcalous fungi, 15,701 fungl, 8,035 algas, and 1,278 micrabes, virusas, and bactaria.
Anglosperms represents nearty 40% of the overall spacias of piants, fungl, and protists dascrioed from
india while pteridophytes shd bryophytes contribule 2.38% and 5.09% of the country's overall plant
species, rospoctively, Fungl represented 28.35% of Indla's plant diversity.

Owing to diversa natural end manmade scosystems across the country, Indla harbours 8 spectacular
diversity In tarrestrial and aguatic ecosystams. Altogether, 6,502 vartabrate specles represanting
B.E7% of tha globally known vertebrate apeches have been descrived from the cauntry so far, Amang
vartabrates, India harbours 3,532 species af fish, 450 amphibian species, 738 spacias of eptilas,
1,346 bird species, and 438 species of mammals, representing the world's fish, amphitblan, reptillan,
bird, and mammalian specles diversity to the extent of B.7135¢, 5.17%, 612%, 12.02%, end 6.58%,
respactivaly, Nearly 87,000 species of invertebrates and protozoans represant 33.84% of the Indla's
faunal diverelty, while vertebrates sccount for only 8.24% of the fuunal divarsity.




Area Based Conservation

The CBD has recognized protected areas (PAs) as the comerstone of conservation of blodiversity as they
help to maintain diverse ecosystems, key habltats, provide refugia, facilitate spaclas migration and
mavement, and allow evolutionary and ecological procassas across the landscape besides offer a wide
range of acosystem sarvices. Traditionally, India has practiced five blodivarsity governance modeals as a
continuum across a landscape. Two state-driven models, including PAs and managed forests {MFs),
have been highly effective in achieving conservation goals despite PAs and MFs located In 8 human
dominated landscapes face enormous challenges. Remaining three community-driven blodiversity
models, including autonomous community efforts, co-management, and decentralized governance
institutions, supplement conservation efforts to a great extent, especially In terms of proposed "Other
Effective Area Based Conservation Measures {OECMs). In view of the global biodiversity target 3,
communities need to be mobillized, encouraged, and supported so that they can identity and expand the
extent of OECMs and strengthen them.

Agrobiodiversity

Agrobiodiversity, as a sub-set of blodiversity, is vital for food and foed security. India is one of Vavilov's
centers of origin for crop plants and domestications. Besldes 15 agroclimatic zones ldentified across the
country, the Protection of Plant Varleties and Farmers' Rights Authority (PPVFRA) has identified 22
agrobiodiversity hotspots in India based on the number of species, crop varieties, wild relatives of
cultivated crop specles, soclsl relevance, anclentness of agriculture, number of species domasticated

f‘."“: and the uniqueness of the agroecosystem. About 168 species of crops Including 25 major and minar
t-“ l_' crops have boan domesticated and developed significant unigue diversity In the country. The National
'&r‘n: Bureau of Plant Genetic Research (NBPGR) has prioritized and shortlisted crop wild relatives of 171 native

crops belonging to 788 species, which include cereals, millets, pseudocereals, grain legumes, oilseeds,
KLY fibers, forages, fruits and nuts, vegetables, spices and condimants, ornamental plants, medicinal and
;L‘L"“:' aromatic, plantation crops, etc, The ICAR-NBPGR maka country-wida comprehensive effort and
BT explorations across to collect accessions comprising various agri-horticultural crops, wild relatives of
il cfops, and other economically Impoftant specles. As of December, 2022, NBPGR had altogether 4,683,130
Fer e 1] accessions. ICAR has characterized the livestock population of India in thelr natural home tracts and o

| far, registered and gazette notified altogether 205 animal breeds including 180 breeds of livestock (cattie
i BgTETT W 50, buffalo 18, goat 34, sheep 44, pig 10, horses/ ponies 7, donkey 3, camel 8, yak 1, dog 3, poultry 22),

Karenisg - For ex situ conservation, semen doges and somatic cells are being cryo preserved at the National Gene
vty Haple
I— The country has made concared efforts towards consarvation of the country's rich agrobiodiversity.,
| However, landraces, crop wild relatives, and indigenous animal breeds are threatened owing to cross
*,_njiislllﬂﬂﬁ;ﬂ-‘ breeding, policies favoring female progeny, and Inadequate incentives to farmers and herders.
" OF N Conservation of agroblodiversity and agricultural development in the country have been supported by a
SRR TY well-established network of ‘National Agriculture Research and Education System® backed up by a large
0B number of reputed specialized national level Institutions under the umbrella of ICAR, agricutture

unhversities, Krishl Vigyan Kendra's, and extension activities. Presently, ICAR has 113 research instiutes,
74 agricultural unhversities, 4 deamed-to-be-universities, 3 cantral universities and 731 Krishl Vigyan
Kendrag (IKVKs) spread across the country. These organizations heve notable contributions to conserve
agroblodiversity, and overall development in the agriculture sector. The MoAFW and MoRAHD are two
prominent central minfstries taking care of agriculture, animal husbandry, dairying, and fishary sectors.
On the lines of NEPGR, bureaus of genetic resources conserving germpilasm of domestic animais, fishes,
and agriculturally impertant insects and microorganisms also operate.

Conservation Approaches

Owver past several decades, India has adopted various approaches for consarvation. Definitely, in situ
conservation or area-based conservation basides landscape/ riverscape approach to conservation have
been effective in achleving various conservation goals. India has made a notable progress in the fields of
ex situ conservation, wildlife health, wildiife forensics, and ecotourism. However, consarvation of
wetlands, coastal and marine ecosystems, genetic diversity and biosafety, participatory approaches,
ecodevelopmant, communication, and public awaraness are some of the priority conservation arsas that
require urgent attention, augmenting, and strengthening.

Goals, National Biodiversity Targets and Strategies

As envisioned by the KM-GBF, setting up National Biediversity Targets aligned with 23 global biodiversity
targets was an impaortant and priority task. This was achisved through a country-wide consultative
process. India decided to frama 23 National Blodiversity Targets corresponding to each of tha global
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targets so as to contribute towards the four goals of the KM-GBF. Twenty-three National Blodiversity
Targets aim to address three broad themes adopted by the KM-GBF. These themes pertain to: (i)
reducing threats to blodiversity, including elght targets; (Il) meeting people’s needs through sustainable
use and benefii-gharing, with five targets; and (fii) tools and solutions for iImplementation and
mainstreaming, with ten targets. Detalls on each of the National Blodiversity Targets were warked out in
the prescribed format for submission to the CBD, Chapter 4 elaborates on each of the National
Biodiversity Targets, identifles Important domains relevant to conservation, and formulates appropriate
strategies. Six broad conservation domains weare identifiad in view of the amerging needs and various
considerations of the KM-GBF. These include: (I} Area-based conservation; (Il) Bullding ecosystem
resilience; (i) Recavery, rehabilitation, and conservation of threatened species; (iv) Conservation of
agroblodiversity; (v) Sustainable management and use of blodiversity; and (vi) Enabling conditions, tools,
and solutions for Implementation.

B rimreh Rt

Implementation Architecture

Irvchia has successfully updated the NESAP as envisloned by KM-GBF. However, the multifaceted NBSAP
requires an appropriate Implamentation architactura keeping in view the requiremeants of the multiscals,
multidiscipline, multisector and multistakeholder approaches. The chapter 4 elaborates on the vertical
and horizontal integrated architecturs, and highlights the need for adopting a hiersrchical govemance
mechanism prometing a paradigm shift towards the boltomn-up approach. Vital enabling conditions, tools
and solutions for conservation such as blodiversity research, monitoring, capacity development, CEPA,

ABS, resource mobllization, etc. have been elaborated. In past, India has made notable progress towards ‘ﬁq"';' ’e
varlous enabling conditions, wools and solutions. However, current efforts by concemed ministries and alt,s
their specialized scientific organizations need to be strengthened In view of the transformative changes .“n"f.
envisioned, e FLSy
Communication, Education and Public Awareness .3
The updated NBSAP highlights that effective communication with people Is crucial for conservation of M’:FJH:;T
blodiversity as they are using or influencing blodiversity and responsible for its current state, and HEEE AN
unabated decline. In past, India has made considerable efforts towards communication, education and ?-,:-T"-*ﬁ'
publlc awareness (CEPA). However, In view of the newer challengas and emerging needs, a revamped ' i“"
communication strategy is required. The thrust of updated NBSAP is on a whole-of-government and

whole-of-soclety approach Invalving government and non-government agencles, communities, and e
professionals. The Ghapter 5 identifles various target groups for CEPA, their specific needs, and the e
priority themes to be addressed. It also Identifles a wide range of communication tools and approaches. Bty
Capacity-bullding and development mua!wrue
In past five decades, varlous sectors involved in conservation of biodiversity have made huge ORI EN
investments towards capachy bullding of Individuals and professionals. In the process, these sectors BV
have creatad a number of reputed training Instiutions, developed Infrastructure, and designed course

curricula catering to the diverse needs of various target groups. Over the years, a variety of tools and 020

training delivery modes have been used. In view of the emerging needs and newer stakeholders, chapter
5 highlights that capacity development cannot be just addressad at the level of ‘individuals’, instead it
concurrently needs to be addressed al two other levels viz., ‘organizational devedopment’ and ‘enabling
environment”. Moreover, seversl new dimensions have been added. In addition, several neglected areas
and priority consarvation areas have been ldentified. Further, several new staleholders like SBBs, BMCs,
and other CBOs have been dentified. Obwiously, existing training instftutes and other organizations
invoived in capacity development would consider these aspects to revise/ update curricula accordingly.

Biodiversity Expenditure Review and Resource Mobilization

The Chapler & deals with two important key steps of Biodiversity Finance Initiative (BIOFIN) including
Biodiversity Expenditure Review (BER) (actual and projected aitributable expenditures), and Biodiversity
Finance Solutions. Study on BER inciuded review of ongoing programmes and schemes of 21 central
ministries and two departments. The average annual attributable biodiversity expenditure for the FY
20M7-2018 to 2021-2022 was estimated to tha tuna of INR 32,20713 Crore (322,071.30 million) at tha
Central Government level. This expenditure data provided the basis for projection of blodiversity
eftributable expenditure for the FY 2024-2025 1o FY 2020-2030 (six years) using forecast method.
Implementation of updated NBSAP up to FY 20208-2030 would require the estimated annual average
financlal requirement of INR 81,864.88 Crora (316,648.80 million) at the Central Government leval. This
ampty refiects that every year a substantial enhancad budget would be required over and above the
currant fund allocations. The Chapter suggests 8 broad manu of new and innovative finance solutions for
resource mobilization. Since, most ministries/ departments primarily usa public funds, urgent efforts at




all level would be required to create a mechanlsm for channelizing and accepting
financas from varied sources.

Biodiversity Monitoring Framework:

The Giobal Blodivarsity Framework iays 8 spacial amphasis on monitoring of
bladhvaraity and seeks that Parties would design and develop a comprahanshve
biadiversity manitering framework to ascertain the progress on each of the national
blodiversity targets. CBD provided an insight on 'global’, "headlina’ and ‘componant’
indicators besldes expected that Parties will develop 'national’ indicators in view of
thedr specific conditlons and requirements, CBD also seeks blennially National
Reports through Clearing House Mechanism (CHM) based on monitoring activities,
outputs, and trends. Varlous central ministrles concerning conservation of
biodiversity have been implementing differant programmes on monitoring.
Generaily, blodiversity monltoring Is complex, cumbersome, expensive, and time
consuming and Involves large manpower and a wide range of tocls and technigues.
The country wide consultative process Immensely helped In identification and
selection of monitoring indicators, and witimately development of @ monitoring
framework. The monktoring framework presented in the chapter 7 not anly identifies
potential indicators against sach NBTs but also identifies 'Lead’ and "Supporting’
agencies responsible for implementation and fixes periodicity of monitoring.
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INTRODUCTION

i
Background

Mational Biodlversity Strategies and Action Ptan (NESAP) serve as crucial framework for countries to
integrate biodiversity conservation into their development agendas. By aligning with the Convention on
Biolagical Diversity (CBD], these plans enable nations to focus on the sustainable use of blalogical
resources and ensure the fair and equitable sharing of benefits derived from them.

Every four years, countries are required to report their progress through National Reports (MRs), which
detsll advancements based on specific targets and Indicators tallored to their unique contexts and
priorities. This process not only tracks progress but also promotes accountablity and fostars
collaboration among stakeholdars at varlous levels, enhancing tha affectiveness of blodiversity
initiatives. Through NBSAPs, countries can better align thelr environmental, economic, and soclal
goats, ultimately contributing to global blodiversity conservation efforts,

Indla, recognized as one of the 77 megadiverse countries, harbors 7-8% of the waorld"s recorded
species within Just 2.4% of the global land area. The country became a party to CBD in 1884,
showceasing its commitment to biodiversity conssrvation. Following this, indla developed "India's
Mational Policy and Macro-level Strategy on Biodiversity® In 18988, which laid the groundwork for more
comprehansive biodiversity governance.

Tha enactmant of the Biological Diversity Act in 2002 and the accompanying Biological Diversity Rules
in 2004 further demonstrata Indla‘s dedication to presarving ks rich biological heritaga. Thase
Inftiatives, established within a decade of ratifying the CBD, reflect a proactive approach to integrating
blodiversity conslderations Into national polley, ensuring sustalnable use and equitable sharing of
bialogical resources. Through these measunes, India aims to balance ecological integrity with socio=
economic developmant, fostering a sustainable future for its diverss ecosystems.

in alignmant with the Conventlon on Blological Diversity (CBD) mandate, Indla formuiatad its National
Biodiversity Action Plan (NBAPR), which was approved in 2008 following a comprehensive inter-
ministerial process. This updated plan bullds upon the 1988 document fram the Minkstry of
Enwvironment and Farests (MoEF) and incorporates insights from a participatory project report
developad with various stakeholders, ensuring broad-based support and ralevanca,

In 2014, an addendum to the NBAP was Introduced, establishing 12 National Blodiversity Targets
{NETs] throwugh extensive consultations. These targets align with the Global Strategic Plan for
Biodiversity (2011-2020) and tha 20 Alchi Blodiversity Targets agread upon at the CBD's 107
Conference of the Partias {CoP 10).

indla has consistently submitted ts Mational Reports since 1898, detalling progress in biedhwersity
conservation efforts. Notably, In December 2018, India becama the first country to digitally upload its
Sixth National Report, showcasing its commitrment to transparency and modernizing reporting
practices. This proactive approach highlights India's dedication to biodiversity conservation and its
Integration Into national pallcles and frameworks.The prograss of NBSAPS In India Is deplicted In Fig 1.




Fg1a
Progress of
NBLAPY in
india
™
L™
] )
a A _8s
e | &g
CAF WA
Strataghc Man for ‘
Biodiversity 2011-2020
Mz
SEOATED
WAL
it BETINTRETY
" i
o P 2k 301
201 3252 |
&g
an 'E,E hm‘.“
T “"m“-‘l
ity
An Qveryiow: IPBER
implementation Plan for | Report on Global I
National Blodhveraity Azseesment of Doty A BN AR R
Action Pian and Ecosystam Services m[ﬁﬂmﬂ'ﬂ
e BECVIRENY
034

[nitiation of Consultative
Process on Updating
MOEAF alignod with

2024




The Kunming-Montreal Global Biodiversity Framework

Alarmed by astounding revelations made about the assessment of biodiversity in the Global Biodiversity
Outloak (GBOY, the UN Canvantian on Blalagical Diversity (UNCBD) adopted the Kunming-Montraal
Global Blodiversity Framework during the COP 15 heid In December, 2022, The Framework is built
around a 'Theory of Change' that recognizes urgent policy action is required globally, regicnally, and
nationally 1o achieve sustainable development so that the drivers of undesirable change that have
exacerbated blodiversity loss will be reduced andfor revarsed 3o as to allow recovery of all ecosystems
and to achieve the Convention's Vision of ‘Living in Harmony with Natura' by 2080,

The KM-GBF aims to catalyze, enable, and galvanize urgent and transformative action by governments
and subnational and local authorities, with the iInvolvement of &ll of society, to halt and reverse
biodivarsity loss, achleve the outcomes it sets out in its vislon, mission, goals, and targets, and thereby
contribute to the three objectives of the CBD and to those of its protocols. The Framewaork is action- and
result-orlented and aims to guide and premote the revislon, updating, development, and Implementation
of policies, goals, targets, and national and state biodivarsity strategles and action plans by national and
sub~national governments, as well as facilitate the monitoring and review of progress at all levels ina
mare transparent and responsible manner.

The Framewerk promotes coherence, complementarity, and cooperation between the CBD and its
Protocals, other blodiversity-related conventions, multiateral agreements, and International Institutions,
respecting their mandates, and creates opportunities for cooperation and partnerships amang diverse
actors to enhance implementation of the Framework. The CBD also took several iImportant decisions for
affective implemeantation of the Framework. The COP Declsion (15/6) considerad that the Mational
Blodiversity Strategy and Action Plan [NBSAP) I the main Instrument for implemanting the Convention at
the national level and seen as an umbrella process fior achieving all goals and action-orlented targets,
while pariodic Mational Reports (MRs) are the main instrument for monitoring and reviewing the progress
of implementation.

The Framewark is based on the Convention®s previous Strategic Plans and supports to achleve the
Sustainable Development Goals. The vision and mission of the framewark are

Mission-2030

To take urgent action to hatt snd
reverse blodiversity logs to put nature

Vision - 2050

A world of living In harmomy
with nature where "by 2050,

blodiversity Is valued, | ©n & path 10 recovery for the benefit of
consorved, nestored and wisely | people and planet by concarving and
used, maintaining ecosystem | wustainably using blodiversity and by

services, sustaining a healthy | ensuring the falr and equitabls sharing

of banafits from the use of genetic
resources, whila providing the
necessary meaans of implementation.

planet and deilvering benefis
sssentlal for all people.”

This new framework, speciles 4 global goals for 2050 (Fig 1.2) to be achleved through 23
Global Blediversity Targets to be achleved by 2030 (Table 1.1). It sets out an ambltious plan
to implement broad-based actions, in lina with the 2030 Agenda for Sustainable
Development, to ensure that, by 2050, the shared vision of living In harmony with nature is
futfilled,

[NTRODUCTION



ECosystams Are Conserved. Human
Included Extinctions Are Hatted And
Genetic Diversity is Malntained

Human Induced extinclion of known threatened
species s helted, and, by 2050, the extinclion rate
and risk of all species ane reduced tenfold and the
abundance of native wild spacias |s Incraased to

fianefits from the use of pentic
fesource are shared and
substantially increasad

Thie manetary and non-monatary benefits from
the utiization of genetic resources and digial

sequence information on genetic resources, and
of traditlonal lnowledge associatad with genetic

wn B

Bindivercity is Sustainhly Usad Ana RS
Centiufions To Paonie Ars Manlained
Ennanced And Restorad

Blodhversity ks sustainably used and managed
and nature’s contributions 1o people, Including
ecosystem functions and services, are valued,
maintainad and anhancad, with those
curmently In decline bedng restoned, supporting
the achievemnent of sustainable development
for the benefit of present and future
generations by 2050.

e D

Bodiversity finance §ap Is closed ensuring
adequate ennanced means of
Impiamentalion (funds, capacity Lechnical
and scientific copperation] are available

Adequate means of Implementation, Including
financial resources, capaciy-tullding, technical
and scientific cooperation, and access to and
transfer of technology o fully implement the:
Kunming-konireal Global Biodiversity Framewark
are secuned and equitably sccessible to all Partles,
especially developing country Parties, In pariicular
tha least deveiopad countries and small island
developing States, as well a5 countries with
economies in transhion, progressively closing the
blodiversity finance gap of 700 billlon per yaar,
and aligning financial flows with the Kunming-
Maontreal Global Biodiversity Framework and the
2050 Vision for biodiversity.
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T
Ratlonale for updating NBSAP and relevance of KM-GBF Goals to India

The urgent need o address Issues and challenges relating to blodiversity conservation and its
sustainable use is well recognized both at global and national levals. In response to the nead to
accelerate action in indla to conserve, protect and enhance global blological resources, malintain
Imegrity, resfliance, and connectivity of ecosystems, and halt/reduce anthropogenic Impact on
species, the NBSAP needs to be revisited. In addition, a5 a party to the CBD, Indla's NBSAP needs 1o
be revised or updated to align it with the KM-GBF geals and targets. Since KM-GBF has been adopted
as the main vehicle for iImplementation of the Biodiversity Framework, the Natlonal Biodiversity Targets
along with the global targets need to be communicated In 8 standardized format, which will be
presented during the COP at its sbiteenth mesting.

Accelerating action for realization of the 4 Goals and 23 Targets under KM-GBF |s required to address
tha key drivers of blodiversity logss, promote the conservation agenda, and achieve giobal targets and
SDGs by 2030, to safeguard and sustainably usa the country’s rich blodiversity. Bullding on axisting
policies, legal framework and previous Strategic Plans, the Framework provides opportunities 1o
include citizen led inltiatives, adopt a landscape approach to restore ecosystams, hatt/raduce human
induced species loss, promote sustainable use of biodiversity and equitable sharing of its benefits, and
address blodiversity finance gap by Identifying sources for resource mobiization. The Framework also
provides an opportunity to identify country relevant indicators and their effective monftoring and
evaluation.

The framework promotes coherence, complementarity and cooperation between the CBD and other
biodiversity relsted conventions, muitilsteral agresments and Intemnaticnal institutions. The framework
also acknowledges the need for recognizing gender equality, women's empowerment, gender-
regponsive approaches and engagement of youth while ensuring the full and effective participation of
lecal communities in the implementation of this framework.

The impartant considerations for

ecosystems and genetic dversity translating the provisions of the KM-GBF
thmﬂq:w in the field ane summarised In Fig 1.3.

covering afl thres elements of biodiversity Fig1l
diversity), with focus on: (i} connectivity, o the
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Goal C: lays emphasls on the monetery and
non-maonetary banefits from the utfiizetion
of genetic resources, digital sequence
Information and associsted traditional
knowladge end strengthening of the ABS
systam by bullding capachies of 5B8s,
BMCs and all stake holders.

transter of technology, and bridging the
finance gap to Implament tha NESAR,
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PROGESS OF
UPDATING NBSAP

Iimtreduction

To update Its NBSAP, India followed 'a whole of government and whole of soclety
approach' conforming to Article 6 of the Convention an Biclogical Diversity, and aligned
the National Biodiversity Targets with KM-GBF global targets for submission to the 16th
mesting of COP In Octobar 2024. The procass adopled s deplcited In Flg 2.1.
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Highly Participatory Process

To prepare an *Updatad NESAP®, the Natlonal
Biodiversity Authority [NBA), under the aegis of
the Ministry of Enviranment, Forest and Climate
Change, had &t up a High-Level Working Group
(WG) comprising Independent experts and
representatives from various Ministries, State
Blodiversity Boards and public institutions. A
series of National, Reglonal, Inter and Intra -
Ministerial Consultations wene held with technical
and financial support from the United Nations
Development Programme and the Global
Environmant Facility. Suggestions on SMART
Indicators and the Action Points were obtained
during thesa consultations. Representatives from
24 Cantral Ministries and their associated
Institutions, 15 Institutions under the Minkstry of
Environment, Forest and Climate Change,
International Conservation Organizations, subject
matter specialists, Corporatas, (ndustry, Stata

governments, local level Institutions, NGOs, Youth
and women groups and civil society members
from all the 28 States and B Union Territories of
India participated,

The Nathonal Biodiversity Targets, indicators,
monitoring framework and data sources wene
consolidated by the Working Group ensuring that
majority of indicators are quantifiable. Finally, the
MoEFCC along with a small team of experts from
NBA and UNDP, streamiined the indicators,
prioritized actions and finafized the NBSAP
considering the national circumstances and
prioritias. In addition, the expart group also
incorporated the inputs/suggestions received from
various line Minigtries/Depariments &8 8 responss
to the draft version of the “Updated NBSAP~,
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2.3
Adopting the National Biodiversity
Targets in alignment with the KM-GBF Targets

A conscicus and concerted decision was taken to align the National Biodiversity Targets to tha 23
Kunming- Mantreal Global Biodiversity Targets (Table 2.1).

Kunming-Montreal Global Blodiversity Framework Targets
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(2.4
Development of Action Points for Updated NBSAP

Indla In response to the country’s National Envirenment Pelicy, 2008 had prepared the National
Blodiversity Action Plan (NBAP) through a comprehensive Inter-ministerial consultative process. The
Government of India spproved the NBAP In November, 2008 that included 11 objectives and 175 action
points, Although, the NBAP 2008 was prepared prior to the adoption of the CBD's Strategic Plan for
Blodivarsity (SP] 2011-2020 and lts 20 Aichi Blodivarsity Targets [ABTs), the NBAP 2008 was broadly
aligned with the 5 Strategic Goals and the 20 ABTs of SP.

The CBD urged Parties 1o develop National Blodiversity Targets, using 5P and its targets as a flexible
framework, in accordance with national priorities and capacities. Parties are also required to review, and
as appropriate update and revise their NBSAPS or equivalent Instruments with the 5P, by integrating the
Mational Biodiversity Targets (NBTs) into the NBSAPE, and repart to COP 12. Though, india had prepared
its second generation of NBAP in 2008, it was decided that the NBAP need not be compietely overhauled
of revised, but an exercise be undertaken of updating the NBAP by developing NBTs keeping in view the
ABTs as a framework.




Accordingly, In pursuance to the decision of CBD, India had developed and adopted 12 NBTs using the
5P as tha broad framework, aligned 175 action points to thesa 12 NBTs, and continued to pursus tham
1l dete. Although, these action points were framed and sdopted more than 15 years ago, most of them
are still relevant. In view of this, an effort was made 1o assort these existing 175 action points 1o newly
drafted 23 NBTs sligned with KM-GEF. However, at least four NBTs (11, 12, 18 and 23) remainad
unreprasanted by even a single existing action point. Also, several NBTs had inadequate action points
In view of the wider scope of NBTs aligned with KM-GBF, thair multiple components, elements, and
themes.

Thus, an attempt was made by the expert team of NBA and UNDP to ist some potential supplemental

action points against each NET. Target-wise existing and proposed supplemental action polnis were
shared with varied stakeholders during the national, regional, and inter/ intra- ministerlal consultative

process o seek thelr feedback and valuable resource inputs so that the action points for each 23 NBTs LM
can be finalized in due course. ‘q.‘%:l‘;‘
The wider consultative process at different levels providad valuable inputs and comments on the i'l*' :4
existing and proposed action points. Based on the feedback, action paints relevant to 23 NBTs were 4 -
firmed up In consultation and as per advice of the working group and prasented in Tabla 2.2. The third et
generation NBSAP aligned with KM-GBF Includes a total of 183 action points against 23 NBTs. These FILE]
result-orlented action points firmed up through the extensive consultative process are now a part of .y
broader biodiversity monitoring framewark Indicating each of the 23 NBTs, cormesponding indicators, FRUEN A
and responsible Lead/ Supporting Agencles for axecution of monitoring framework. Firmed up action ’F-E%ﬂ

points will be implemented by relevant seclors across national and sub-national governments, local |
bodies, and other stakeholders [ agencies by 2030, This colliective effort alms to operationalize
transformative approaches necassary 1o achiava the ambitious targets set forth.
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Reduce Threats to Blodiversity

satianal Blednaruity Targets

Blodiveruivy Ficiinhm intagrabed land | sea vas plasing: Enauns that all sress are under
particlpatory integrated blodiversity- Inclusive spatial planning and effective managemant
processes sddreseing land snd ses use change, to bring the loes of sress of high

biodiversity importance, including ecosystems of high ecological integrity, close to zem by
2030, while respecting the rights of Local Communities (LCs).

Eovayetenas reatoritiorn: Ensure that by 2030, at least the pricritized 30 per cont areas of
degraded terrestrial, Inkand water, and marine and coastsl ecosyslams are under effective
restoration, In order to enhance blodiverskty and ecosystem functions and services,
ecological Integrity and connectivity.

Carmarvm Blaatunrslty In land, weter and sen: Ensune and enable that by 2030, at least 30
per cant of tamestrial, inland waters, and coastal and marine areas, aspecially areas of
Importance of biodhersiy, ecosystem functions and services, ans effactively consaned
through ecologically represantative, well-connected protected areas and Other Effective
Area-based Consarvation Measures (QECMs). Also, Imtegrate tribal areas wheraver
applicable into wider landscapes/ seascapes and ensure that sustainable use s legal and
conalstant with consarvation cutcomes while respacting the rights of Local Communities
{LCs), including their traditional territories.

Mansgs specles sl genetie divwr ety Ensure uigent managemant sctions 1o hall human-
Induced extinciion of known threatensd species, a5 wall as recovery and conservation, Alsa,
maintaln snd restors the genetlc diversity within and between populations of native wild and
domesticated species to maintain thelr adaptive potential through in situ and ex sy

consarvation and sustainable managemant practices and effectively manage human-wiidiife
Interactions.

Guwtalnaple harvest, wade, e use of wikd species: Ensur that the ues, harvesting, and
trade of wild species are sustainable, safe, and legal, preventing overexploiation,
sCosystems,

Mansge rrvesive slien species: Ellminate, minimize, reduce and or mitigate the impact of
prioritized invasive akien species on biodiversity and ecosystem services by [dentifying and
managing pathways for tha introduction of slien species and eradicating or controliing
invasive alian species, aspecially In priority sites, such as [slands.

Boduce pelution reke and negetlve Impect Reduce pollution risks and the negative Impact
of pollution from all sources by 2030 to levels that are not harmiul to blodiversity and
ecosystem functions and services, considering cumulative effects by [a) reducing excess
nutrients (ost to the snvironment including through mone efficlent nuirient cysiing and uss;
(b} reduging the overall risk from pesticides and highly hazardous chemicals by at lsast half,
Inchuding through integrated past managamant, based on sciance, taking into account food
security and ivellhaods; and (o) preventing, reducing, and working towards sliminating

Wislmize tp bmpact of eilmate change. Minfmize the Impect of climate change end ocean
acidification on blodiversity and increase Rts resilence through mitigation, adaptation, and
disaster risk reduction actions through nature-based solutions and/ or ecosystem-based
spproaches. Minimize negative impacts and foster positive impacts of climate action on
blodiversity.




Meeting people’s needs through
sustainable use and benefit-sharing

Mumbser

Natiannl Stodiversity Targets

Suntainable ues of wid specios for muliiple benefite: Ensure that the sustainabla
managemant and usa of wild species as par National laws, tharaby providing social,
econamic and envircnmental banefis for people, especially those in vulnerabe situations
and dependent on blodiversity.

Sustainable management of agricultire, animal husbandry, fisheries, squaculture and
formet pross: Ensure areas under agriculture, animal husbandry, fisheries, aquacufiure,
forests, grassiands, inland waters, end coasta| and marine ecosystems are managed
sustainably 50 as fo contribute towards food security, commaunity resilience, restoration of
blodivarsity, long-term efficlency, and productivity for enhanced ecosystem services.

Enhance and maimtsin ecorystem ssnvices ond regulais air and wator guainy, hazards
ot gatreme svents: Restore, maintain and anhance nature’s contributions to people,
Iincluding ecosystem services, such as the regulation of air, water and climale, soll heaith,
polEnation and reduction of disease risk, as well as prevention and protection from hazards
and disasters, through nature-basad solutions and/ or ecosystem-based approaches for
the benafit of all people and nature,

Enfance green and biue spaces for [emased access and human vweli-Deing:
Significantly increase the anea, quality, and connactivity of gresn and biue spaces in urban
wreas for enhanced sccess and sustainable use.

v 9 9

Accenu and Bunefit Sharing: Take effective legal, policy, administrative and capacity-
bulkding maasures at all levels 1o ensure and Increass the fair and equitable sharing of
banefits that arise from the utilisation of blological resources/ ganatic resources and
digial sequence Informaton as wall as raditional knowledge assoclated with blologicall
genatic resources, and faciitating appropriate access and benefit-sharing instruments.




Tools and solutions for implementation and mainstreaming

Mumiber Hatioral Slodiveruty Targets
Ml mstreaming Bodiverslty: Ensuna tha full Integration of
PﬁT biodiversity and its multiple values into policies, regulations,

planning, budgeting and development processes,

Susiainable production, aupply chaine end disciosure of riske: Take legal, sdministrative or
policy measures 1 encourage and enable businesses, particularty large and transnational
campanies and financial Institutions ta regularly monitor, ssess and disclose risks,
dependencies and impacts reiated to biodiversity.

Promete sustainable consumation choloes: Ensure that peopls are encouraged and
enabled 1o make cholces for sustainable consumption to reduce the footpring of
unsustainable consumption In an equitable manner.

Strengthan blosafety mgulatery capacty: Strangthen capacity for Implementation of
bicsafety measuras

Repurpese datrimantal Incentives for Blodiversity: identily and repurpose incantives,
Inciuding subsidies detrimantal to blodiversity, and scale up posithve incentives for the
conservation and sustainable use of blodiversity progressively.

Resource mobliizstion: Ensure the fiow of edequate financial resources from all sources,
Including public, private, international, and other Innovative financlal mechanksms, to
Implement the NBSAR, SBSAPs, and LESAPS.

Capaciy-bulding and develapment, technical and scisntific cosparation: STengthen
capacity development, acoess to and transfer of technolegy, and promote access and
development of iInnovaticns, technical and sclentific cooperation, through South- South,
North-South and Triangular Cooperation.

Comarundoation, Awareness, and Knowledge Manegement: Ensune et the beat
information and knowiedge from science, research, and evidence-based sources are
accessible to decislon-makers, practitioners, end the public o guide effective and equiteble

governance and Integrated and participatory management, and strengthen communication,
education, swareness-relsing, research, monitoring, and knowledge management relevant to
the conservation of biodiversity.

RE

Bguitatibe and effective participation in dechulon-maeking: Ensuns the full, equitabla,
Inclusive, effective and gender-responsive repiesentation and participaton in planning,
decision-making, management, and sccess o justice and information redated (o blogiversity
by youth, ethnic groups, and local communities.

§

VYO 99999
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Sendor oqualiity tn dechilon- maldng snd Implementation: Ensure gender equality in the
Implementstion of the NBSAP, SBSAPs and LBSAPs through a gender-responsive approach,
where &ll women and girls have equal cpportunity and capecity in decislon-making relsted
to biodiversity.
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INDIAS BIODIVERSITY:
ACHIEVEMENTS,
THREATS AND GHALLENGES

3.1

Introeduction

India is one of the 17 mega-diverse countries, distingulshed by its wide range of
geomorphic features and landforms. The country exhibits extreme variations in
alttudinal gradients and climatic conditions, which contribute to Rs rich biodhwersity.
Furtharmaore, the presence of diverse athnic groups with 2 strong tradition of nature
and blodiversity conservation plays & vital role in preserving India’s ecological
haritage. This unique combination of geographic and cuftural divarsity underscoras
india’s significance in giobal biodiversity efforts.The strategic location of India at the
caonfluence of three blogeographic reaims has comtributed to this high blodiversity at
all the three levels L.e., genetic, species and ecosystem diversity. Four of the world's
36 blodiversity hotspots viz., the Himalayas, Western Ghats, Indo-Burma area
(Northeast india and Andaman |slands), and Sundaland (Nicobar Isiands) are located
In Indiz, emphasizing the country's responsibility to conserve its biodiversity with
due emphasis on endemics.

India with fand elevation ranging from =2 m to +8588 m asl, is bound by Himatayan
Ranges in the north running from west to east covered by glaciers /snow at high
elevations, and dense forest vegetation at low and mid- elevation zones. Other than
the Himalayas, the prominent hill ranges are: Western Ghats, Northeastermn hills,
Aravalll, Vindhyas, Satpura, and Eastern Ghats. A substantial portion of India's
geographical area is either flat or below 100 m elevation, especially in the massive
Gangetic Plains, coastal negion, and archipelagos. The Andaman and Nicobar lslands
in the Bay of Bengal consist of about 572 Islands/islets. The Lakshadweaep and
Minicoy Islands located In the Arabian sea are scattered and built of coral deposits.
The nation’s climate is strongly influenced by the Himalayas and the Great Indian
(Ther) Desert. India Is @ tropical monsoon country. Although, country’s average
rainfall iz 125 cm, western (Rajesthan) and nartharn most (Ladakh) ragions recalve
scanty ralnfadl (>20cm). Mawsynram, a town in Meghalaya State is the wettest place
on Earth, with an average annusal rainfall of 11,872 mm. Wide attitudinal variation
along with the above mentioned habitat and climatic diversities across the country
greatly Influenced its blodiversity, The Bay of Bengal, Indlan Ccean and the Arabilan
sea bound India in east, south, and west respectively. Besides the marine
ecosystems, large river systems such as Indus, Ganga, Brahmaputra, Narmada,
Mahanadi, Godavari, Krishna, and Kaveri, and numerous lakes and other wetlands
provide habltats to diverse aquatic blodiversity,
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Blogeographic Regions

Based on the climatic conditions, gsographic location, vegetation history, and the constituent plant and
animal species, India has bean divided into 10 bic-gecgraphic zones, Further, biogeographic zones are
divided into three subordinate levels viz.,

L L L]
Tha Biotlo Tha Land Tha Biome
Province Ragion an ecological
@ secondary a tertiary unit unit
unit within a wilhin a
Zone province

Among these biogeographic zones, 8-Deccan peninsula has 42% of the geographical area (GA),

followed by 4-Semi-arid biogecgraphic zone covering 16.6% country's GA. The third largest
biogeographic zona is 7-Gangetic plains, covering 10.8% of the GA. The 1-Trans himataya and

3-indian desart biogeographic zones representing cold desart and hot desert cover 5.8 and 6.5% of ¥

the BA, respectively. (Fig 3.1 and Table 3.1) At ey
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Teble 11 Eogecgreoic Zones and Fot's Provinces of nda

5r.Mo. Blogeopraphic Zone Blotic Provinces P Coent of

india's GA
1 Trans-Himalayas 1A; Lagakh 33
18: Tibetan Plateau 2.2
1C: Trans - Himalaya Sikddim <01
2. Himalayas 2A: Himalaya - North West Himalaya 21
2B: Himalaya - West Himalaya 18
2C: Himalays - Cantral Himalaya 0.2
20: Himalaya - East Himalaya 25
] Indian Desert 3A: Desert - Thar 5.4
38: Desert - Katchchh 1
4, Semi-Arid 4A: Semi-Arid - Punjab Plains a7
4B: Semi-Arid - Gujarat, Rajputana 12.0
5. Western Ghats 5A: Weastarn Ghats - Malabar Plains 20
e’ % 5B: Western Ghats - Western Ghats Mountains 20
,p..? &.‘-‘ 8. Deccan Peninsula 6A: Deccan Peninsular - Central Highlands 73
s St £8: Deccan Peninsular - Chotta Nagpur 54
8C: Deccan Peninsular - Eastemn Highlands 83
5}% BD: Daccan Peninsular - Cantral Plateau 125
R BE: Deccan Peninsular - Decean South 10.4
i 7 The Gangetic Plalns 7A: Gangetic Plain - Upper Gangetic Plains 8.3
Fob T 78: Gangetic Plain - Lower Gangetic Plains 45
' 8 Comw 8A: Coasts - West Coast 08

1 igTe—

o BB: Coasts - Fast Coast 19
. 8C: Coasts - Lakshadwaap <01
""'"'I ' 5. North-East India 8A: North-East - Brahmaputra Valley 20
oo 8B: North-East — North East Hills 22
et 0,  lslands 10A: Istands— Andamans 0.2
WIS 108: Islands— Nicobar o
049 Total 100




3.3,

Ecosystem Diversity

Ecosystemn diversity represents the variety of ecosystems in the country thet includes both natural as
well as man-made ecosystems in ternestrial and aguatic environment. The terrestrial ecosystem diversity
Includes forests, graselands, scrublands, desert, and swamps. Similarly, aguatic ecosystem diversity
encompasses marine scosystems, river acosystemes, lake ecosystams, swamps, and astuaries.

Forest Ecosymtams

Champion and Seth (1968) classified diverse forests of indla across different blogeographic zones Into &
Major Groups, 18 Forest Type Groups, and 221 Sub-group types. Each of these forest types s home o
wide array of wild plant and animal species, and microbes. The total area under different forest types
(F51, 2021) s 713,780 km®, and Tropical Dry Deciduous Forests cover the maximum geographical ares
{Fig 3.2 and Table 3.2}, Country's forest cover showed a progressive increase betwean 2001 and 2021
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Taisls 1.2, Fowen of Foresr Types m ince Arsa [Km™
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TOF
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x Tropical Semi-Evergreen Forests BI85 a7 8520 28967 30678
3 Tropical Maoist Deciduous Forosts 13,805 L] 24788  B5377 41,832
4, Littoral and Swamp Foresis 5478 ird 1,558 1,653 2,267
E Traplcal Bry Declduous Fonests 2 p0547 303 23834 125840 1\M0Ma
B Trapleal Thom Fotests 13,250 18 165 a5sa7 8,508
7 Tropiesl Dry Evergreen Forests B35 01 133 420 282
B Subtropical Browdlasved Hill Fonests nms 4.3 7,288 13858 9868
& Subtropical Pina Forests 17801 25 1787 aar7 6837
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n Montane Wt Temperate Forests 20185 28 8,599 8,423 283
1. Himaigyan Moist Temperate Forests 8,72 4 8,807 13,534 8,508
i} Himaiayan Dry Temperite Forests 4,255 08 1227 1881 1347
14, Sub-Alpine Forests 12,672 1.8 2,785 6,662 4,225
5 Wedat Alpine Serub g52 o1 7 27 297
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Grasgland Econywtems

Eleven categories of different grasslands
covering an area of 81,933 km® exist in
Indla. These grasskands range from
coastal swampy grassland to moist
alpine pasture grassland (Fig 3.4).
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Desert Ecosystoma

Intand, Coaslal and
Marine Water Ecosystams

»= 2.25 ha) covering Inland and
coastal wetands (natural and
manmada) axist In India with an
estimated area of 1,509,800 km’
In 2017-2018. Of these, inland
watlands coverad 74.1% area
while coastal wetlands
representad 25.9% (Fig 3.5 and
Fig 3.6).

|
i
Coastal water ecosystems !
include oceans, seas and saline

I
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Atleast 2,31105 wetlands (area
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Fig 28, Wetiarsd map of ia

According to the Ramsar Convention (1877),
wellands are areas of marsh, fen, peatiand or
water, whether natural or artificial, parmanent or
tempaorary, with water that is static or flowing,
fresh, brackish or salt, including areas of marine
water the depth of which at low tide doas not
exceed 6 m (Fig 3.6).

Indla’s coastal and marine ecosystems
encompass 8,118 km long coastline slong
peninsular india and islands, vast Exclusive
Econamic Zone (EEZ) covering 2.02 milllon km’
area, two archipelagos (Andamans and Nicobar,
and Lakshadwesp Islands), and a wide continantal
shelf spread over 3,72, 444 km’,
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Coral reef ecosystem

Coral reef ecosystems cover an area of moe than
200000 ha, spread In Lakshadweep, Tamil Nadu,
Gujarat, Daman and D, and Andaman and
Nicobar kslands (Fig 3.7).
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Estuarine scosystems

The estuaries occur over vast coastal plains
whose elevation does not exceed maximum tidal
elevation which along the west and east coasts of
India is a few meters only. india with long
bounding coastline harbours ~220 estuaries {14
major, 44 medium and 162 minor) with total
estimated surface area to 27,000 km?, assessed
from the mouth of the astuary to the reglon whara
tidal oscillations are almost negligible (Qasim,
2003; Rao and Sarma, 2013). Major Indian rivers
such as, Ganga, Brahmaputra, Godavari,
Mahanad], Krishna, and Cauvery form estua

on the east coast. West flowing rivers like,
Sabarmatl, Narmada, Tapd, Mahl and seversl
smaller coastal rivers mainky in Kerala, Karnataka
and Goa constitute several important estuaries
along the weast coast. Major estuaring systams on
the east coast are: the Hooghly-Matlah estuaring

Mangrove ecosystem

Mangroves are one of the warld's most productive
evergrean forests found In intertidal envirenments
predominantly at the tropical and subtropical
latitudes along shelterad coastiines, shallow-water
lagoons, estuaries, rivers and delias, mainly on
soft substrates (FAD, 2023). Tha FSI has been
assessing the extent of mangroves across Indla
since 1987 and blennial ISFRs have bean
providing valuabie insight on the currant status
and temporal changes across differant States/
UTs. As per the ISFR (2021, Fig 3.8), mangrove
sover In the country stood at 4,802 km?, L&, 3.0%
of tha global mangrove cover, and 0.15% of the
country’s GA.
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system In West Bengal; the Mahanad|, Rushikulya,
end Bahuda estuaries in Orissa; the Godavarl,
Krishna, and Pulicat in Andhra Pradesh; and the
Adyar, Cauvery, Vellar, Vaigal, Kollidam, Muthupet,
and Ennore estuaries in Tamil Madu. Prominent
estuaries of the weast coast include Sabarmati,
Narmada, Tapti and Mahl in Gujarat; Damanganga
in Daman; Mahim and Amba estuaries in
Maharashtra; Mandovi- Zuari system of Goa;
Methravati- Gurupur, Mulki, Coondapur, Pavenja,
Gangoli, Kali, Aghanashin, and Sharavati estuaries
in Karnataka; and Asthamudi, Vembanad, and
Perlyar estuaries in Kerala (Qasim and Sengupta,
1984; Mohan Raj et ol,, 2023).



Lagoons

Lagoons are shallow, often slongated bodies of
water separatad from a larger body of water by a
shallow or exposed shoal, coral reef, or island.
Lagaons are usually located parallel to the
shaoreling, and are often longer than they ane wide.
The depth of a lagosn seldom exceeds a few
melres (Kjerfve, 1994). Seventeen coastal lagoons
have been described from west and east coasts
of india (Saxena, 2012; Mahapatro et al., 2013).
This includes 8 major lagoons on the east coast
and 8 on the west coast, It was estimated 1o cover
2,158.4 km® based on assessment of 2017-2018
(Gupta et ol., 2021).

Saltmarsh ecosystem

Tidal saltmarsh scosystem, hereafter referred as
saltmarshes comprise the pofion In the upper
Intertidal zone between land and open brackish
water that |s regularly ficoded by the tides. ISRO
mapped sait marshas in India using satellite data
of 2017-2018 and estimated the overall area 1o be
1,441.88 km” (Gupta et ol,, 2027).

Intertidol Mudfiata

Tidal fiats or Mudfiats are sedimentary deposits of
mud, silt and clay with high onganic content, mads
by tides of rivers along a coast. Mudfiats play
varled acologlcal and physical functions ke
dissipating wave energy, reducing the risk of
erosion of salt marshes besides creating habitats
for a wida array of Invertabrates and aquatic birds,
Mukdfiats have high biclogical productivity with
abundant invertebrates that provides food for
internationally important populations of migrant
and wintering birds and are impartant fish
nurseries for species such as place. ISRO mapped
the cover of intertidal flats in the country using
images of 2017-2018 and estimated the area as
23,025 km? (Gupta et al., 2021). As per the recent
estimate, Gujarat harboured the largest chunk of
Intertidal flats, baing 2142.21 km® or 83.03% of
country’s total cover of intertidal fiats. Other
Important states viz., Andhra Pradesh, Tamil
Madu, Odisha, and Maharashira had intertidal flats
to the extent of 474.75 km?, 287.87 km®, 247.57
km?, and 204.98 km?, respectively.

Coastal Sand Dunes and Bandy Beaches

Coastal sand dunes and sandy beaches as natural
structures and coastal landforms are fragile
ecosystems. They occur in a variety of shapes,
slzes, compositions, and coastal settings.
Beaches and costal dunes are naturally dynamic
environments and fluctuate in size and shape
based on the effect of wind, waves, tides, and
storm evants. ISRO, based on satellite data of
2017-2078, has assessed the extent of coastal
sandy dunes and beaches along the coastal
states and two archipeiagos (Gupta ef al,, 2021).
Alogether, an area of 448,21 km® under coastal

sand dunes and beaches was estimated on the west
and east coasts of India inciuding archipalagos. The
highest extent of coastal sand dunes and sandy
beaches, being 80.12 km® was recorded on the
coast of Andhra Pradesh, followed by 64.98 km®
and 84,65 km™ an the Wist Bangal and Gujarat
coasts, respectively. Coastal sand dunes and
beaches are among the most effective natural
defenses against storms, cyclones and tsunamis.
Sea turties rely on natural beaches 1o lay thelr eggs.
India has major nesting ground beaches for five
endangered species of marine turtles namely green
sea lurthe, Hawksbill, Leatherback, Loggerhead and
Olive Ridiey (Marale and Mishra, 2017). While turties’
nest both on the east and west coasts of India,
trusted mass nesting by Olive Ridiey Sea turtie has
been reported at three sites in Orissa.

Seaweed dominated ecosystems

Seawoeds, a group of photosynthatic non-
flowering, primitive macroscoplc marine algae
without root, stem and leaves, play a major role ag
one of the important primary producers of marine
ecosystem, The Indian coastiine, with its wide range
of coastal ecosystems, supports luxurlant growth of
diverse seaweed populations (Vagh et of, 2022).

Agroccosystoms
Agroacosysiems are manmade ecosystems
conslsting of plant and animal communities
interacting with their physical and chemical
environments that have been modified by people to
produce food, fibre, fuel and other products for
human consumption and processing. The diversity
of agroecosystems in India is numerous ranging
from primitive shifting cultivation-based
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Species Diversity

Taxonomic Information on plant and animal
gpecies in India s belng constantly updated based
on field surveys/ explorstions, descriptions, and
accaptance of new spaciss. The microbial
diversity of Indla is now being studied extensively
and new strains / spacies are belng discovered
and described following molecular approach to
identification such as metagenomics. The number
of known species is increasing every day and the
total numbers of species [ taxa in Indla is
continuousty changing. The Botanical Survey of
India (BS1) and Zocloglcal Survey of Indta {251}
have been undertaking field surveys to identify
and describe new plant and animal species,
respectively for mare than a century. In addition,
botanists, zoologists, and microbliologists working
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E' 4,50,000 plsnt species. The IUCN [2023)
—— documentad 5,99,259 species of plants, fungl and
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| taxonomic groups viz., anglosperms {3,69,000],
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Mew Discoveries and Mow Records

Botanical Survey of India (BSI1), Ministry of Environment, Forest & Climate Change, Govemment of india,

year 2023, new discoveries included one family, 14 genera, 165 species, and 6 infraspecific taxa. Of these
186 taxa are new to science and T74 taxa are new distributional record for India. Cumulative number of

plant species discovered and described In Indie during 2013-2023 (Fig 3.9).
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Endemic and Threatenad Plant Species

In India, altogether 1,663 plant species have been
listed so far as threatened. Out of this, 1,242
species were anglosperms (74.88%), 414 species
of pteridophytes, and 07 species of gymnosperms
{MoEFCC, 2019). The Sixth Natlonal Report (NRE)
ta CBD reported that in compliance of Saction 38
of the Biological Diversity Act, 2002, 158 plant
species were notified as threatened species in
states.

At least 12,085 plant species or 21.83% species of
country’s plant diversity have been described as
endemic. Amaong thess, 4,558 were flowering
plants. High endemism has been reported from
the four ghobal blodiversity hotspot reglons Le.,
tha Himalayas, the Wastaern Ghats, Morth East
Indla (part of indo- Burma), and Nicobar fstands, a
part of Sundaland.
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Faunal Diversity
Presantly, the total number of

animal species in the world
including Animalla and Protista
stands at 16,05,325 (IUCN, 2023).
Out of these, India has 1,03,820
faunal species which represent
6.47 % of the world's faunal specles
(Z51, 2023) (Tabla 3.4). Zoologizal
Survey of India, established in 1816,
Iz In the forefront of discovery of
new faunal species in tha country,
duly supported by other institutions
and unhversities.
¥
“.‘ B
t.i'- l‘
oe | =%
AT WA 3’
L1} 1
k=]
rﬂfﬁh Tabie 3.4 Famal Dversiy (n the Workd énd in indks
TRAFER M
%ﬁ'&fr Mumber of Animai Species In indls
| Tancnomve Gtobal Z5 | PerCant| ParCent| Endemic | Percentage | Thmstenes
Oroups of Ankmal | (2027 | of kvl | Speciealn Spacies’ | Endemizm’ | Species’
=i Animal Spacios Animad ndla | Gol (2022) | Gol (2027 | Gol (2033)
E Kingdam RN Diversity | IUCH [2027)
[ty {2023
Frar——y ! 1
| YeruGre J ! | { | | :
oo Fishes 38387 3532 340 an 500 | "e 228
CORSL R D Amphibians 8707 450 043 57 96 857 75
BT s e Yaeo | A% O3 an | 5 ) MBS | ol
061 e T el Lo i " ol "
Mammals 8631 438 0.42 | 858 48 | 10.55 | 94
Sub Total- 748962 8,502 B8.28 BE7 178 8z 540
Varabratas |
Chordates- - 54z 052 = 3 5 =
Sub Phylum's
Chephalochordata
and Tunicata
:'HHI:I'.I.I!IHHI.E!- { | |
Sub Total - 1480351 63308 8031 634 Fra - 2007 135
Total Animakia
{Veriebrates and 1555312 100350 88,58 645 675
Mﬂ_wtn}
Subr Total - s0,002* 3,570 144 = 845 8. =
Grand Tobtal 16,05,325 1,08,020 847 - 28,848 2808 875
{Animalls +
Protista)

mwﬂmmuawmmmtmmﬂa-mﬂﬂmmmmutm
inflarmation from 251 ~3022:7 - 251 (2023




B sy sy pn e st

New Discoveries and New Recorde

Since 2007, Z51 has been publishing the Animal Discoveries of india- New Specles and New Records
annuglly basad on the published information available in India. In the year 2022, 467 new species, 195
new records to India and 18 new genera were reported by the sclentific community across the country
(Banerjes et al,, 2023). The maximumm numbear of new discoveries were recorded from Inverlabrales with
583 species, while the vertebrate group registered 79 species. insects dominated among invertebratas
with 384 species. In case of vertebrates, new discoverles of fish fauna dominated, followed by reptiles,
amphiblang, and mammals.Tha anslysis of 10-year (2013-2022) data on animal discoveries revealad that
total 4,528 specles (3,319 new spacies; and 1,209 new records) were added to the indian fauna (Fig

330).
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Endamic and Threataned Faunal Species

India has 28,948 andemic faunal specias (29%) Including S00 fishes, 208 amphiblans (85.78% of
endemic), 255 reptiles (34.55%), 81 birds, 46 mammais (18.12%), and 27,125 Invertabrates (81.88%).

The IUCN also assessed total 62,493 or 83% vertebrate (mammals, birds, reptiles, amphiblans, and
fishes) species out of 74,962 globally described verebrate species. Out of total assessed faunal species,
nearly 18% vartebrate spacies were |isted as threatenad. In addition, the IUCN also assessad 27383
species of invertebrates, and 790 species of fungl and protists. 751 regularly updates information on
threatened specles. As per the most recent documentation, country had described altogether 875 animal
species under vertebrates and invertebrates (Gol, 2022). Out of 436 mammalian specles reported from
the country, 84 mammalian species have been placed in various categories of extinction risk or
threatened species.

_
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Microbial Diveraity

Although consolidated data on total microbial
diversity of India s still under compilation, tha total
holdings in different microblal repositories show a
continuously increasing trand (Fig 3.17).

e
Genetic Diversity

The docurnentation of genetic diversity in plants,
microbes, and animalg in India has witnessed
tremendous progress with the advent of high
throughput sequencing platforms. The amount of
genetic resources generated for different plant,
animal and microblal groups are increasing
exponeantially every year.

Ecosystem - specific species
diversity

Corain

Out of 25 familles and 1,574 specles of
Scleractinia’s (hard corals, hermatypic} corals
reparad from the world, 12 familles, 190 genera
and 686 species were ahermatyplc (soft corals)/
ezooxanthellate. Various researchers from India
have reported coral divarsity from the Indian
Ocean representad by 12 families, 71 genera, and
227 speciag (Venkatraman, 2071). The statug
report by Venkatraman (2071) documented 208
spacies of harmatypic corals belonging 1o 15
families and 60 genera from the four major reefs
of India. Reefs In Andaman and Nicobar |slands
were most diverse (177 species, 57 genera);
followed by reefs In Lakshadweep (91 species, 34
genera), and Gulf of Mannar and Palk Bay (B2
species, 27 genera).

Mangrove Blodiversity

Ragavan et al,, (2016) documented that Indian
mangroves consist of 46 true mangrove species
bedonging to 14 families and 22 genera. Thus,
about 57% of the world's mangrove spacies ans
represented in indla. The East coast has 40
mangrove species while the West coast has 27
species and the Andaman and Nicobar Islands
have 38 species. About 4,580 faunal species
assoclated with mangroves and 920 floral
mangrove species have been recorded from India
{MoEFCC, 20n9).

Diversity and Distribution of Seagrass In
India

Fifteen species and one sub-species of

seagrasses belonging to three plant families and
seven genera have been reported from Indlan




waters, Genus Halophila Is represented by highest
six spacies and one sub-species, while genera
Halodule and Cymodocea were represented by
thres and two spacles, respectively, Genera
Enhalus, Ruppia, and Thalassia wera represented
by one species each (Pandey et al, 2021).
Species diversity in major seagrass beds in india
follows the order: Gulf of Mannar, Palk Bay,
Andaman and Nicobar islands, Lakshadweep, Guif
of Kachchh, Chillka Lagoon (Ramesh et of,, 2019),
Geavarghese ef al,, (2017) estimated the total
seagrass extent of 516.58 km® in the country.
They also documented averall distribution of
seagrass meadows In Indla from the intertidal
zone to a maximum depth of 15m with varying
species diversity. Six sites (i) Palk Bay, Tamil
Madu; (i) Gulf of Mannar, Tamil Nadu; (i) Gulf of
Kachchh, Gujarat; (iv) Chillka Lake, Odisha; (v)
Islands of Andaman and Nicobar; and (vi) lagoons
of Lakshadweep Islands have been recognized as
the major seagrass sustaining regions in India.
Sooavweed

India has reporied the highest number of seaweed
taxa companed 1o all the other natlons bordering
tha Indian Ocean (Szheo et ol., 2001). The most
comprehensive estimates for seaweeds present in
Indian waters reported diversity of 841 species
belonging to 216 genera of 68 familles (Oza and
Zaidi, 2001). The study also reported
representation of 434, 184, and 216 species of
red, brown, and green seaweeds, respectively.
Later, Kallaperumal (2017) estimated 871 species
from Indian waters. The floristic work, complled
by the Botanical Survey of India, enumerated the

eccurmence of BES taxa from Indlan waters of
which 212 species belong to Chlorophyta, 211 to
Ochrophyta, and 442 to Rhodaphyta (Rao and
Gupta, 2015). Seaweeds ame found In abundance
on the west coast, Andaman and Nicobar Islands
and Lakshadweap, but less frequantly aleng tha
east coast,
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Area Based Conservation

Historically, workd communities and governments
have sat aside areas of scenie, geomarphic,
environmental, biclogical, spiritual, cultural, and
other outstanding Importance and protectad them
for thelr unigue conservation valuas. in India, two
types of concurment consarvation approaches
have evolved over a iong period of dme towards
protection of nature and biodiversity governance.
These were described as five 'Biodiversity
Governance Modeis' as a continuum that operate
and focus on conservation, sustainable uss, and
fair and equitable sharing of biological resources
across landscapes under the: (a) state-driven
conservation, and (b) community-driven
conservation approaches (Fig 3.12). (Krishnan at
al., 20M2)

Two governance models namely, Protected Areas
{PAs) and Managed Forests (Mfs)f Terrttorial
Forests represent the state driven conservation
approach of blodiversity governance while three
models viz., Autehomous Community Efforts, Co-

Fornsts Efforts
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Two broad categories of blodiversity governance models viz., (a) Protected Arees (PAs), and (o) Menaged
Forests [MFs) constitute the 'state driven conservation’, Primarily, the State Forest Department [SFD] is the
custodian of PAs and MFs in each State/ UT, However, some states also have small extent of MFs
reprasentad by Civil Soyam Forests (Revenue Dapartment) or Private Forests under the coniral of
Municipal Bodles or Cantonments. FAs are being established and managed as per the provisions of the
Wiiditfe (Protection) Act, 1972 while MFs are being established and managed as per the provisions of Indian
Forest Act, 1827, Some other Indian laws relevant to biodiversity, environment, forest conservation, are also
applicable. CBD has recognized PAs as the cornerstone of biodiversity conservaticn as they maintain key
habitats, provide refugla, facilitate species migration and movemant, and allow evolutionary and ecological
processes across the iandscape besides offer a wide range of ecosystem services. Thus, PAs ane
connected to their surroundings through ecclogicel, economic and cultural relationships (Zube, 1985).

1 3.8.1 |

Protected Arcas

India has four legally designated categories of PAs: (i) National Parks, (i) Wildlife Sanctuaries, (i}
Conservation Reserves, and (iv) Community Reserves established as per the provisions of the WPA,
1972, (Fig 313}, PAs serve as the bullding blocks for protection and safeguarding of terrestrial and aquatic

{fresh water and marine) blodiversity so as to allow in situ conservation and faciiitate essential ecological
and evolutionary processes to unfold alongside the maintenance of ecological, species, and genetic

diversity. .
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In Indla, PAs are being managed under the overall supenvision of State/ UT's Chief Wildife Warden. Current
reguiations anvisage managameant of PA as per the approved managament plan. Mo human use is
permitted In the National Park (NP}, except wildlife tourism and thus, receives highest and siricter
protection, After the amendment to the WEA in 1997, the finally notified Wildlife Sanctuary (WLS) atso
enjoys stricter protection but law has provisioned for regulated vestock grazing and tourlsm activitles. In
2003, an amandment io the WPA provisloned for two new categories of PAs namely, the Consarvation
Reserve, and the Community Reserve, The former can be created on the government land while the latter
category can be established on private lands with due consent of local communities.

Further, the Government of India (Gal) in view of the dwindling populations of the fconic’ or a ‘fiagship’
species |.e., tiger [Panthera tgris tigris) amended the country's wildiife law in 2006 and Introduced a
separate chapter on the National Tiger Conservation Authority’ [NTCA) and provisioned for craation of
legally notified "Core area’ (inviolate space or sancium sanctorum) comprising of NP and WLS, and ‘buffer
area’ comprising managed/ territorial forests or other government/ private lands forming a ‘Tiger Reserve’




{TR). The core area has stricter protection and
allows only regulated tourism activities In a smaller
designated tourism zone. The concept of buffar
area allows the agenda of ‘co-existence’ of
humans with wildife and thereby, permits
regulated production activities by different sectars
while promoting mainstreaming biodiversity
concerns In varied production sectors.

In 1388, country was privilaged to devalop the
biogeographical basis for essessing the
conservation status of India’s spectacular
blodiversity across 10 biogeographic zanes and
27 blatic provinces. Al that time, a comprehansive
raview of PAs and gap analysis revealed thetup o
1970, the country had just 83 PAs, represented by
4 Mational Parks and 59 Wildlife Sanctuaries and
together thay coversd lotal area of 12,199.77 km®.
By 1888, the network of PAS In the country has
gronwn Lo fotal 428 PAs including 54 National Parks
and 372 Sanctuaries, and they collectively
covered an extent of 1,089,652 km® or represanted
3.34% GA of the country (Rodgers and Panwar,
1888). By July, 2023, the PA network has
increased to total 1,022 PAs covering 1,78,640.69
km® extent or representing 5.43% geographical
area of the country (Fig 313.) (EIACP- Naticnal
Wildlife Database, Wil). These PAs included 106
Natlonal Parks, 573 Wildlife Sanctuaries, 123
Conservation Reserves, and 220 Community
Reserves,

Marine Protected Areas

In India, PAs that fall entirely or partially within the
gwathe of 500 m from the high tide line and the
maring environment are considered 1o be In the
Marina Protected Area (MPA) network [Slvakumar,
2013). The PA network of India include 25 Marine
Protected Areas (MPAs) covering 8231.49 km® on
the mainkand and 106 |sland MPAs comprising an
area of 15688.63 km® on the offshore Island
archipelagos of the Andaman and Nicobar and
Lakshadweep. The 25 MPAs of the mainland
represent nearty 5% of the total PA network of
India and less than 0.3% of the country’s GA
{Sivakumar et al,, 2013). The Gulf of Mannar
Marine Nationa| Park, Sundarbans National Park,
Gulf of Kachchh Mational Park, Gahirmatha Maring
Sanctuary, Coringa Wildlife Sanctuary and Chillka
Whidlte Sanctuary on the mainiand harbour unigue
maring biodiversity end provide a range of
ecological services to the lecal communities.
Sundarbans National Park and Guif of Mannar
Blosphera Resarve ara two transboundary
protected areas.

Important Coastal and
Marine Biodiversity Areas

Saravanan el ol., (2013) surveyed 350 potential
coastal and marine ecosystem sites of peninsular
Incika to identify and prioritize the Tmportant
Coastal and Marine Biodiversity Areas (ICMBA)°

for their better management. The standardized
global, national and reglonal level approaches
were followed to develop a comprahenshe
criterion incorporating several indicalors relevant
to (a) ecosystem resifience, (b} ecosystem
functions, (¢} blodiversity values and unlqueness,
[d) saclo-cultural values, (8) soclo-economic
potential, and (f) land tenure, The study identified
106 sites and prioritized as ICMBA. Along the west
coast of India, total 62 ICMBAs were Identified
while 44 ICMBAs wera listed and described along
the east coast (Saravanan et al, 2013), Out of
identified 108 ICMBAs, 22 ICMBAs were
prioritized for Immediate conservation actions.
The study recommanded ICMBAS as proposed
P#s e.g. Conservation Reserves or Communities
Reserves.

Managemant of PAsg

The emerging approaches of ‘ecosystem-based
management’ and ‘landscape/ riverscape/
seascape approach to consarvation', country's
Environmental (Protection) Act, 1988 (EPA) and the
National Wildlife Action Plan (2017-2031) (NWAP)
recognize that PAs should not be seen in isolation,
Instead they should be well connected to other
PAs or local economy. Thus, areas outside PAs in
‘matrix’ are often vital ecological corridor links and
must be protected to prevent isclation of
fragments of biological diversity which wil
olharwise nol survive in the long run. The
Government of India is obliged as per the
provisions of EPA and NWAP and the directives of
the Apex Court to delineata and notify ‘Eco-
sansitive Zona (E57)" around each National Park
and Wildlife Sancluary so as o serve some kind of
‘shock absorber’ for the PAs and they would serve
as tha transition zonae from areas of high
protection and blodiversity (o areas of lesser
protection and refatively lower biodiversity values,
The existing environmental law requires
delineation and final notification of ESZ around a
Watlonal Park or Sanctuary, preparation of Master
Zonal Flan within two years of final notfication of
ESZ, and constitution of a Monitoring Committee.
The natification of ESZT in cach case furnishes
detalls of prohiblted, regulated and permitied
activities within the ESZ.

India I among the ploneer countries in the world
that have institutionalized the Management
Effectiveness Evaluation (MEE) process. India has
made a beginning in evaluating the management
effectivanass of its Natural World Heritage Shes,
National Parks, Wildlife Sanctuaries and Tiger
Reserves in 2008 (Mohan et al, 2020). So far,
India has conducted in-depth evidence-based
MEE for threa natural WHSs during 2003-2008.
Later, MoEFCC successiully completed one full
cycle of evaluating all terrestrial National Parks
and Wildlife Sanctuaries of the country from 2006
to 2019. Resuits of MEE of 146 PAs (National Parks




and Wiidiife Sanctuaries) conducted in 2018-2019 revealed an overall mean MEE score of §2.01% ranging
from 26.66% to B4.17%. Rating-wise, 13% PAs were in very good® category, 52% PAs are in ‘good’
category, 28% PAs in ‘fair’ category and anly 6% PAs were rated in ‘poor’ cateqgory. Over the years, the
outcomes of MEE process have demonstrated that despite all odds, India’s PA management is effective in
meeting conservation goals.

Under India‘s Project Tiger, MEE of 28 TRs in 2008, 39 TRs in 2010, 43 TRs in 2014, 50 THs in 2018, and 51
TRs In 2022 was carled out (Yadav ef al,, 2022). The overall mean MEE score in second cycle of TRs in
2010 was B5%, 89% In third cycle in 2014, and 70% in fourth cycle of evaluation In 2018 and 77.82% In
assessment of 2022. In the 5th cycla there ware 12 Tiger Reserves out of 51that have scored 80% and
above and, therefore, & new category of ‘Excellent’ was added besides previous four categories [Poor -
<50%, Fair - 50-59%, Good - B0-74% and Viery Good- >75%). Slight modification of these four categaories
by intreduction of the category ‘Excellent’ was done to accommeodate substantial improvement (higher
scoras of »>= 80%) made by the TRs during 5th cycle of MEE. Care was taken to ensure that thase
categories are comparable with previcus cycles of MEE, Le., very good category of the previous cycles
was splil into two categories, iz, very good and excellent categories in recent cycle. Thus, the fifth cycle
of assessment in 2022 reported an overall increase of 8% in mean MEE Score (77.92%) in comparison to
fourth cycle of MEE. In shar, 12 Tiger Reserves have achleved ‘Excellent’ category, followed by 20 TRs In
“Very Good' category, 14 TRs In 'Good’ category and S TRs In ‘Falr’ category. There was no TH ratad in the
Poor calegory In the 5th cycle of MEE TR assessment [Yadav et al., 2022),

Managed Forests

Besides PAs, country has Important and much older legal categories of ‘Reserved Forests (RFs), Protected
Forests (PFs), and Un-Demarcated Forests (UDFs) or Un-Classified Forests (UCFs), faliing under the
purview of state-driven MFs or territorial’ production forests. Detailz on country's and Forest Cover
provided biennially by FS| have been described RFA across different States/ UTs was 7,75,288 km™. This
coveraed three legal categories of Managed Forest (MFs - RFs, PFs, and UDFs) and represented 23.57% of
GA (FS1, 2027). Forest cover and Scrub together within RFA contributed 17.13% of GA. Temporal changes in
the overall extent of MFs across the country during 2001 to 2021 are presented in (Table 3.5)

Tabla 3.6. Tronds in forest cover in Indla during 2047-2000

Year 2001 2003 2008| 2008| 20m| 201 2018 20m 20m| 207
Forest 6755 6783 6270 0908 0920 6878 70N 7082 722 N
Cover

A AT MAR DR
b . | CORRVATIN
Per Cent 2085 2084 208 2102 205 2123 2134 2154 2167 A7 L
of Countrys —
= 068

Source: Campled from FSrs ST 2001, 2003, 2005, 2009, 207, 2013, 2015, 2017 2019, and 2021
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Community Driven Conservation

The community-driven conservation approach includes the following three types of biodiversity
governance models:

Autonomous Community Efforts

This bicdiversity governance model includes the communily-driven cldest initiatives viz,, Community
Conserved Areas (CCAs), and Sacred Groves [SGs) for conservation of blodlversity across the country (Fig
312). CCAs are defined as natural and modified ecosystems with significant blodiversity, ecological and
related cultural values, voluntarily conserved by indigenous peoples and local communities throlgh
customary laws or other effective means (Pathak and Kotharl, 2008), Sacred groves i.e. forests conserved
on the basis of refigious/cultural beflefs, have ceen a central aspect of Indian tradition, ethics and culture
and named differently across the country (Amrithalingam, 2016). Basides S5Gs, several plant species have
also been recognized as sacred plants in Hindu mythology. Kandar! et ol., (2014) decumanted state-wise
distribution of 13,720 sacred groves and a list of 31 sacred plants. Insufficlent database, blodiversity




Information, menitoring, and even Inadequate policy support specific to CCAs and 5Gs constraints their
effective conservation, especially in changing scenario. Certainly, CCAs and 5Gs are important natural or
semi-nalural areas as they iImmensaly contribute towards conservation of many threatened species
besides the gene pool of endemic species,

Co-management

The formal experiment of co- management by way of Jalnt Forest Management (JFM) was
conceptualized and launched in 18805 wherein SFDs had entered inta an agreement with local
communities which allowed them access to forest resources as well as a share In revenue in lleu of
protection of forests from lllegal activitles. In 1988, this Innovative Idea was widely acopted through a
major policy Intervention Le,, the Natioral Forest Policy (NFP), 1988, The pelicy almed a paradigm shift in
India‘s forestry and advocated for the participatory approaches in forest management and a nation- wide
JFM programme was designed, institutionalized and supported by the MoEFCC so as to fulfil the
raquirements of national agenda on afforestation/ reforestation, production of NTFPs, and consarvation
of forests. Over the pasl decades, in some states/ UTs, JFM program has grown meaningfully.

Decentralized Governance nstitutions

Third community-driven biodiversity governance model pertains to decentralized village/ community
level instiutions warking at the grassroots level (Krishnan et al, 2012). Several decentralized institutions
viz,, Autonomous District Counciis, Van Pancheyats, Gram Sabha, Panchayat! Raj Institutions (PRis],
Biodiversity Management Committees (BMCs), etc. are in place across the country and faciftating the
bottorn up and decentralized approaches towards conservation of forests and other natural resources,
Predominantly, most forests in the north- aastemn region are under the control of Autonomous District
Tribal Councils Instead of SFD as In other parts of the country. The Counclls have thelr own legal
instruments and regulatory framework for the management and wse of forest resources. The Van
Panchayats (Forest Councils) in Uttarakhand initiated a century ago under the provisions of the Van
Panchayat Act, 1921 I a well-known and probably the oldest successful initiative of decentralized
governance. Nearly 13,000 VPs entrusted each with small forest land parcals have been pratecting,
managing, and sustainably using assigned forest lands for a century or so. In 1892, the 73rd Amendment
to the Censtitution of India provisioned for the three- tier governance system in the country by
constituting the PRIs- Gram Panchayats and Gram Sabhas as the baslc units at the lowest hierarchical
leval in the village. The Amendment also listed 28 Subjects devolved to PRIs including minor forest
produce, social forestry, farm forestry, etc. The PRIs also play a pivotal rele in the implemantation of the
Biological Diversity Act, 2002 (BD Act) at the grassroots level by way of legally defined Blodiversity
Management Committees (BMCs). Presently, the country has 2,77 688 BMCs across the country under
the control of State Department of Panchayati Raj while the SFD and State Biodiversity Boards provide
technical backstopping and help in capacity development 5o as to implement programs related to
biodlversity conservation, access and benefit sharing of genetic resources. BMCs are also responsible
for the preparalion of People’s Biodiversity Registers (PBRs) facilitating documentation of comprehensive
information on availability and use of local biclogical resources including traditional knowledge
associated with them.

Conservation Areas

In addition to the abovementioned categories, India adopted several well- known and internationally
ecclaimed ‘Management Concepts' and accordingly set aside *Conservation Areas (CAs)’, focusing on
caonservation of species like tiger, elephant, snow |eopard, etc. or ecosystems/ spechal habitats like,
wetlands, coastal reguiation zanes (CRZ), and eco sensitive 2ones (ESZ) either under various natanal/
state laws ralevant to forests, environment and blodiversity (e.g., Environment Protection Act, 1986;
Biological Diversity Act, 2002} or some of the important international Convenlions/ Agreemenis (e.g.,
WHC, Ramsar Corvention, UNESCO MAB Programme) (Table 3.6.). Further, communities, private and
public entities have also been creating/ setting aside smaller CAs acrass the country under different
nomenclature recognized as ‘Other Effective Area-Based Conservation Measures (OECMs). The
fallowing section provides an overview of various management concepls thal have evolved over lime,
focusing on area-based conservation approaches and Other Effective Anca-Based Conservation
Measures (DECMs).
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Tiger {Panthera tigris tigris), belng Indla's national animal, and considering the ecological significance of -

the species, india launched the ‘Project Tiger' scheme in 1972 with broad aims of not only protecting the |
deciining populations of tiger across the country but also to harness the functicnal role and its charisma 1, PEAD AR TR

& garner resources and elicit public support for conservation of representative ecosystams and |%m§m
associated blodiversity In different biogeographic zones. Initialty, the Government of india launched the BRI

scheme with the establishment of nine tiger reserves {ca. 18,278 km®) In different prominent forest types
across the country and adopted tha concept of ‘core’ and ‘buffer” zones. Project Tiger adopted 0n
acosysiam-based conservation approach in the country and promoted sevaral allied managemant
activities relevant to protection, wireless communication, fire prevention and control, habitat
improvement/ management, wildlife research, population estimation of tiger {(pug mark census} and prey,
monioring of habitat and wildlife health, wildiife touriem and nature interpretation, and voluntary village
relocation and ecodevelopment. After 1873, Project Tiger continued to establish newer TRs and review Its
decadal success by the tiger population census based on pug mark technique that indicated
approximately 3,500 tigers across the country by 1980s.

MNow the country has 55 tiger reserves collectively protecting an area of 75,796.83 km® or = 2.3% of the
country's GA of which Is nearly 41,4998.37 km® or 54.75% of inviolale space or legally designated ‘core’,
and 34,287.48 km® or 45.25% of buffer {Fig 3.4) (NTCA, 2023). Presently, the extant tiger populations
have been confined to < 7% of their historical range across 12 reglonal tiger conservation landscapes
(TCLs} In southem and north-sastem Asia, out of which six global priority TCLs belong to India alona
(50%). The country harbours nearly 70% of global wild tiger population and its annual growth rate Is
Increasing at 6% (NTCA, 2023).

The minimum estimated tger population in 2022 was estimated 1o ba 3187 individual tigers. Population
increase was substantial in Shivallk and Gangetic fiood plains, followed by Central India, North Eastern
Hills and Brahmaputra floodplaing and Sundarbans, The success of India in congerving and doubling its
wild tigar population in @ span of about 12 years, much before the targeted year of 2022 as per 5
Patarsburg Declaration, is admirable.
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habitats are gll within the range of the tiger habitat and therefore investments made for tiger have also been
beneficial for elephant conservation. Conservation problems that affect tigers also affect elephants, such as
demand for legal wildiife trade, fragmentation of habitat and corridors by rapid changing land use patterns
and conflict with humans. in view of this, Project Elaphant, Division of Ministry of Environmant, Forest and
Climate Change and NTGA decided to merge country wide elephant estimation with tiger monitoring in
2022 based on a pilot study (NTCA, 2023).

Ecosystem Services: Study on the assessment of flow of ecosystern services and economic evaluation
undertaken in TRs revealed that value of annual flow of benefits from a tiger reserve ranged between
76,900 and 2,862,300 US$/ km®. Tiger Reserves also conserve carbon stock between 1.95 billion US$ and
13.08 billion US$. Approximately 571 million USS to 1,801 million US$ monatary banefit was derlved
annually from the forest ecosystem services (NTCA, 2023). On the basis of VALUE+ approach, monetary
value for provisioning of water from ten Tiger Resarves ranged from 4.6 milllon US$ to 8476 millon USS

annually.
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synergy needed for elephant conservation and o reduce conflict. Thus, ERs are basic field management

Elephant Reserves covering an area of 80,777.78 km*® in 14 major elephant States (Fig 315 and Fig 3.16).
Elsphant Reserves are crithcal elephant habitats, which have bean notified for focused managemant and
units for elephant conservation end management.

Through Project Elephant, lzunched in the year 1982 by the Government of Indla, today India has 32
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Elephant Population:

India holds maore than 0% of the Asian wild
elephant population. The last exercise on
estimation of wild population across alephant
range states in 2017 revealed estmated
population of about 30,000 elephants in the
country. Within India, Asian elephants are
predominantly found in the central and southemn
Western Ghats, North-east India, eastern India
and northern India and In some parts of southern
peninsular india,

Elephant Cormridors:

The MoEFCC in coordination with the SFDs of
elaphant range states have ground- validated
elephant corridors across the country and
infarmed the State Governmants/ UT
Administrations 1o take necessary steps to protect
and conserve the elephant corridors. A
comprehenshve survey across 15 alephant range
states in India revealed a total of 150 elephant
corridors, (Project Elephant, 2023).

Elaphant Conservation:

The main activitles under PE are geared towards:
{a) protection and conservation of wild elephants;
{b} restoration of natural habitats and traditional
corridors/ migratory routes or movemant paths;
(e} contrel of poaching and protection from other
threats; (d) Inter-state and regional/ national level
coordination for conservation of elephants; (e)
davelopment of required infrastructure and
execution of activities relevant to veterinary care,
{1} humane methods of capture, and translocation,
etc. of wild elephants; (g) care and efficient
management of captive elephants; and mitigation
of human-elephant confiict.

Human-Elephant Conflict:

Enhanced instances of crop depredation, property
damage, human Injuries and deaths are being
reported from different parts of the country. In
past three years |.e., 2020-2021, 2021-2022, and
2022-2023, range states reporied total 461, 535,
and 605 human casugities dua to elephant attack,
respectively. The State of Odisha

highest number of 148 human cesuaities in 2022-
2023, Other prominent states in human casualtes
due to elephants in a descending order were:
West Bengal- 67, Jharkhand - 58, Assam - 80,
Chhattisgarh - 63, Tamil Madu - 40, Karmataka -29,
and Kerala - 22, Remaining states recorded <10
cases of human casualties. As many as 805
deaths across a few slephant range states In a
year indicates the severity of the problem.
Understanding the pattern of conflict, its causes,
and stakeholder responses is necessary for
managing human-elephant conflict. Cultivation of
alternate crops by the forest/forest fringe dwellers
such as medicinal and aromatic plants (MAPs]
with high levels of secondary metabolites are
possible solutions for reducing crop damage
caused by wild animals as well as prevanting and
mitigating human-elephant conflict and ensuring
Iivalihood sustainability and coaxistence.
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Eco Sensitive Zones

The Wiidife Conservation Strategy-2002 adopled
by the Indian Boanrd for Witdlife during its 33
meeting envisaged that Tands falling within 10 km
of the boundaries of NPs and WLSs should be
natifled as eco-fragile zones under section 3 [v)
of the Environment (Protection) Act, 1988 and Rule
& Sub-rule (viil) and {x) of the Emvironment
{Protection) Rules’. The National Wildiife Action
Plan (2002-2018) also envizaged that ‘Areas
outside the protected area network are often vital
ecological corridor links and must be protected (o
prevent isolation of fragments of blodiversity
which will not survive In the long run. Land and
water use policies will need to accept the
imperative of strictly protacting ecologically fragile
habitats and regulating use elsewhere’.

The purpose of declaring Eco-Sensltive Zone
{ESZ) Is to craate soma kind of "Shock Absorbar’
for specialized scosystems such as Protected
Areas, which include National Parks and Wikdlifa
Sanctuaries. Thera are a total of 108 Natlonal Parks
and 573 Sanctuarles (Protected Areas) declared in
ihe country. Notifying Eco-Sensitive Zones around
the PAs Is an Important objective of the MoEFCC
for sustainable development and for conservation
of biodiversity around PAs. As part of Wildiife
Conservation Strategy, in the year 2002, [t was
dacided that an area around each Prolected Area
{Matlonal Park, Wildlife Sanctuary, Tiger Reserve
elc.) requires to be notified as Eco-Sensiive Zone
with the purpose of creating a buffer as an added
tayer of protection arpund Protected Argas.
Country has mada notable progress of declaration
of ESZs around Protected Areas since 2074
onmwards, The number of notifications on ESZs
have increased from Just 17 in 2014 to 475 in
2023. The progress in terms of expansion in
notified area and the areas in km™ coversd under
ESZ regulations is presented in Fig 317,
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Ecologlcally Sensitive Areas (ESAs) are regions recognized for their unique envirenmental resources and ‘:'}“':"
exceptional ecologlcal values, necessitating special conservation measures. In India, the Ministry has

netified several ESAs, including: Doon Valley, Dahanu Taluka, Aravalli Range, Mahableshwar-Panchgani, WA
Matharan, Mount Abu, Bhagirathl. These areas are crucial for blodiversity conservation and requirg Wm’ﬂl_
focused management strategies to protect their ecological integrity. The designation of ESAS helps in HEFH R
prioritizing conservation afforts and ensuring sustainable development in regions that are particularty l;.’ﬁ;i;ik
vulnerable to environmental degradation. Fo
Wetlands ln—-ul -
India is signatory to the Ramsar Convention on Wetlands, 1871, So far, B5 sites have been declared as Mg -
Ramsar sites covering an erea of 13580.68 km’. Indla framed Wetlands (Conservation end Management) "
Rules, 2010, and amended In 2017 to fulfll the national commitments and asplrations, and global ]
obligations towards varlous multiiateral environmental agreements and UN Agenda on SDGs. New rules I
framed under the Environment (Frotection) Act, 1986 were referred as the Wetlands {Conservation and A MDA
Management) Rules, 2017 in supersession of the previous rules of 2010 OSEF O
Tha first ever sclentific database on Indian wettands of 2006-2007 using LISS-1Il data on board Resource BOCLRETY
sat-l, was published as Mational Atlas on Wetlands-2011 which is considerad as baseline information In

tha contaxt of watiands of India (SAC-MoEF 207). For tha purposa, the SAC adopted & classification 08

systam foliowing definition of wetland given by the Ramsar Comvention. Twenty types of wetlands wera
categorized (Fig 318), Wetlands {area>= 2.25 ha) were delinested, numberad, mapped while areal extent
in each case was reconded.
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The second cycle of the National Wetland
Imvantory and Assessment was undertaken using
Resource sat-Z/2A satellite LISS I data of 2017118
(Gupta et al,, 2021),

Coral reef areas

Several Government of India organizations have
bean warking on various aspects of coral reefs
such as taxonomy, distribution and status,
mapping, impact of developmantal activities, and
climate change and they have documented
varying extent of coral reefs in the Indian territorial
waters (Muley et al, 2000; Venkstraman 2006
and 2011; Sarof et al, 2016; Gupta et al,, 2021). All
the species of corals wers extended protection
under the Wikdite (Pretection) Act, 1872 and
dectaration of Marine Protected Areas including
Marine Natlonal Parks effecthvely reduced
explaitation of corala, Coral cover in the country
also gets protection under the Coastal Reguiation
Zanha (CRZ) notification by the MeEFCC afiginally
Issued in 1291 and revised in 2018 under the ambit
of the Environment (Protection) Act 1886. After the
Implementation of these protection measures, the
corals reefs are recovering from their status in the
1980s. The collection of corals elther dead or live
Is strictly prohibited except for sclentific research
by identified institutions (Pilkai, 20710).

ER
Sustalnable Use of Blodiversity

Sustalinable utilization of blodiversity, particularly for
plant resources has an Increasing trend. For
example, cultivation of MAPS for AYUSH industries,
and Essential oll industry sector has been steadily
increasing (CSIR and AYUSH). Ganasan et of,, (2019)
have provided an overview of Indlan seaweed
resources, their utiization and the associated
seaweed industry, They also described recent
Initiatives to develop and transform seawead
farming Into soclal emerprises besides highlighted
oppartunities and challenges for bullding a
successful seaweed Industry In India. Seaweads are
Known to femdove af consumea the Rutrients ke
nitrogen and phosphorus from domestic sewage
and other effiuents, thus, reducing eutrophication.
They contain bloactive substances and arg
important sources of fertilizers and many other
cemmercislly important substances. In India,
seaweeds have been utilized exciusively for the
production of phycocolioids but recently thay ara
being used for the production of plant growth
stimulants for agricultural applications. The
domestic agar and alginate industry totally depends WA

on the supplies from natural seawesd beds with ,"ﬂ""ﬂ
some occasional iImports. While seaweed is BT
traditionally harvested from wild stocks, the vast yla- i
majority e now farmed. oM Ea
|
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Assessment of Extinction Risk and —
Conservation of Threatened Species |
The SBBs take action for regulation of harvest/ g2
extraction of the species, promaote RED and m'r

measures for rehabilitation and restoration of
threatened specles. Certainly, considering the ]3]
vastness of country, and wider distribution of
enormous diversity of plants, fungl and protists In
different tarrestrial, inland waters and coastal and
marine ecosystems, current efforts to assess floral
species for thelr extinction risk are grossly
inadequate. At the same time, a number of
bicdiversity monitoring indicators developed at the
glabal and national levels mainly rely on important
attributes like, diversity, distribution, population size,
and status of ecosystems and species and their
periedic assessment. Thus, much neads 1o be done
o assess the extinclion risk of plant species,
especially in a megadiverse and populous country
fike Ingia, following IUCN criveria and guidalines on a
priority basis. The Department of Bictechnology
{DETY's pan india project Preventing Extinction and
Improving the Conservation Status of Threatened
Plants' has damonstrated that application of
blotechnological tools such as the Ecological Niche
Modedling (ENM) can be a potential, economical,
and effective altiernative tool to guide surveys. it
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helps In evercoming the constraints regarding the
avallability of primary data on the distribution and
population of species and problems in the cormect
categorization of the threatened species, The
project led to the discovery and characterization
of several new populations of 70 threatenad
species, Nevartheless, till such time, protocols of
atternative tools are standardized and accepted by
tha wider global community for consistent
assessment across the world. Resolute support of
nationalf subnational governments, conservation
organizations, and MGOs is highly desirable for
augmenting and strengthening current efforts
towards assessment of extinction risk and listing
of threatened species for priority conservation
actions.
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Challenges In Taxonomic Research
and Digitalized Databases

Varlous prominent herbaria, botanical gardens,
natural history and Zoological museums, two
bidegical survey organizations, and a larger
number of organizations of national/ state level
repute engaged In taxonomic research relevant to
flora and fauna of the country face enormous
challenges. These include, (1) insufficient system/
mechanism to organize previous taxonomic
knowledge or databases with regular updates, [}
inadequate subject matter spacialists/ experts
dealing with systematics of several important and
major taxonomic groups, and (i) inadequate
financial and human resources for digitalization of
exdsting specimens, updating databases,
assessment of distribution, population dynamics,
species characterization, extinction risk, and
overall status of prioritized spacies.

(3.14
Agrobiodiversity

Agricuitural biodiversity or ‘agroblodiversity’ is an
important sub-set of biodivarsity, vital for food and
food security. Current agreblodiversity Is the
outcome of natural selection, and inventive,
Innovative development processes and careful
salaction, adopted by farmars, herdars and fishers
over millennia. FAQ (1889 defined
agroblodiversity as the variety and variabiiity of
animals, plants and micro- organisms that are
necessary for sustaining key functions of the
agro-ecosystem, Inciuding its structure and
processes for, and in suppert of, food production
and food security.

Thus, agrobindiversity inciudes, harvested crop
varleties, livestock breeds, fish species and non-
domesticated [wild) resources within field, forest,
range land including tree products, wild animals

hunted for feod and in aquatic ecosystems (e.g.,
freshwater or marine fish). Nen-harvested species

in the wider environment that support food

predators, decompasers, and competitors besides
other insects such as bees and butterllies;
earthworms, and greenfiies (Matrajan ef of., 2018).
Spacies used for fodder, fiber, fuel and
pharmaceuticals are also part of agroblodiversity.
Traditional and local knowledge besides inventive
practicas and culture are considared as integral
parts of agroblodiversity as wide range of
agriculture, herding, and fishing activites not only
shape agriculture, ivestock, aquafarms, and fish
fauna but also conserve this part of blodiversity
important to food production, and food and
nutritional security {Fig 3.19). Tha ganatic
resources for agriculture and food including
cultivated and domaesticated speclas, managed
wild plants and animats, as well as wild relatives of
cultiveted and domesticated species together
constitute the primary units of production in
agriculture or animal husbandry.
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Indta - a Centre of Origin of Crop Plants and Domestication
mmmgmmmmmwmﬂwmmm 1935). Glabally, It
was considered as the fourth in coarse warm-weather annual cereal production of short durstion crops TV
such as sorghum, pear! millet, maize, and finger milel. Zhukovsiy (1968) proposed the idea of mega- PR
gene centres where the species wers domesticated. About 166 crop taxa have originated and/or s
‘developed in India, Indian Gene Centre has particularly comributed to the origin and evolution of rica,

sugarcane, green gram, black gram, jute, mango, citrus, banana, cucumber, snake gourd, yam, targ, s
turmatie, ginger, cardamaom, black papped, 8nd jack fiult. Recently, soma mota cfops, viz, horss gram, Hohg -
sesame, okra, and muskmelon were added to this Jist.

1




The global biodiversity persists within the human dominated and managed landscapes, especially
agricultural ecosystems and utlllze them as habltat. Management actions Influence the spatial and
temporal patterns, particularty the ‘matrix' and thus affects the presence and distribution of blodiversity.
Indla with vast geographical area presents a complex mosalc of distinct agroclimatic zones,
characterized by varied ciimatic, geclogical, hydrolegical, soll, vegetational, crop-growing seasons, and
other features, An ‘Agreclimatic zone' Is a land unit In terms of major cliimate, more specifically the length
of growing period (LGP), sultable for a cerain range of crops, cultivars, and other vegetation. The
effective planning aims at scientific managemeant of regional resources to meet the food, fiber, fodder
and fuel wood without adversely affecting the status of natural resources and environment. Thus, sevaral
attemnpts have been made to delineate majer agro- ecolegical reglons in respect © soils, climata,
physiographic and natural vegetation for macro- level scientific planning.

The erstwhile Planning Commission of india In 1988-89 has divided the country Into fifteen brosd
agrociimatic Zones based on physiography, solis, geological formation, climate, cropping pattems, and
development of irfigation and mineral resources for broad agricuttural planning and developing future
strategies. The National Agricultural Research Project (NARP) was launched by the Indian Council of
Agricultural Research {ICAR) for Initlating and planning country-wide agricultural research in different
agro-climatic zones. The emphasis was on technology generation, and therefore, the country was
divided into 127 agrociimatic zones under NARP. A recent classification by the National Bureau of Soll
Survey & Land Use Planning (NBSSELUP) distinguished twenty agro-ecological zones in the country
based on the growing period as an integrated criterion of effective rainfall, sofl groups, delineated
boundaries adjusted to district boundarles with a minimal number of regions (Sehgal e of., 1982,

Each agroclimatic zone creates & rich array of landraces and traditional varleties of crops and other
alements of agroblodiversity. These landraces, raditional varleties and Crop Wild Relatives (CWRs) are

Important for sustalnabllity of crops, particularly for adaptation and sustalnablifty agalnst the impacts of
climate change.

Agrobiodiversity Holspols

The Protection of Plant Varieties and Farmers' Rights Authority (PPVFRA) has identified 22
agrobiodiversity hotspots In India based on the number of species, crop varietias, wild relatives of
cultivated crop species, soclal relevance, ancientness of agriculture, number of species domesticated
and the uniqueness of the agroecosystem (Fig 3.20), which need to be protected,
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Plant genstic rescurces {PGR) consist of: {a) landraces, (b) improved cultivars, (¢} wikd relatives, and {d)
related taxa of crop plants aleng with thelr wild proganitors and potential domesticates, and they are one
of the key compenents of agroblogiversity. The spectrum of PGR comprises diversity from the gene pogl
and centres of cultivation and material developed through breeding programmes. Among these, the
divarsity In wild relatives and related taxa of crop plants Is central for the Improvemant of crops. The
genes for various tralts stored In the wild gene pool have been extenghvely used In Improvement of many
crops. Interestingly, in Some crops they are the only available genetic resources. These facts necessitate
urgent measuras for collaction and conservation of this diversity. The seerch for genetic diversity in
economic plants I a constant geal for the braeders. Thig diversity can ba greatly enhanced using wild
reladves of crop plants (WRCPs). Adaptation to varied blotde and abletlc stresses has made the local
landraces and wild relatives extremely useful in various breading progremmes. The National Bursau of
Plant Genetic Resources (NBPGR), New Dalhl Is tha nodal organization In India for the management of
PGR. Since, s Inception In 1976, efforts have been made for the collecdon and conservation of plant
genetic resources including crop wild relatives constitute an important but scarcely exploited component
of the gene pool of domesticated species avallable to plant breeders. Weedy races are the close
companions of culthvated plant specles, and tygether form a genetically compathble complex. CWRs are
pivotal source for maintaining genetic variability in crop plants [Table 3.7.). Thus, they are widely used in
resistance breeding. Hence, it is a prarequisite to ldentify and map stete-wise on-farm conservation sites
F of crops protected by local farmers and alsa get an Ingight about culthvation practices adopted by them.
At 7oy Famners Involved In protecting tradijonal varetles of feod crops need Incentdves and support.

g
:‘.‘ ". “ About 168 species of crops Including 25 major and miner srops have been domesticated and developed
r¥Ly significant unique diversity Tn the country. The National Bureau of Plant Genetic Research [NBPGR) has
pricritized and shortlisted CWRs of 171 native crops belonging to 789 spacles, which Include cereals,
[ 1Ty millets, pseudoceresls, grain legumes, ollseeds, fibers, forages, frults and nuts, vegetables, eplces and
If’f-;,:' condiments, ornamantal plams, medicinal and aromatic, plantation crops, etc. {Pradheep et af., 2021).
IV 5|
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*Orie crop may Imvehve more than one species **Figures In parenthesls are crop taxa having wid/f weedy form(s) or
wild populations gecurring 'n Indla, which ara alse Included for counting ag CWR.




Conservation of Plamt Genetic Resources

Ceneal crops hava tha highest number of accessions of PGR with ICAR-NBPGR (Table 3.8). Stored

genatlc resources of medicinal plants, forages, vegetablas, agroforestry, and cereal crop werne
represented by 707, 228, 222, 195, and 148 species.

Table 38, Access'zn of Manl Ganwlic Aesources Conperyed

Crop Omspa) No, of Accsusions Conmervsd Tistal Ma, Statia
Crop Harns (Jeruary, 2023 = Decembser, T02IT) of Spacies 1 Decumbar,
202
M gonaratnd Haw AddiTion of
Aocusglons by
Spmciam
Cereals Bo 1587 2 a 173,487
Millats. 822 208 L+ n 80,222
Forages 308 79 7 228 7477
Preudocareals o 80 o 57 8,097
Grain lagumes 512 828 8 " 68,465
Oilsseds 0 200 0 88 63,260 att'rs,
Flbre 58 153 1 f 16,920 S.-“‘ 'a_‘f-
Vegetables 46 487 4] 212 8,679 & J ‘I -
Fruits and nuts /] 2 1 T2 300 b
Medicinal and 120 420 M 707 8M6 FILE]
Gt | G
2 47 ] 134 734 g-p;#a -
Splces, 1 159 [+] 28 384 TR ED
condiments |
and favour g -
Agroforestry 0 1 1 195 1,696 )
Duplicate 0 0 0 0 0,235 Dy
safety samples "-i""'“
Trial materal a (4] (4] ] wm
[Wheat, Barley) A UL AP PO
wm?
Total 1578 4178 a3 2,08 4,83330 i i3
Source: ICAR-NBPGR (2023) 084

Crop Improvement

Atotal of 487 high yielding variaties/ hybride comprizing 218 of cereals, 57 of ollseads, B5 of pulges, 98
of commercial crops, 29 of forage and other crops were released for commaercial cultivation (ICAR,
2023). In horicultural erops, 1otal 122 variatias wata notified for cultivation under differant agroclimatic
conditions. These included 15 varleties of frults, 1 of plantation crops, 57 of vegetabies, 2 of tropical
tubers and 7 of spices.

THl date, ICAR has released more than 6,000 verieties for cereals, oliseeds, pulses, fibre crops, forage
crops, sugar crops and other crops. This list includes 55 varieties developed through marker- assisted
selection to fulfill the varlous requirement of the farmers. In recent years [2014-2021), 1,575 high yielding
varieties of field crops were released, more than 1,300 varisties of which are climate resilient. Specific
traits such as drought and submergence tolerance, disease resistance and improved nutrition quality
have baan introgressed in 47 varieties of field crops using genomic tools. Simultanaously, the PPVFRA is
engaged in the registration of new varieties to protect the rights of farmers and plant breeders. The new
varieties registered under the PPVFRA authority are Mlustrated (Fig 3.21).
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Livestock Braeds and Production

Among over 40 animal specles domesticatad by
man, 14 major spacies coniribule 82% of global
food and agricultural production. Animal
husbandry is an integral part of India’s agricuttural
system. Animal genetic resources ane nation's
traditional strangth and provida a good option 1o
manage agricullure sector in more profitable and
sustainable manner. India has the langest bovine
population of the werld. Mixed farming of crops
and fivestock is the pradominant farming system
in India. Total livestock populetion in the country
stood at 536876 milllon heads with 36%
constituted by cattle and 20% by buffaloes.
Genetic Improvement of lvastock specles has
been carrled out to Increase milk yield, body
growth and reproductive performance. Several
breeds of cattle, goat, sheep, camel and poultry
have been conserved In thelr orlginal habitats as
well 2s In the form of embryo, semen and DNA.
Production of cloned buffalo calves has been
carried out from dead pregeny tested buffalo bull
and wild buffalo through Inter- specles cloning.

Ragistered Broeds and Mon-Dascript Animals

ICAR has characterized the Ivestock population of
India in thelr natural home tracts and so far,
registered and gazetie notified akogether 205
animal breeds Including 180 breeds of livestock
(cattia 50, buffalo 18, goat 34, sheep 44, pig 10,
horses/ ponles 7, donkey 3, camel 9, yak 1, dog 3,
poultry 22). For ex situ conservation, semen
doses and somatic cells are belng cryo conserved
at the National Gene Bank, National Bureau of
Animal Genetlic Resources (NBAGR), Kamnal. The
Mational Gene Bank has cryo consenved
aitogether 227,362 semen doses of 47 Ivestock
breads. This includes semen doses of 24 breeds
of cattle {1,63,308), 12 breeds of buffalo (53,703,
five breeds of goat (12,584), one breed each of

sheep [8,375) and camel (828), three breeds of
equine (1,750}, and a breed of yak (460).

Large proportion of non-descript animals of different
species indicates that the characterization and
inventorization of animal genetic resources of India
Is still incomplate, After the establishment of

MBAGR, phenotypic characterization of domestic
animal diversity of India has been accelerated.

Fizh diversity, Fisherles gnd Aquaculture
Fisheries and squaculture are fast-growing seclors
of India's economy that support the nutritional and
Iivalihood security of millons of depandant
populations. During 2018-18, the fisheries sactor
contributed as much as Rs 2,129 billion to the
national gross value added (GVA) which accounted
for 7.28% of the G\MA of agricuttural and allled
sactars, Natraan et al, {2078) reported an ovarall
diversily of 2,563 fish species from the inland
waters, coastal and marine ecosystems, and
aquaculture. This Included diversity of B77 specles
in fresh water, 113 speclas In brackish water, and
1,573 species in marine water,

Agriculturally Important Insects

Beneficlal insects provide ecosystem services 1o
agriculture such as pollination and the natural
reguiation of plant pasts which are extremaly
important from a conservation and production
perspective, These beneficlal insects regulate the
pest population of many harmful past species,
generate natural products, dispose waste and
recycle nutrients. The Maticnal Bureau of
Agricultural insect Resources (NBAIR) maintains
accessions of genetic diversity of agriculturally
important insects. The repository of NBAIR currenthy
holds nearly 2,25 948 specimens, and the 379

types.




Microorganisms

National Agricutturally Impertant Microbial Culture
Collection (MAIMCC), a unit of National Bureau of
Agriculturally Important Microorganisms (NBAIM)
consarves microblal cuttures from all over India
including from the unique ecosystems such as hot
and cold desens and thermal springs. So far,
1,540 bacterla, 157 archaea, 260 fungl and 200
actinorycetes have been |solated after surveys,
NAIMCC holds 6,350 agriculturally important
microorganisms which include 2,313 bacteria,
3,804 fungl and 228 cyanobacteria from cifferent
agro ecological zones of India.

Agriculiure Research, Education and Extenslon

The Indlan Councll of Agricutture Research (ICAR)
under the Minlstry of Agriculture end Farmers
Welfare (MoAFW) leads one of the largest Mational
Agricultural Research and Education System
{NARES) In the world. Presently, ICAR has 113
research institutes, 74 egricultural universities, 4
deemed-to-be-universities, 3 central universities
and 731 Krishi Vigyan Kendras (KVKs) spread
across the country. With these, India has one of
the werld's largest agricultural research human
resource capital.

Conservation Challenges and
Threats

Drivers of Blodiversity Loss, Trends, and
Relovant Sectors

Preceding Chapters have provided a valuable
insight on the status and trends in Indla’s
blodiversity while highlighting different drivers,
stressors and challenges influencing wild and
domestic biodiversity. The following section
summarises positive and negative factors
impacting blodiversity Including causes for
vulnerabifity.

Positive Factors Impacting Blodiversity:
Historically, Indkas culture, traditions, and ethos
have immensely helped in conservation of
country’s rich and unigue biodiversity including
agroblodivarsity across fts vast expanse. Indla
pald an early attention in seding aslde areas of
high biediversity values and even in conservation
of land races, crop varieties and animal breeds.
Wall lald Infrastructura, several natlonal/ state level
sclentific organizations, innovative activities, and
huge invesiments made by the central ministries,
especially Tife owning® and ‘ife supporting’, state/
UT governments, stale departments, and fleld
leval interventions by local communities
supported by much desired enabling conditions
(policy, legal and institutional framework; research
and monitoring; capacity development;
participatory approaches, etc.) have immensely

heiped In protection, management and
conservation of natural and manmade ecosystems
and associated plant and animal diversity. The
core sectors (Forest, Agriculture, Horticultura,
Animal Husbandry, and Fisherles) have long
history and experience of managing vital
biodiversity resources under their control,
Conservation of wild diversity s ensuned through
& large number of PAs, TRs, ERs, Ramsar Sies,
IBAs, KBAs, and numerous Sacred Groves, India is
not only considerate of cansenvation of natural
ecosystems, assoclated flora and fauna, and
agrobiodiversity but has developed the National
Action Flan on Climate Change, and Vision 2030
for Sustainable Development Goals, Currently, the
country has support of 2,77,688 BMCs at the
grassraots level for conservation of blodiversity,
and access and eguitable benefit sharing of
benefits arising due to use of biological resources,

Megathve Factors Impacting Blodiversity:

Starting with the turn of 20th century, several
factors emerged and intensified in the country as
negative drivers for blodiversity. The main factors
adversely impacting biodiversity are: (i)
burgeoning human population with high density
and growth; (i) large rural population raditionally
dependent upon natural resources; (§l) substantial
population as deprived, poor, illiterale, landiess,
and with small land heldings; (iv) wide spreed land
and soll degradation; (v) gradual disappearance of
grasslands, natural Inland wetlands, and fraglie
coastal and marine ecosystems; (vi) expansion
and intensification of agriculture imposing
pressure on the environment with the application
of fertilsars, herbicides and pesticides; (vil)
declining indigenous animal breeds; (viil) genetic
erosion; (ix) enhanced human wildiife interactions;
{x) rapid expanslon of physical Infrastructure
(mydroelectric projects, road network, power
ransmission lines, and others); (xl) mining and
destructive impact on biodiversity through habitat
fragmentation, soil and water pollution; (xi)
urbanisation with expanding setlements, declining
wrban biodiversity and hydralogically stressed
groundwater resources; (xli) pollution and waste;
{xiv) harmful subsidies; [xv) enhanced events of
natural disasters; and (i) intansity of climate
change and fts implications.

The SWOT Analysis In the context of conservation
of blodiversity In India ylelded valuable insight on
strengths, weaknesses, threats, and opportunities
(Table 3.9).
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The achievements, gaps, key issues and future requirements of conservaticn of biodversity in the

context of Indla are summarized In [Table 3.10]
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« (rop diverzincation; consenation of iand races, crog wid
rekatives, animal treads, and nafive Nsh fauna.

& JrTempks 10 8n0age Communilies and acoation of partcigatmy
anproachEs: Estabishment of hisrarchical orgenizations af al
Ieveds for conservation incieing CA0s.

» Gonziderabie npuks owands capecity buliding of profssionsts
and commurities, snd orgeniietional development.

= Elorts o impnove nurl EvEihoods; positive demonsirstionof
REASUMES.

= [oeamentalion of tes! practices and success stores

= [nadequate profection to prassiands, inkind wettands énd
coastsl and marina ecosystems.

= Savarnl ivestensd species umder higher risk awalts
consarvation breecing. recovery &nd rehabiiation.

» [nauMicient knowlergs and undarstantding of nalure-peopi
tedafionshin, 2nd human mpact on biadivessity.

& Inadaquate understanding and ievestmens on conindl of
pofkition, and invashve alian species.

& [nauMiciant investments and issst docimnantas maihoes and
$UC08ss shories of ecorssteeion.

] MMHMIMMM
ECOSYEEM Management, urhan emamament, snd sustainabia
managemant of orests. wallands, coastal end maring
E0OEVEIEmSE, WiiTe NOST, SOnCURLNG, SRS Nustendry,
fishanes. and aoussumes.

* [EEDCive community enganemant, sarticioalory a0onachas.
ECOOBVENDMANL, 3R Sustzinamio ivalinoods.

® naczeisinie fESeanch and moniuing infamation and
nacequats databases.

= imitsd acoess and ineouitEbie beneft shanng while subsicies
{080 NTESOECUVE Of BCONOMIC St8tus.

= Pinbies in coordinatian end Imaiementation Dcess.
& nsuficient monfloring Bnd evaiation [oceOures.

= B\ DErTORINN, poor endzrstanding snd ralzation of
biognersEy concenda, consenvation prieties. and impact of
Intesconnactad iriple crises at the grassrools feve,

® Ernanced biotic CYESSONE 0N natural ecosysiems, aoverse

= [ncompatibée iend wsa in surends of PAs of other areas of high
Diodiersaty: loss of comigorsy river connectivity: and declining
ecological integnty.

= [neffectve participatory eppraaches ihal boo soiely during the
pianning phiase.

= Poor recaanition of social struclwes and hatarogenesty. end
imsitutional eomplexties al ¥ilieng kvl and anclning.

® fe5ues of sustainachily of ecogyslems, visbiry of popuiations,
and ecosystem haai,

® (5585 of SeC!ol e ion, Coonnalion, CoTvErgence,
Mainsiyesming. Consensus buliding end canfict resolution

= Aol holfslic ecasystem anproact facus on landscaps/
EN0r0ach i consanvation:

{hrough pasticigatary prncinies and democratic
seconiralizztion.

* [V0IVE Vulnarabie Communities and iy BmDNas!s on women
Empowament.

* BaCiSi000aNg o pRamning. MOnitering. and evaluabion.

* Thvusi on natee| rEs0UCe isganatation, insiilutions
cohanence, resomte moblization and inclusion of indigenous
{editiomsl Knowiadpe.

= Pyomota and suppart sustamabia fanming amd small and micro
EnfrefTEREUrshigs: Suppdy chaln management, [inkeagas with
markel, and cost Denents.

® MR IFaNSnaency, NExDATy, sccountabiily, and owneshin

« (avalap functianal and benaviaral cagaciiss

= Eaiablsh Knawledgs Managemeant Canter wilh focus on peogs,
prnoesses, technologicad innowations, and disseamination.
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(3.8 ]
Policies, Legislations and Institutional Framework

Mature has always been very vibrant, giving and resilient to a very large extant, The eco-centric
approach of the Indian culture lies in the concepts of Vasudhaiv Kutumbkam' (Earth is one family),
‘Aranya Sanskriti’ (Forest Culture), and the ‘Prakriti Purush' (Matural Human) which are deeply embedded
in the raditions and the customs of the Indian sociely, Based on waditional conservation practices, the
community manages the local natural heritage (Mehra, 2023). The diversity of customs and raditions
results in the vividness of the conservation practices. Thus, the socio- ecological systems are of
immense significance Tor site-specific conservation programs and policies. Conservation of nature, and
wildlife have been a part of Indlan ethos, which encourages compassion and coaxistence. Further, It has
been widely recognized that conservation of biodiversity for a populous nation like India is not only
erucial as it offers a wide range of goods and services vital for human survival, but also because it is
directly linked with providing Ivelihoods and Improving socio-economic conditions for millions of local
pecple, thereby contributing to sustainable development and poverty alleviation,

India’s vision and commitment towards conservetion of biodiversity was sbundantly reflected when the
country enacted the WPA, 1972 and started establishing protected areas actively on the blogeographic
basis. This vision and commiiment were reinforced once India joined global movement by ratifying the
CBD, and subsequently adcpting Comvention's Vision 2050 of "Living in harmony with nature.’ Matably,
the Indian Constitution, as adopted in 1950, did not deal with the subject of environment, or prevention

and control of poliution as such until the 42nd Constitutional Amendment. A constitutional amendment in i‘-‘!f' s

1878 incorporated Article 48 A and Article 51 A (g) under Directive Principles of State Policy and n‘-ﬁ' !.1-

Fundamental Dutles, respectively 50 as to strengthen the anvironmental laws in Indla, Article 484 crvie g

imposes a duty on State to protect the environment from poliution by adopting various measures while

the Article 51 Alg) directs that it shall be the duty of each and every citizen of India to protect and improve o

the natural environment that includes lakes, rivers, forests, and wildlife. In addition to ratification of C3D, .

and the Constitutional Amendment, Indla has also signed sevaral related Conventicns besldes othar BT

mullilateral envirenmental agreements including the UN 2030 Agenda on Sustainable Development. Lﬁm";',‘j‘,'r

Simultaneously, India also made concerted efforts for conservation of agrobiodiversity, Collectively, 205 T

these interrefated and concurrent efforts have placed Indla on a high pedestal in the international arena, |

especially in the flald of conservation of blodhersity. Papre—

International Conventions and Treaties m

India, especially in past five decades or so has signed several Conventions, and other multitateral -

agreements relevant to biodiversity and wider discipline of environment In response to her international

obhigations. In view of these agreements, and also keeping the national agenda in perspective, the AR

country initiated a wide range of innovative programmes and action plans (Table 3.11). Most of them are COEE RAATION

of great significance from the perspective of conservation of blodhversity. ';guk!}l::-r
080

Tabbe 370

B eiarir e i Gomvanihans, sniather Murtietonm EnvieEamonte) Agradmants (MEAS)

MufiEntoral

Ernvitarmantal Eamsar Conventicn on Wellands of international importance Especially &s Waborfow] Hatiiat

Agreamants (1571} The: Gonvention focuses on the conservation and sustzinabi2 management of watiands,

oentines and designates wetlands of Intarmational iImporiance &3 Ramsas Sites. Cumantly, India
has B0 Ramsar §iles covering approor, 133 mifion ke. In bermes of tolsl umber of Ramsar $ias,
India renks s2cand in Asta and first in South Aslen country,

W00 Hertmge Caien 18 (1672 The UNESGO'S WHC I3 respansiile for the protection and
conservation of Workd Herllege Sites, encompsessing Doth natural and cusbural siles of oulstanding
Umivarsal valugs. Thers 2ré 42 Wond Hentape S38S In indk. Qut of these, 34 ara Cltural, SEven &
natural, and one. Knenachendzonga Kationad Park is of mbad type. The Western Ghats, 2 serial
Natlral site has 39 components (National Paris, Sanctuanies and Reserved Forests).

Convention on intaimational Trats n Endangared Snaclas of WiD Fauna and Aos 1973} CITES
strives to prevant the Intemations| trate of wild animsals and plants from endangening thair
survival in the wild, It provides profection fo over 35,000 species of enimaks and planis.




Convention or the fonservation of Migratory Species (CHS) of Wild Aximais (1578): Populerdy
known 35 the Convention on Migratary Speckes or the Bonn Canvention ks decicated to consening
migratory Species aciss thelr entive ranges. Given Nk location within tha Gentral Asian Fyway,
Thi3 convention holds shgnincant IMportanca for the county.

Basal Comventionon the control of Trensboandry Movements of Hazardous Westes snd (heir
(spnsal (192491, Popularly known as te Base Convention aims to protect himan hea!th and the
amvironmest ggaimsi (e Baverse eTects resulling irom Ing Denevarion, Management,
{ranshauwndary movements and cisnposal of harardous and other wastes.

UM Convaniion on Blological Divarsity ['262)- The UNGBD addresses tiodiversity
comprenensively, covering wiliife and domestic biodiversity. i focuses on theea key abjectives
Teiated [0 Conservation, Sustainenla Ies0Urca (56, 800 BCCeSS and Denedit Sharing BNzing 0ue n
s of béolopical esources. In agrmant wilh tha comvention, Indla enacled (he Biological
Diversify ACL 2002, established the Kational Blodiversity Autharity. and formed &tate Blodiversity
Boards/ UT Biomivarsity Councis. in past, indla nas aiso developed tha National Blodiversity
mmmmmmmmmummmnmmmn
COMIMmants ungar the UNGEDL

Umi Framewaric Conventon on Cimate Ghange [1652) Thisinternational trealy addresses
challenges stemming from CAmEte changs, whkch e closaly inked with biooversiy objectives
ant Susiainable Develppmen! Goals [308s). I focuzses on both mitigating cnate change and
adapting (o 1t5 ImDacts.

Unfimd Malions Comvention to Combat Deserincstion [19:64); The UNCCD Stives to combat
desertinication and allevialz diought Impacts by Implementing national action programmes.

The Kyoto Frotocod (1687 The Byoto Protocol transiztes (he obiectives of the UNFCCC Into action
Dy reduining intustrisited nations and transithoning economies bo Curt nd reduce greennouse
as (GHE) eméssions Dasod on Specinc tarpets. While the UNFCCC mendales thesa countries 1o
adool miligation polickes and repart ragularly, the Protocal hoids them accountabls to enforce
aciual emission reduction measures, indie ratined the protocol on 26 August, 2002

Thea Cartegena Frolocol on Blosstety to the Convantion on Bickopical Divarsity [2000): This
Protocol seeks to guarantes tha safe handling, transportation, 2nd utitzation of living modiied
organisms [LM0s) proguced trough modam botechnalogy, which could polantially posa sks to
wug&nmmumnmmmmmwnmn
on Y

Intarrstional Trealy on Plant Soaetic Rosoercas for Food and Agricuftura [2001): Alpnad with
1he GB0, IS Iresaty 1OCUSES an EnSLAing 1000 SECUIY OY CONSErVng, EXchanging. and sustainadly
ullizing glabal plant peneticresowces for agriculture. B aso highiights tair and enullagie benemt
gharing and recognizes farmers’ rights.

Thie Hagoys Protocol on Access end Bonef Shaning (2090): The Protocol estabillshes an
Inlemational legatly Dinding framewosk Ior SCCesS L0 penalic resources (BRS) and ensuring the teir
;uwummmmmmmmm.mummmmm

U 2030 Apenda for Sustaimaliz Development (2015), The UM Agenas for the 17 Sustainabl
Development Goats (SOGs) is Intricately linked with the objectives of ihe CBD, UNFCCC. and other
above-mentioned Conventions and MEAS.

T Parts Agrmement | 2015). The Farls Apreement ks a kegally binding infemational ireaty locused
0N addressing camate change. Its pedmary objective IS to Bmit the global averegs (amperature
Incraecss (o wall Delow 2°C above pre-Industria! levels, with 8 further goal to cap [he (emparaiee
rise 8t 1.5°C. Indlla signed he agreement on 22 Aprl 2016,




Policles

The gthos of environmental harmony and wildlife protection can be traced back to ancient scriptures in
tha Indian subcontinent. The country has developed a comprehensive framework of policies and
legisiaticns over the past several decades to address various facets of blodiversity conservation. The
foundation and legal support for blodiversity conservetion and environmental protection are rocted in the
Constitution, which creates an undying responsibility for the people of the country to take affirmative
actions towards safeguarding natural resources. This section delineates the palicy framewark
contributing to the conservation of blodiversity and effective implementation of the NBSAP In allgnment
with the Constitution's mandate, global cbligations, and other international commitments under the CBD,

MEAs, and SDGs (Table 3.12).

Matiossl Ferest Faliey, 1952

I 1952, thea Indepencient indie 1evised (13 Baier orest DORCY frmauis!ad dwing the colonial
pesiod and articakated t cover ong-thire. or 33%. of Ihe tla land are under forests. i
SUGEsted 118 Extansion of e iR on rsi/ Cansl Danks, roads, FARWAYS, CUthack waste
] thegresdad ianls Bxioas acvising Mresd dwaders and trinal peapie (0 weaning from (e
peactice of shifting agricullwe.

Tha Pravemtion of Crusity th
Animais Rules, 1678

T Gol his estelisnad dsting: s simed at preventing crusity ta anirmass, covaring aress
SUCH 25 BCANSING of Tarmiers, reatment of draught and pack animes, rguiztions 1o pertarming
animais, and [ha Imaosition of fines. Thase ruies are pedodically reviewsd and revised.

Rationat Forest Pollcy. 1888

B384, the MOEF revisad (he Kational Fosest Palcy of E352. This updated policy simed [0 ensare
esvisonmentel StabEty and he maintenancs of scological balante NCIUEEng slmesanenc
EOUMDNTLM WG Bre CTscas 107 Sustaming il borms of I, D8 It humen, Snimal, 0r piant_ it
Benphasized ihat pursing deecl Bconom: benaflts shoukd be secondary Wt fundamantal
fgosl. The polcy acvocaded kor the alvesnent of iocal communiiies in feresd motection,
conservation. and menagement Inugh intigtives e (he Joint Forest Menapement
POamme. 1S oiectves INCiugad INCreasing forest cover, 1MStonng 0earaged MIegts. and
piacing preabar emphasts on consarvatlon efforts, Both i sfyand ex sifu. In addition, the policy
gimed tnmasl ha fuetwood, Mdder, minge Mofest pmauca, and sl timbar neads of (sl sad
Iribal popuistions, wiile also mekdng & signifcant contibution i emvironmental presenetion
00 eoodogical Scabiety in the Coundry.

Paillcy Statemant far the
Abatement of Pallution. 1982

Kations Ioo Policy, 19548

The statamant aims to strangihen anvironmental compdance end anfarca palkition control
MOITR BCrOSS 113 Cournry thinugh (s Cantral Polution Cortiml Board (CPGE] and 51ata Paftion
Cantrol Boartks (SPCAsL

e DoofCY &S 10 EYOVITE DROCES UMiancs nd MDetus 1oy the ETeciive Management of mos
by promoking canpenatian and paricination from ai stakeholders. 1ts primary obiectiveisto
anhanca and supplemant nations conssnvation SRorts, particusany bocussd om he CountTy's
rich bhodrversily, especizily [ts ksuna. The NIP primarity sunpocts (he consesvetion of
endangaten Snesi=s by ofenng & Mfedng to these unsbie i0 survive i 1he wad, 1rmegh
Coordinaled bresding DrOQam: in Contiolien enviDamants (R sty conditons). Thess sTars
i to bl stocics for potendlal reintroduction Into the wiid when fessizls amd spomoriate.
Woresver, he policy endeavirs i ralse awareness about conservation (s5ues among (ha public.

Naliong! Apricoiure Policy. 2000

Wiinicipal Sofid Wasts (Wanagamant
fzd Handling| Bules, 2000

The MAP of 2000 2im3 to tag Ihe vest polential of mdkan agrculiure. argeting an annusi arowih
et of morg inan 43 i the Sector, EMoNaSIring eultame rowih aCross regians and farmers, It
aisn pricritizes catering o domestic markeds 3nd maximizing benefits rom agricultural product
s, Saveral initlathves Nave been implemsnted o pseationalize the policy aflectvely.
Including ine frmusation 0f pationsl poicies CONCAMING S8CLONS SUCh &8 cooneralion, sesds,
ami e Engion services.

These ruies INCILEZG MEasuras 1o 1he Droper GORSCIICN, SAcregation, and dsposalof sold
wste, and sms 1o addess the significant environmental risks posed by the disposal of
Umirgabedd municipal sad indus!risl waste, sspecislly bo (reshwales ecosysiams end rivering
TectWOncs. Frtnarmmaes, Ina rules suthorze GPGH and SPCES (o not anty monstor Bul &0 enforcs
campliancs with greundwates eachate standants.
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Table 3.12.
Mat-anal
Poflcies)
Guidalnnas/
Rulea Action
Pl




Matioua Sad Poilcy, 2002

Rational Environment Folicy. 2006

Thia k&7 of 2002 focisses on enfEncing sgeicuitursl productivity by acitating (he development and
(Essemmalion of new Bnd Enproves pient vareties. i focusas on Tmely SCcass &0 high-ouaity
5008, compuisory registration of seeds, estabibshanent of nfrastractis, quality assuranca
measunes, and the premokion of the 2aed industry, Moreover, i adwocates kor the removal of
lCErsng renuiraments 10r S600 degiers. fackitates the import of og-DuEY S6205. POMOIES s8e0
DAL, and suppaits e estaiishment of Sead Banks 2nd & Natkinal 3860 Brid. Furthamnars, the
piicy Encowrges inestments inresaarh and deveiogmant initialies retaled b seads.

I responss B0 1N nadion's Gonsiutone Amandmant n 178 and Commiment 10 8 cizan
EMATNMEN B DUAIINEC N Aicies 46 A and 51 A (a1 the Bl Inftiatad Saveral pOBCY IMameworis [
Sidness environmenial concesns. The Ketional Conservadion Strategy and Policy Stabement on
Emironment and Development was inirouced In 1862 to estabish  oundation fur envinanmental
[imRaciion. RECOERizing tha REAC 10f 3 CIMMrENEMEG BMirnmanta! policy, Ing ationz|
Emvironmen! Poiicy [NEF] weas formulsled and releated in 2008, Tha NEP gims tointegrals
environmantal consierations inln i cevelopmendal sciivities and ampnasizes Inal people
fependent on resourtes ohtain better iveShonds from resolrcs conservation rather than
oegradation. Furthermane, the KER atvocates thal envimamantal profection ks an innerent espacl
of developmant snd ihat emvironmental Degradation oftan ie3ds o povarty and poor naaith
CRItcomes. Tha policy documeant Hignignts Ins Milowing princiies: (1) numdan bedngs Daing 21 the
CEnre Of sustainatie evEIDpment CONCEME, e right 1o Sevelnpment, it for Ing peesent and
Ttre generations. eavironmental probecTion as an inkegral part i the developmisnt process. the
CrRcautianary apEroach With ragand 10 dovilDomantal scivItios, SConomic oiiciency, ic., poluter
£yE nd Ccost mimimization, need o economic evaluations and cost bensafil amatyses for utilziag or
Expigiling natural resources. Bgumalie BCcess 10natung and nelural MESOUITES ViE, CRan S, wals,
&I $ITict 2y for Actons or IRaCtiCns Of & DrEOn Or & COMEANY CAUSnG darmage. puliic tust
oociing maaning (ha Siabe 5 nol a0 sbanlle owner bul onfy @ brusies of (ke nalural resource
wealih, daceniraiiration, intaqration. Sethng of savironmeantal Standands, atoaion of prevenling
ivanca [Dwards eavironmsntal damaps. and EnvironmesTial ofsel g measyres.

“" "l‘.-
M B
FE S %)
[T
BT
WAIENAL
EITNFRETY
STRATEEY AN
ACTIDN FLRS
A4 ol EnviroRmant impact
| Assessmant Nofllication. 2008
T aligremant oS
Mg -
Glebal Recoaniton of 1o Ralés.
e 1892 and 2009
I
R AP KEtomal WatH Palicy, 2012
A RVTION
[F BT
BODVERETY
093

Thea EIA notification defineates the peocedure far conducting Environmental impact Assessments
(A=) amd odTBiNING emirnmentsl cearmnces. ymcaily, (N8 CAEsiance (S3UB0 ISCOMMENGS & 581 of
ManaaeMmENt and miioalon measures,

These rules, estabilsher under the Waine {Proectian] Act of 1972, govem the establshmest snd
Tecognition of z0os and piay & VTl Foie i 2x 5540 conservetion eforts.

Thea KWP was fonmuleted in 1687 10 OVErsee (N Dianning and Cevelngmant Of walsr esures and
tn ansuse thals optimal utfitzation Since RS incantion, the KWP has been reviswed and undergang
Iworevisions [in 2002 2ad 2012) (o enhance ediciency in managing challenges retzied o water
yallanimy and UtLzation. The polcy acknowIadnes the IMDact of i2nd 1SS and land cover CREnges
o cEichment aress ant squller rchangs 20mess, which In lum BMec wate isouics avaliabdlly 2nd
guakiy. i e wilh the principiess of the WP, 1he Gl Nes undestaicen various infiatives, inchading
AMEndments 10 tha Inder- State Rver Wates DIsputes ACE 2nd the orafling of oils such as the
Mational Watsr Framéwork 280 and e Rivar Rasin Wanagamen! B in 2058, In addition, 1he lem
Safty Bl of 20118 was prepsrad and passed by (s Lok Sabha, and the Mational Waler informatics
(antng was estabisne. A wet-Desad Waler RS0Urces Information System (india WRIS) was
famnched o provide access ounchassified data from tha Candral Weter Commission and Central
Ground Water Bosrd. Howsver, since [he adontion of the WP in 2012, variols cheliéngas ke waler
Sesrnity have emerped which nava promated the Gantral Minkstry of & Shakt (o nitiata aievision
of the paficy ln 2089, A crafting comimities was bormed fof (s parposa that simed i adosess
Curment waler seCion chabenges. THe NP Bk oncournges SHales to 0evesop (e own wales
poicies in alignmant with national objectives.

Haflonal |vestock Pollcy, 2018

Fuldulinias for Congarvation,
Developrmont and Massgemand of
Urban Groans, 2013

The KLP of 2013 focuses on Lhe compnanensive development of the animal husbandry sactor. The
GovBmMEnt IS Bxcuting SEveral sChemes imed &1 ponating [N growtn of hes sector
nationce, inciading Inftlatives for dairy developmen, the estatilshment of cooperalives for milk
nd Inestack procucers, vestock mission programs, (e impnovemant o anima fusbandy
IniTasirucLng. and messures for ivestock health emd tseass coninl,

AS Lhantration in indta acositrales and BXSting Urban Cemtess experience exponantial prowin,
{ness puldalings prioritize the Integration of green aseas inio City master plans to enhance tres
COVET, NUMBn0LEs Cles have been includad i the beoader Smart Cilies orogram, ghiiohting tha
Imartanca of these auidelings.




Nadional Agrofarestry Pollcy, 2014

Tz eaiorsl Agentorestry Paicy of 7014 Sesks t promote sustainatle sgricuiura! pracices by
InbEgrating tree cultivation with sgncuiure.

Bulgaliries oo Felling and Trensh
TEQUETDONE Tol Tiee Spacies
firmeem on Hon-Faresd Private

Lands, 2014

Lirkn Eraening Guidallags, 2014

Guldetines on Sustainabls
Samd Mining. 2016

Triecsa puigesines offar sta(eS the pRaspeact 10 develop & Simpis snd Consiziant rEgualory (recess
canceming tree fedling and transit pass, particisarty bor tress cultivated on nan-borest private lands.
¥erious netional smd state-level pgrams end SchEMES are Encouraging vilBgers and fanmers o
Enfane N aforestation acthies.

These Guidelnes is tha sutcome of bistant congretization of pavaments inindian citiss, resulting In
testruction of trees by making tham wesk and reducing ey Bves. Tha Buidelines supgests steps
for prodection of trees and enhancing thelr ives wilie uncertaking concrettzgtion of pavemenl.

Tnese pumdehnes wers 155U dus b riging Concens eDoul 1ng escalating levels of sand mnng in
riveuDass across 1he country and its adverse SMects on rivaried sructure, chamngl morhology,
axquatic ife, 2nd overai ives ecology. They mandzte & compiisory cumulative impact sssessment
or &l miire ropgssts.

Eroen Elgaways Polley, 2016

Watlands (Lonseriation
e Management) Rules. 2017

For{ibizar (Controf) Grder, 1885
{amengad 2017

Fations Fisn Podcy, 2020

Thea Gresn Higmeays {Panita ton, Transpiantation, Beaulmcation & Maintenance] Podcy, 2016 covers
Al Nathonal Highasys of indla, facusing on promoing greaning of cormcors. A botal of 244 68 ki
pianis hava bean pianted ) (o December 2021 scross 868 Metianal Hghway projacls, spanning
|englh of 1178 kma.

M 2010, th Government mmeucad the Wetland RUles 1 BINESS [ha Cachning 5tate of wellanos
and Ihelr CTCsal conservetion, TNass reguiations eaDandad te Jefrilion of walkanas, Algning win
the Ramazr Convention's standands. A revised version In 2077 empowers states b manage
weklanas within (helr {2rviiores, incluing identiicetion, nolifcation, and supervision of pronioited
BATvILES. The Lnoaten YL 8120 Inromucsy ihe Irncass of ‘'wis Loe, granting Stee-ied waend
amtnoriles’ (scration over pRamIthed activities in the targer Inbarest Kotably, the new nies excluds
rivexs/ StTEEM:s and man-mare wallamas ir orinking water, iyarmpawer, ad paody fieids under Ihe
respec:iiva Calegories of naburel snd manmade watiands from rEguistory supervision

This arder reguiates the produclion. shoreps. sele. and quaity of fertilizers.

Tha Goveinment his Introduced te Kzional Fisheries Polcy of 20310, merging existing policks on
maring fisherias wilhdran polcles on intand fsheries, aguaculiure, and maricustire. This infegeated
epach sims o povide & strategic framewer Tor 1he development, managamant, end regelation
ol both cantuna and cullure Rsharies In & sustainable manner, Additionaly, the policy hiphipnis
procuctive collaboration with oiher econneilc sechors Bk agriculiure, coastal anea covelonment.
8] SOOI 10 33VERca [N DI CHveS ol 1he B2 Econgany’. It Bis0 BNOErsCaores the
Importance of cantar-1as and interstals cooparation for s0Cio-aconoaic progress and the
economic wel-baing of fshing communitias 2nd fish tarmears, particularly thase engaged in
trilitional and smell-5caie Nisheries.

incla's Hatignal WiidiRte
Action Plan, 201731

Matlonal Pian for Conservation
0F AQuetic ECosysinma. 2013

Thoa G piepeased the initial Raticnal Wit Action Fan [NWAP] in 1583 [o estaiish s unifed
sirztegy bor safeguarding. canserving, and managing wildilfe scross Inidia. Subseguant In its
conpletion and in ight of evoiving chelianges, e WAP underwen revision, laading to he second
piian spanning from 2002 o 2018 Further revisions ensucd end resuted n the cierant oparationsl
third pin covering 1he paried fram 2017 to 2031,

Thia Rationsi Pian for Conservation of Aouatic Ecosysiems (NRGA) schame, implemented on a cost:
sharing hasis betwaesn ihe Ganiral Governmend and Stale Bovemnments, fecises on the
Consenvetion and menagemant f watlands. including iakes, 8crass the country. Previousiy. Ihg
MoEFCC oroviced financial a3sistance tn States and Lnion Tambenes tioun tha Ketons Wotlands
Consarvation Programma (WWCF] and tha Kational |2 Consanvation Pian (LOP] undfl 206213 WWE
B MLCP were merged inkg the NPCA SCEmS In Fecrssy, 201 b0 straamiing sMonts and aviid
overiag,




Legislations

Several legistations concerning forests, wildife, biodiversity, environment, agriculture, paliution control
and various other sectors have been anaciad in post- indepandence India (Fig 3.22 and Table 3.13).

Institutional Framework

Conservation of blodiversity involves a wide range of stakeholders oparating at global, national, state,
and local levels, each playing crucial roles in formulating policies, enacting legisiations, developing
guidelines, reguiating mechanisms and rules, and field level protection, along with management and
conservation of blodiversity resources. Another set of stakeholders Include which efther use
biodiversity or Impact biodiversity, or both. Stakehoiders encompass governmental agencies at various
hierarchical levels, as well as multilateral partners of the government, international NGOs, blodiversity
ralated orgenizations {including professional, privete, non- governmental, and community-based
organizations), and private entities. Sectors (central ministries) relevant to biodiversity can be broadly
categorized into threa main groups: ([} sectors owning [ife or custodians of blodiversity, or supparting
sectors responsible for the prolection, regulation, management, and conservation; {Il} sectors using
biodiversity; and (il) sectors impacting blodiversity.

The institutional framework for conservation of biodiversity also comprises a wide range of
organizations operating at differant scales, Including International organizations, nationalf state/ lacal
government siructures, business enterprises, NGOs, and community groups. Institutions are a form of
capltal, and they can be formal (official organisations) as well as informal (customs and norms of
behaviour). Matural systems are intricate, with essential biological processes occurring across varlous
spatial and temporal scales, Despite rural communities (at the local level) often being unfamilar with
the term ‘biodiversity!, they possess extensive knowledge of sustainable practices that are compatible
with blodiversity conservation efforts. In India, blodiversity conservation refies significantly on the
engagament of local communities and community-based organizations. These local Institutional actors
managing natural resources typically depend upon central) state governments for legal recognition of
their rights.

Fig 1.32. Palicy, Lwwn, Juiceiines, Fulms and Action Piang rewevant to Forerl, Wildtife, Riodiversty ard Eavimamant
«  Mationsl Fores! Policy, 1288 + Nallona Emvironmeesnt Podcy, 2008
= Matiangl 2o Poiicy, 1988 + Natlonal Water Policy, 2012
+  Mational Saeds Policy, 2002 « puitelines on Sistainabie Sand Mining, 2015
= Recognition of Zoo Rules. 1832 and 2009 +  Polcy Statement for e ADS{EmeNT of Poluion, 1982,
+ Mational grotosestry Policy, 2003 = Been Rgiweys PORCY, 200
=+ Matonal Livestock Palicy, 2018 = Gumdeines on Sustainatie Sand Mining, 2016
Sl Forest Posicy, 2017 +  Eirnnment (Protection) Act, 1386 (15! smendedin
= Mamangl Agricoituse Pokcy, 2000 01
- Mathanal FiEh Posny. 2000 = HKallonal Green Tribuna! Act, 2080
- IndRanForest Ak 1627 (last amendsg 2017) = Waler (Prevantion and Contol of Pollutian) Act, 7
« Wil (Proteciion] A, 1872 0as! smencedin 2022) xxﬂhmmmu o
+ Forest (Consenvation] Act. 1980 (i2st amended n 2023) .II:LWIH[I everion 912003} Polston)
it + A {Prevention ang Conro o Paaton) A, 1981 st
= cogical Diversity Act, 2002 kast amended in 2029) AMGn0at i1 T84T
0 oot gt + CosstalPegulation Zone GR7] Nt catior, 199,

(Recagnition of Foresd kighis) Act. 2008:

+ Gulteles ofFaing & Transi Reguiations or Traes Species s e
« ThePeventionol C-ueky t Anmats s, 1978 LT
+ Wellands (Conservation snd Manggament) Rules, 2077 +  Watiands | Canservetion and Management] Ruies. 2017,
e e s e
= Matiangl Wildke Action Pian, 201731

+ Fortilzer (Gontrof] Odar, Y985 famended 20171




Hational Legisiations

I Tiewdlen Fiorest ACE. 1627 [est amended In 2017): 7Y xiatlighes crRRrs aed pocRowss for (e resermtion snd
GEsAINATAoN of forests for consarvation and 'eoal pmiaction B atsa RoVEmns te management of fores! produce.
INCALCTa remtatons 0n Tanst and Me ComesS0naing =65 nd Cutes. niamentaion ol 15 Desurs Indough the
Diecin: Genesal of Forests 8l tha nalinal vl 370, and thelr iower {1z ievel fovmations. Tha ACt previausty
Inciucsat bamitinss in f aafnion of ees. NECASSTANNG parmits for (e inter-state movament The amendment
£ 207 nemuved tembeos fiom s calimla, Gomsesantly, g o {Fansooring HEmmaos from no mest
BOaS 0NN {DOSFCS DENTHIS,

I Wline (Preection] Act, W72 (lzst amended in 2ORE} WRA ETDOWESS S13188 10 Geagnale aRas o eeningosl
Taunal, forad, or peomoikagicsl significanca &5 prolscted arsas [PS) unte four e calegonss Enfnirerment
£ e Aot 15 C2miee 0UT iy Ihe Central 8nd S22 Javarments, With he Chics Waome Wandan af coch stateyosted
WL TR Neguisie Enooly, Faiowed (ne Binesdment, (e eCer O SCResisss Ras dean ranw:ad In Tour
Schadute | comlaining animal s0aciss recaiving e highest ievel of pralicion, Schedul | 107 animeal speciEs
sutiect b alasser degen of profeciion, Schedula ¥ for priodecien plant species, and Schatils i tor schadilen
SERCIBNS UNoes (TS

I Fores! [Consarvation) Act, YR80 (sl amendad in 2023 FCA repuistes L (Pvesion of fovest kads foe pon-
Ioresiry mmoses and has helpad Sgnificently Amil such acthiiles aoress the cauntry, R immoses rigomizs
Sty s mEnales tharecowery of Nat Present Vite INPY] nd Cormpensating ETIestition costs gublant
10 1590 Ever 100 126 Foam 11 USSN BOENCY, BEticas Nacussary Dovesions fof the onoieclon &nd consanvaton of
WhaBie 2nd o0 varsity, Fofwing the amerdment. (A ievised AcTWiTsoknly be apcicabie 1 lands nolifisd 25
@Stz unce ma knten Frest Act, 1877 or Ihaie clicety oo Dad as fonssts onon e Goinkar 75, 18601
(a2t 4 forest R wilhi 100 o of prosects foe naliona seourRy and Cofenss pumose; (L aiso
s BACS SUCH 8 2005, S24ar. and oThor eCainiens mfachiles wihin Taes: Bods

] Enviranmant {Protaction) AcY, 1046 (kast amanoa in 1981). ERA. an umbreila iegisiafion empawars iha Bl
{Favekon rules anil poAcies pined A7 TXleguaTing INe aivimnmen! I Bncompasses & expachs ralated 10
ervironmsent & mrolection eed pranks suihaily i 1he Siste 1o issue nofilications scomdngly, The governmant |8
mEnaated o issue notications dostonating Eco Sensiiive £ones (E525) Ground PAS and mar key earonmant ey
SENERIVESEES. M S0 INCIUCES DNOVES Cis Mo Ie DIaCaration OF fenal Wastar Mars Cutlinng D, requiated,
#nd parmessiDie activtas within Ihesa ranas. Undar 1 srovislons of EPA, costial-ginotehos Reve Desn nollfed =
Coastsl Sagutation fane T517) Gnd varinst act hvitles i Me CRT &= ragubated Tras, axtent sufpodt 1 acolngiestly
surteiva criasla ang mariee naiats, The AT wes EmEroal 10r Ncksion of new Fuvistns on hazanne
SEEIBNCES, B pOAUTIaN, Weter pofution. noise DOBULA, Bod omronmEenls MDact assessment.

I Biokogical 0iversity AcL FOM2 {151 ementad in 2823]: The I Aot recngnies Inde's fich and umiue tibogicel
(Rveraity and Ing Esseciatpe thdeonsl and conamporery kKnowliooe systems, i aripnts i Couniny 3
commitment o implemmanting he CED oy roviog for he consenvation of D pioaical diversiy, sustanabia psa of
25 COMDOMSNIS, B falr ang eqrabie sharing of the Conesms 55 o thidse of Chelp el resmunces. Tha &b
M| rpanctatas 1he estabistment of HEA o (e mel oral fvel wiile SESSIUTHGS 8t e stis/UT fovel (e faming of
Dedversity a3, $he constitaticn of BMG far Impiementation of B2 AC &f 1752 Mok ievel, 270 Ine preparation of
FeRs. Il 8150 proenobes iS40 nd 2 ST canservetion. the development of atcosl snd stale iovel srecapies and
1100 pians, hiadiversity monitoeng. NUDRC SWAraNess. 1Ssaanc, and Iraming, Folowin (e assndmant,
Exeytion b bean pantad o AYLSH practitioners 2d traditisns knowiedge holders rom payinig Access and
Psennfi Snerie) (AR5). B eompens alory Enoont ymesy i (0 ik and olier Comeminities whn (i oy
f v, PR, 0] LoUre et s eicingl plants ool L (he AYLESH industey. 1L etss demoves onming|
peanallies ROF viciatans and repiaces them witn fincs

l Trig Schodubed Trices and 0ther Traditlons) Forest Dwedens (Reargarsation of Fosest Reghits? ACE 2008; Th FRA
2006 'meegrizes andvests the (orast Anis In ieest i2nds in (he Frest cwaling 526 2nc ofher (1a0fiongl trest
Cwaliast: wiho b fen living in guch forests for genenations besides 1he Act S25is tn baiencs tase fghts with the
reEnasaties R0 Comsarvalion of Dachersity. sUstangDs e end mentenane of ecoiogical DHTe

I Thee Noatiomai Eresn Trilsmal Act. 200 75 NGT AGE perians (o the esiabishment of 17 hetionsl Erpen Trbunal and
it kenches oSS i coumtry 'or e9ec!ve end mxpentions deacsal of gl cases relatod 0 amimamentsl
EETteclion. consenE0n o Iuresit 51 othor matur BsoucEs The WGT lokows varied Drincinias incomoeaies i e
ki Fimvirmnmeni Policy [NEPL 2005 for decksion maidng
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Conservation Authoritles

There are a few statutory conservation authorities operating at the national and state levels that ane
primarily tasked with overseeing efforts towards conservation of blodiversity (Fig 3.23; Table 3.14).

TUCH, WWWF-internz-

e tional, Wildlife

Consanatio
Saciety, The Nature
Consarancy

Schemtihe Institmtions

BS1, 251, 51, W, IFM,
KCFRE [FRI, IFGTE, HFRI,
AFFL FFA, ST, IFR,
IF8, TFRI), 1IRS, ISRO-
SAC, NRSC, GRPHIMESD,

eic.
ICAR and its Institutes,
WBPGH, MBJ
WRFGR, ste,

Organizations under
ST, C5iR, DAT, eic.

WAWE-Indis, WTI, WCS,

ATREE, etz

Minigtry of Environment,
Forest and CHmate
Change
Ministry of Agriculre
and Farmer's Welfane
Minisiry of Fishaties,
Ariimal Huskandry and
Dairyirg
Ministry of Rural
Devedopment
Ministry of Tribal Affairs
Ministry of Housing
and Urban Affairs
Ministry of Panchayat! Raj
Mintstry of jai Shakal
pinkstry of Science and
Technoligy, et

National Blodiversity

National Tiger
Conservation Authory
Central Zoa Autharity
Compensatory
Afferestation Fund
Management and

Planning Authority,

and Ecc-Devalopmant
Boan, elc

Agricultum
Horticutture and Food

Rural Development
Urban Affsirs
Water Rescunes
Panchayat! faj
Tribal Affairs, stc.

State Blodiversity
Boards and UTBCs

Universities - State/
Forestry B Agricstture

Unstversitios amd

{eg., KFRI, SFRL, TRGR!)

Commimess
Joint Fonest

Commitees
Van Panchayts

Comm|fises

Councils
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Tonm Growin Prisdity
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A CredH Programime
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gection highlights some of the recent initiatives and ongeing schemes

In/tha Linioin Butged 2023, Trean Growin' emaned as a key focus Sess amang i Seven
priarities outined, sagning weth IngLa's tralectory towasos achigving net 22/ caron
Bmissions [y 2070 This endarscoras Menation's commimesl to fostering & graan
incuzstrial and economic trensition. By proritizing grean growth iniliatves, india sims o
DecTease Ine Carbon MmEasay of 113 econdmmy Wil SmENaneausly Creating signiicant
Qoooriumities for FBEN oS Cresfionon & lane scaie.

The ofieciive of tha IniTiEtive is o IRcentving enviranmentaly Susienaiie practces and
actions oy companics, diduas, and locaiDodies:

The MISHT] it ve Nods part cutar Signifcants dus [0 the cracial foie of mangroves &nd
costal Ecosysiems i mitigating climets chamge. This inilialive aims (D Extensively expand
Man)rove development 8Crss - 40 km”, spanning 11 5tétes and 2 Union Terriones over 8
Tive-y2ar Deriod siarting from FY 2023-24. T schema is desined bo feciitato the
EXChanga of best practices ragarding nlantation achricuas, consarvation measurss,
Mmanegerment practicas, and reseurta motilieation Inrough Pubilc Private Pestherships

PA-PRANAM reprosenis an nftistve simed & nUriuring and prESenving NG Msailh of iiviag
pised. POGramene empnasiess cans for Mothes EBithand 73 Impaiianca of maintsning
2 heaitiry arvironmeaL It imioives allocating 505 of (18 seved farti(zer subsidy. meuiling
Trom pedkaced chemical fert Bzer Usége companad 1o previous three-yeas sverags, o the
Tesneciive Sates of Union Tamitories. This innovalive BppiDSch sires (owerds adoption o
‘Sustamabis amiculLral practicss and promtion of smvisonmantsl consesvabian. A5 8
primary o, PU-PRANAN 30dresses the pressing lesus o encessive chemica fertlitzer
2nd pesficie Uss in sgricuiwe.

The schems aims to promaka Le conservation of wetlands by encoutaging thelr optimal
Utfization tn enhance bldiversity, cartan siock, ecotourtsm coportunities, and income
genereion v local communilies Key features inciuc integeating their menagemand foc
(Orsen growlR, developing naune and CufTLTE-Dasen LounseL and oslering community
stewantship for wetiand-besad (IWeahoods, herftags, and cullies. The scheme 250 seeks
10 ES1B0REN CORaDOMATION WM Vari0yS Stakeholosrs INCIUng Mnisties, S1ate
Bovernmenis, research Instilutions, and [he Industrial secin ecrss indla,

1B8I s8rves a3 & national pkatform fos furthering disiagus, Sharing knowiadge, and
facitating learning among businessas and stakeholders, leading te manstreaming of
‘SUStaina0ie DROI0RICAl AVErSITY mEnagemeant Imn DUsinessas. Upon imAtation by ine
MOEFLE and kunchad by the Confdirston ol indlan industry (28] with support from (he
fearman intematlonal Cooparalion (5I7). B8l adapts & multl-stakeholder appnach
imvoiving Dusingssas, qovermment agenciss. K0S, and ecademia RS primary goal is 1o
2856 EWETERR5S O] DUSH125505 D01 BRdivarsily 2nd ECOSYStem Services [BSES)
and ta Integrate BAFS consideralions Into Ihelr anerations and supply chains,

This join iniative of L N8A and iva UMOP aims Lo racriufl 20 postgraduate studen(s for
& 0ne-year engagament pariad (arough & transparent and competitive tnina seiection
[F0CESS. This Drogram 523k [ mvolve entrsisstic and inagvalive Stuaants who am
E20r 10 Ba InWienne In F2UeE) ESOUFCE Mmanacement and biodversity consantion.
It obse<ive Is 550 in provice fBchmical support £ NBA projects across diffsrent Siatas
and inion Temitories, B8 well a5 In 2ssist SRS UTACS in fuliling thelr mangatss.
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atioma! ¥issian on The Mission 15 spearm:aded by MOEFCC and coondinated By tha 0Mcs of the Principal

hisE'varsty and SCIENINC AGVISEF 10 N G0l (PSA OMica] and [TovDss 3 COMOrENansie ITamawon for

hsman Wl-Deng biodiversity conservalion. It Integratas vanous asnects nciuding biodiersity,
ecosystem services, cimate changs. agricuifive, heaith, biceconamy, end capacity
buiiding witfin the reaim of blodiversity sience. s oolective & to establish a strong link
e cwan blodivers:ty and e ECoaAOMIC DIS0BIIRY ot the Daonia of indka, tharety
transtorming blodiversity science In the country. The/mission seeks to (everage tha
country's diversa bindiversily (o address chelienges in ciimate change. healin, and
agricutue. I 51785563 UDon Calisbons!ion BRONG povamments. NGO, and other
Institutions ta efectively catalugus. &55655, Men, 2nd moniter DOAVErsTy na

SUSCHNARIE Way,
e The 60l entens Anancial and technical support tn State) UT governments of widife
Devaicpmont &1 cunservation sorts under this 58
Wil lEaman
(377

Lifestyle for Environment

Mission Lifestyle for Environment (LIFE) recognizes that Indian cuftures and living traditions
are inherently sustainable. Anclent scriptures have emphasized on conservation of natural
haritaga and living in harmony with natura. The Vislon 2050 for conservation of
biodiversity Is ‘Living In harmony with nature’. Hence, there is a felt need t2 tap inla the
ancient wisdom and spread the message to as many people as possible. Mission LIFE
seeks to channelize the efforts of Individuals and communities Into a global mass
maovement of positive behavioural change. Thus, India took a lead in propagating tha idea
of Misslon LIFE during the COP 26 to UNFCCC in Glasgow In November, 2021 as a mass
maovemant for susteinable consumption to protect and presarve the envircnment.
Subseguent to the launch of Mission LIFE, all central minisiries have made efforts at all
levels to spread the message of Immense wtility 1o everyone and the wider cause of
environmental management. Sincere and resoiute efforts are required to ansure that
Mission LIFE Is successful and it brings desired behavioural change In masses so they can
help in improving the environment and the conservation of bicdiversity.
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NATIONAL BIODIVERSITY
E{EﬁTEGY AND ACTION
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Introduction

Since 2008, Indla has been actively framing and updating its strategles and action
plans for biodiversity to address emerging needs and challenges In line with
international frameworks. The country has implemented various actlon plans using a
range of approaches, resulting in significant progress and numerous success stories
in the field of biodiversity conservation.

To achieve the ambitious Mational Biodiversity Targets, it Is essential to upscale
lessons learned from past conservation efforts, contributing to Mission 2030 and
making strides toward Vision 2050. The National Biodiversity Tergets, adopted
through a comprehensive consultative process, ancompass both wild diversity and
agrobiodiversity. They address the elements of the Convention on Biological
Diversity (CBD), conservation, sustalnable use, and access and benefit-sharing
{ABS), while congidering & multiiude of threats and cross-cutiing lssues,

The updated National Blodiversity Suategy and Action Plan (NBSAP) aims to support
both national and global conservation agendas. It seeks to effectively addrass kay
national challenges such as water crises, food insecurity, unsustainable livelihoods,
arowing human-wildife imaractions, pallution, emarging diseases, disaster risks,
and the overall vuinerabilities of communities and ecosystems.

(4.2

KM-GBF Themas and National Biodiversity Targets
KM-GBF segregated 23 Global Targets under the following three themes:

L. Reducing threats to biodiversity,

Il. Maeting people's neads through sustalnable use and benefit-sharing, and
iil. Tools and salutions for implementation and mainstreaming.

Twanty threa National Biodiversity Targets (NBTs) for Indla were aligned with Global
Targets as all of tham are relevant to country’s biodiversity, national circumstances,
priorities, and capablities. Through the consultation process, the NBTs ware
segregated undar the three themes as follows:

The first set of eight targets (NBT 110 NBT B) are covered under the first thema of
‘Reducing threats to blodiversity”. Out of these, five targets directly emanate from the
five major threats to biodiversity viz., (i) land and sea use change, (il) pollution, {iil)
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species overexploitation, (v} climate change, and [v) invasive alien species, Remaining three targets
refates to important priority conservation actions viz., (i) ecosystem restoration, (i) managament of
species and genetic diversity, and (iil) use, harvest, trade of wild species is legal and sustainable as they
have been necessitated due to cumulative impact of five threats or underlying causes leading into wide
spread degradation of ecosystems and aggravated human induced extinction of species.

The second set of five targets (NBT 9 to NBT 13) under the theme of ‘Meseting peopla's needs through
sustalnable use and benefit-sharing’ focuses on sustainable management of agroblodiversity including
agriculture, animal husbandry, aguaculture, fisherles besides forast areas as they predominantly halp to
meet needs of food and livelihoods of rural people, especially farmers, herders, fisher folks, tribal people,
and ather forest dwellers. In addition, NBTs under the theme also focuses on sustainable use of wild
species, managament of ecosystem services, enhanced access and quality of green and biues spaces
vital for growing urban population, and access and equitable banefit sharing arising from the use of
blodiversity 1o peopie 50 that they can well cannect with conservation agenda and thelr suppor for fiekd
lgvel conservation can be elicited.

The third thame of Tools and soluticns for Implementation and malnstreaming” include a set of ten
targets (NET 14 1o NBT 23). These targats emphasizae on actions ralevant to mainstreaming bladivarsiy,
sustainable production, sustainable consumption and reduction in waste, repurpesing harmful subsidies,
capatity development, Knowledge management, resource mobilization, participatory approaches, and
equitable and gender responsive planning, decision making, and implementation.




ax |
India’'s National Biodiversity Targets and Action points

BlodiversityInclusive Integrated land / sea use planning

“Ensitte that ol areas rs undad participatoly snd intagrated Blodvarsity Inchistve statial
plAnMng &nd 8 Mective manapamant (TOCEESES A00TESSIRQ lani-and sa8-458 changs, 10 bring Ina
Ive5 of arees of high bipdiversity imporfance, including ecosystems of high ecologice! integrity,

“‘q 9 ringe Lo zero by 2030, whila respecting the rights of Local Commamities (LCs).
alss,
- = - o
FFaoRy
‘ Inia developad A Bigeoomeli: classication Jof conservalion pianalag n the country and estabiished  neDwork ol Wi
M [POtected areas, PAS LEYIEE Mur 0l Cainoceles covering INEe mare {han E% GADF [he courtry 1S ihe eutcome of Liis plonge:
iy ilitive Certably, hese PAs terrestlal,niand waters, and coastal andmarine ecosyatems) are thereposry ef he country's
HITERSTY rich ani unique biodiversity, Inika has esn a35es3ing knd Uss ndiand cover [LULC) changss in e courntry for past M 0ecades
LIPS 000, TR FSI by roYices valu2cke kgl on et COver feveRieg 19e XAct 55 el 88 WOty scatlesed smak orest
k2030 aicies. O Simiiar Bnes. 108 [SKD AR Cien 0ul MDD Mt Al nSUTA! BRY MAn MANs Welkngs AC70Se e Country Wice Snas
| ot &n assessment N decatal changas in wetiands. The Natlonsi Remale Sensing Gentre (NESE) has Deen maktsining &

In alkFwaT weh Yalatie wal portel (Bhervan) featuring peoprapnical content (n G5 isyers of much Mesevanss bo this tangat. Some other agencies
g1 NSSALANE SATHAY ERSTCI38S O RENarslng MuUCh Desies N miation Dase O Bo3stal Endmarne BcOsySEms. Nevenneisss,
e itarts &7E argently FeqLired to Fite grate ant SIENQINEN oOCIng inlliathves
v This target s ol Immenss ralevanca for Indla where formsl land s planning s ting place but SUCh peicesses maynot b

| Tocusing on DarTetory and odersity CiUSiVe ntegratad and/ s28Use pianiing . EROrTs e nEeced fa Drone and DX0Active

e ‘BSBesSMAn{s 30 83 b0 eanance pretectlon in arsas of Nigh bodiversity and ecological Inteprity, conmacthviy, asd for directing
0P MBAE Evelopenental ACIVItIes 00 B nainnal) regionay state level The NST 1wil CONETEULE fowards Gaais A and &, andt 1S ke Wit
BRIy Giba Targets 2,3, 6 10, and 12: and 0BS 14.2, 161, 15.6, a0 16.8,

105

ACTION POINTS

1 Prepara national and state lavel spatal plans wsing high resolution pospatial data for defineating areas of high biocversity
[EOrtance and 1RGIaded COSyIems.

2. Propan: Foresl Warking Plan{x] ax per Lhe Kational Working Plan Cade Lo mainetream biodiversity comsenvalion
3. Prepare managerment nlen for gl categories of PAS. end conservation pians for B, CREs, wetlands and OECKs

4. Promote inegeated 2p0raches o ihe mansgament of rivel Dasing Consiierng LOSINesm and CewNSIEai INFows and
withirawaks by saason, poiiution ko2 0s and naturel regenerstion capacizies. in parficuls:. for maintenance of in-stream
ecological vaes.

5, ASunCacamprenensive 3n0Mach ointegrated coaslal management by adaressing Iniages balwes codstal areas,
#WELiands, &nd IVEF Syslems In relgvant policies, requiations snd programimes.




“Ensura that by 2030, 61 laast tha pricriired 30 par Dant arees of cagraded
barrestriad, intand wotey, and merine 200 coasia| acosyStams Bre Unces afeclve

resinration, in crier Lo enhance biodiversity and ecozyelsm imctioes and
services. ecologlcal lstegrity s conneciivity.”

NBT 2 acinowledoes witlsspiead dagradslion of variad aousystams, &nd focuses on an ambilions largol f o ieast 30% areas ae'sp
of degraded tenestrial Iniand walers. and poastal 8nd Marine EcOsYSIEMS &7 Wder eFective restoration by 2030. The target - ¥ 95—
450 BTYISAGES [N FBSUOFEHION BTors SHOUK] CoNUIDURE [Werds BNNANCEd Ecoiogical INEQEITY BNG COnrecTLY WA 8ng S0 %
ENNG acosYStETS. F®ivyg
AgQrcasteral expansion InQusiriat2ation, develogenent of Bnear INTaStrUCure, mining. Letianization, 2nd ather developmenta
ct¥iDEs besioes OVBrEXMLEtion of ksl ECOSYSIBITS by 1BS0GTCE OEQENGENK cOMMUNIES N he Courtry, especiafy S
pust-noependBnca Nave kg 1o larpe- 3cals dagradation 0f acosys{ems, ultimately [eduCing BCOSYSTE SarviCas hey onoe Ao
et 11 aer. Hance, This tarme! 55 nol anly reliwant for ihe COURITY bt of imast prionty Inf result-ariented actions. BT 213 i
aligned with Goats A and B: bl Targets 3, .1, 0 12: a0 S06s B8, M2 161 and 6.2 AT AR
|
in plgnmgnt with
Moot
Giobad
° Tr—
ACTION POINTS |
1 Lincertake mapping of Oegraded (BMesirial. niand wate and manne a1 ooasal BCOSYStEmS f rieftizng avees for A R
Tefanifation and resioration. [F HOWE
2 Sirangihan and auqent N XL DICQIAENGS, SChGMGS 2 ZCTNias o1 1ha Ganlal snd Stts Geverniments rasing —
1o estoration of el prioritized degraded ecosystems 106
i

Lincestake restration of dagraced ecasysiams ough multh-staendider narinersnips (o enkance scoingical
coanectiity, and resiors acosystam hunctlons and sandcas.

4. Institutionatize 3 syslem of monfboring prolecls in ol spprowed mining plans to ersure Salte disposal of Lalings and
aceystem (enaDita(ion Ipikwing (e principies of ecolngical succession.

b irangtrsan capacity and maks svalams techriguas and tehnologes for the 1eganaratien and restaration of
BCOSySIEMS

B Prepare and impiement iematlc acikon pisns InComorating watershed imanagement siralegies tn amest nd reverse
UBSATNCEEION B0 BXNANG OFean COVeN,

1. Milimate and manage (he impacts on bisdiversily dus to river velley projects, power planly, induslrics, near
Inirastraciuee. and mings.

B Initiate actions to restore vits! soatal and temporel coanacthvRy (ongiudingl, horsontal, vertiosl and temporal) within
Tiverscapes and ensure Environmental flow.




“Ensorg and emablo that Dy 2030, ot isest 30 por cani of terrestrial, miand wsters, and coastil amg marig srsas.
espectally areas of importancs of Mlodiversity, ecosystem functions and sarvices, am sfictively consamved
[hrough ecologically representallve. well-conneclod protectad arsas and Other ENective brea-based
Conaarvation Measures (OECMS). Alne, Integrate (ribai 6raas Whesmves spoRcahie into wide: jandscapes/
gapscnges and ansure thal susiainebie use ks lege! and coasitont with consenvetion outcomes while respecting
{2 rigitts of Lovas Comnaimdlles [L0S], Inchuding thelr tramilionst terilones.

Besiies enhancing (he Braas under PAS ng Other EMective Ares-Based Consarvation Messures (0ECMs] to 30%, the tarpet Bims
{0 provide & much stronger recognition of the critical roke el cammunities can play in cansanvation of biodiversily whila
ENsTing sustainaiea (18 11 IS one of tha mst wel racognized targets &5 Il MireCtly contribdtes towarns consanvation of wild
iversSy by satting asioe arees of high bindiversity Importansa and ecoicgical integrity. heraty thay not only serve 858
Tepositoryof bicdivereity and alowing evolutionary and ecoiogical processes to persist but aieo offer varied ocogystem services
1o maniang.

Indta s made anolabis progress towards this target by having an Impresshve PA (temestrial coastal end marng] network
desinatag under the WP, 172 In scation, Sbout 17.5% of (4 &€ “managed forgsts” nder I Indian Forest Act, 1927 have
diflesent lagal calegaries and gracsant of hiodhwensdy peniaction and managament repimes Morover, desipnates welland armas
Unide[ The EFrOnmEntal (FrOtECtion) ACL 1966 2nd Esdversity Heritage SILes Lider Ihe B0 ACL 2002 sirificantty ConiTmts
TOWeres IS taTgEL. The NBA's fep0rt on IndIe's BChivsment ageinst ABTS 1 and B HighEgnts that SDout 614074 oo nearty
27% 0f B4 Is Bocressing the recairement of (his Larged. Further, india has achieved  somificant progress |owards DECMs Dy way
of \gestitying areas Unges tiferent categories. st 512183 hava sacred Groves and oiher community conserved arses (BASL
BT 3 cotributes towards Boal A &nd has Iinkages with Global Targets 4. 9.and 1L and 085 6. 114,145, snd 154,

ACTION POINTS

1. Promte estabiishment of Conservalion Resenes and Community RESErves 10 ensure sooguals npresentsiion of af
Diogaagraghic 20nes in tha couniry.

2 Eslahiich seibsustaining monkoring System far oversesing management efectivensss of tha P4 nelwork

& Implement site-specinc ecodevedonmend programmes i irings sreas 0F A3, tn enhance Iveliinods and provisioning of
BCOSYSIEM B2viCES 107 I0Cal Commurities.

4. Etrengthen and sepnort ressarch work on PAs, Binsphor Resorves and fragio ecosystoms by involving research nstitutions
and unfversiies i develon bassing dats on biokegical and managamen] atirDUtes. and ECOSYSIBM fuNcHlons and semvices:

i Sirenglnen the peatection o7 Breas of Mgk bipiogicel diversky, (ich in tiestEned spacies, BnCeMISM and panstic rEsources
‘Wil provicing altornative ivolhoods and 200085 LD mSDWCes [0 local commnitios.

i Deyelog pantnershies with local cemmunities for enhancement of wilditte habitats. and Diodiversity conservalion in
Comsrvation REsanyas &nd Commernity Resanes,

1. Ensure effactive manzgament of ecoiogically sansitve ansss! eco-sansitive rones theoughimplemantation of zonal master
pian.

B, [nkagrate consarvation and wise Usa of welnds and rver basing [veiving f stakencidars, in particular ocal communilies
{0 ensure maintenance of ydnoigical regimes and consanation of Diodversity.

G Inentity hotspats of agrbiodiversiy undar dilfensnt agrocmatic ones and promote on-fam conservaiion.

10 ACGCOH) priarty attertion [0 Mitkeale polential adhverse IMACts 0 tedignsted UNESCITS nalurs Work) Harmage Sites 4ad
Biogdivarsity Henta0a SEaS In viow Of [Nl ISCOM (arabio vales that merl siricter standants then In ihariss COMERN
Siluatiors.

11, Lipdate the datanass on Sacred oroves, ponds and landscanas and I0 doCUment BMESOLTES and Associated knowieooe
FlEms.

12, Promigte exparcsion of {fe exient af DECMS inlend, inland walers and maring Areas, nd devedon & cantralred ralionsl siate-
162! atADRsE 0 DECMS.



Manage specles and genctic diversity

“Ensure uroant managemant actions 10 kalt human-inducsd axtinction of known Mrestanad species, 15

will 85 rBCOVEry and consnrvation. AL, maintain gnd restors (e peastic diveraity within and betwasn

popukations of nativa wilk and domesticatad species t maintain thalr sdapthv potemtisl throughin sto

il e it conservation mnd sustainshie management practices snd efectvely mansge human-w|idike
Inereclions.”

This tanget directly focuses on the prominent components of Goal A1 2. sciion o halt humen- induced extinciion, mstons penetic
WEFSIY for enfianced specses’ asaptive potentisl minksiize numan-wiolle COMNCT &R E3sential for nRating and eversing
Diodiversity laxss by 2030 &nd puLTing NACWe on B Dath o recovary, The target B0 eMpRas(rss on Moucing Trests tof from
withife, per ticukarly |arge mammals ivolved in crep depredation, ivestack peodation, and human iniuries and deaths,
Signiricance of consasying penstic resources and malntenance of genetic diversity has now been well recognized as they
roveoe foundatien for sceankes” ability (o aceot, 2 vital component 0f ecosystem functions &nd resiience,

A\ PN G Wl ROrBl nd EBmal 35sCins in N County Nave SuMared on ACCOURT Of RADIRET 053, Mapmentation and
fegracation, ovarhanes! overexpioitalisn; paaching &nd Begal Lraoe: and cimale changa. AS & iesull, several species now hiave
small popukation size, timiled dstritution, poor negeneretion/ reproduction. and rediced survival rats dus 1o reoucsd peaelic
wlabaIry. Thizs, the number of thrsstenad specles ts on the ise eng need spacisl atiantion fox recovary snd rehabiitstion
ENecthesin sy consanvation supnortad by ex 8y measures and susiainatis manapemient praclices (s (ha nead of the hour. AL
{he Same ime, SOMme Eecias Nave Coma DacK Tom e DI o ExHNCIon ewing (o COncared eRrs matk: by the Country, i s
Impergtive to keao 5uch 8FOrS GROCI with MErs vigor and SLOSON 81 & jevels. NET 4 tractly contributas iowaras Gogl A:
dligned with Gioosl Targets 1, 2 3. 6 B 7, and & and linked with 085 2 6 and |5

2 Establish viabis pegulations of threatened plant &nd enimal specles theough Bpproceiata sugmentation/ resntroduction programmes.

oo g

1

B

]

ACTION POINTS
Urnde sk messtres to mitigate the kngacts of hurman-widifa Intersctions through developing Innovative technoiogian,
Update periodicaly the needs and criteria for placing particulas species in diferent scheciules of the Wildife [Protaction] Act.

Dervelon zponegriate mockts for on-farm consenvalion of vestock s maintained iy dfterent instihations and local commundles.
Promote ex situ canservation of threatened and endemic nd insulfciently knawn fiorel and faunal species.

Foecus on cemreanvetion of gengtic dversRy U i, &csite invito) of coivated péants. Gomesticatad aokmals and thelr wid relstives

1o supparl reeding progrsmimes.

‘Strengthen rational ex sibd conservalinn sys{em f07 ¢ro0 and ivestock diversily, Inclucng pourtry, Hnting national gene Danks. clonal

Tapasiories and Mol collsgtions manizned by diferant rasaarch cantres and univarsities.

Linda rizics DAL prefiing for esssssment of ganelic diversity In threatened and endamic spacies [o assis! In developing thelr
COnservation prOgEMmMmEs.

Diervedon @ unifid regtioneal databasae covering all in sy, on farm and & sity corsanation sies.

10, Consoidsts, augiment and strengthen the natwork of 2068, alsfe, and ex sRiconssdvation ses,

1l.
.

Stringthen rsearch on reproduc!on tology. and management and recovery of INvbatined aiid endamic species ol both terestiial
NG OUALIC N2ZRALS 10 SUDDOE (ENETDOUCTION MOQrammes.

Uindate nationai st of [hestensd enecies InCAuding keystons, Livirela snd encemic Ron and fauna basad on itemationay
BCCeqie Criierls and develnn models/ pactages far telr consenvation

13 Expans arsa SpecifiG SUTVEYS of |En0races, traninnl Culfivars of cops, wilt reilives of C00 plants and breads of tomashicated

W

nimals.

Promote consenvation of forest] peessiand genetic fesowrces by way of documeantalion, charactarization (mormhomgical, chemical,
molacuar, and palhalogicsl], Bopagation, and forts towars n 5t and g s conservation

16, kentiTy ans map polential vuinershie afeas rem Ihe perepective of enhanced human-widifa intaraclions. crsle swarnest. and

20001 PAIICEInrY SpIozCnes Lo manage confict.




Sustainabie harvest, trade, and use of wild species

“Enmurae (it the see, hervesting, smd freda of wild speclss am susiainable, safe. and [agal,

preventing oversxaialtation, minimizdng impact on por-target spectas wnd sooeystomes, and

reducing the rigk of pathogon spillovor. Apaly the ecosystem apprach whila reapecting snd
protecting customery sestalaabio uss by Local Communities [LC3).”

Ginfbaly, drect expioiLatin of wild 2necies has heen rmeognizmd 82 ihe second pminant driver of biadivarsity i0ss in tenestris

at¥5e 410 FBSWalex BoOSYSLemS whle i I Uhe arpest trec! crver of 0SS 1 Case Of marng species, Overharves!) overexplaRtation
-l Y O WA Pors 81 U1 P SUTSISIENCE Of ORI U525 E1roUgh cORCHON, Rarvesting. logoing. shing. nd even
oo fes Dodciing i s2veealnstances & af Lnsslainatie lovois o hanmdul meihods e boing usod Impacting norarge! spocies and
" 4 "‘ - EBCOTYSUEMS. Over A yaars, [N sk of patiopen snover Nas sl B wing i0 InCreEsad INBraction amang Mwestock, wikkine,
I U, and 50 02 o agal wiche rece.

- ' & e dominated country e ndka, 3 sustantial ssction of tha society continuss 1o depand on natural Tesoerces for thak
mﬁ wubsistEnce. BOLC (ESSLIR O RatuTEl BCoSystEmsS has Incraasad several-tokd. Harmiul methods are Deing used fof colection
STRATEY N &N RervEx1 of Whr Species and el progucts. POBCTING of Wikl animals and MEgal wikIiTe '2c have shways FEmane a serus
AR st b mast parts of the coeniry. Efforts ars requlred for craation of awareness, providing attemists EveBhoad options 1

| commerities, and eflctive lw enfofoement 1o address thess seemingly persistent and contentious Issoes. NST & mainly
i . conibutes owarms Goss A and b, Sobel Targets 4, 8.8, a0 1% and S068122 M A 147, 162 167, e 161

et 0o

|
ARUDHB IO
%P 1 Comiat poaching and Riogai rade 1 wiky animal ang piant Sp8cies.
BODMENTY 2. Uinderiake survey and Bioprasnecting of native economically mpartant hiloglcal resources.
109 3. ENCOWA08 CullVEISON of DAL Of ECONOMC VEE NChXEng Imenical Bnd BIOMENE PSR, 2N maring Organisme o ey

nEtUr OUI1I0nS 0 prevent thelr Dachng &nd \nsusTanabis mirecion

4. Promobe develanment of innovalive 100is and Techniques [0 pRovide falr price 10 collectons, ensure utstainahie i2e, Svoid
OVEY haivest, &nd eIminate harmiul methods of colleche/ hanvesting of KTFPg [0 orevent fecurmedt forest Mres. oo
ragenaration, and imyiact on non-tanpat specias and acosystams,

b, Asseas e stailis of reganaration nacruRtment, and reproduction Ireading success of Wi Eiecles that ars being
arvestad) expioited and ensire Bequats estabishment and survival rate,

6 Develop wareness and capacky of BCs, and other stalshoiers for sustainals harvest, and use of lagally traded wid

EpRciEs.

BUNd & database Of DISES0WTes b rage.

Support NTFP matksts ko ansurs tair and opkimLm price for collectons, In & manner that ansures sustainatbie use and ot orer

8. Deveinp toots and mEChANSM far Canmcanon of sustanabis Nanvesting and trace of wi specks.

oo




“Fliminate, mindmize, reduce and or mitigate e Impect of prioritizod invesive
alion spechos on biodiversity and BCOSYELBM saTvICeS by identifying and
TEAmEgng mat s for the Intrduction of slien spacies and cradicaling o
conbroling nvasiva ellen spocias, espectally inariary siles, such s lslands.”

T Eiclal Assessment b IPES and aifer cocuments have amly indicated thel the ivvasiva aien sDecles ars ong of the main ..
crect drvers ofbodversty ss  the ioba ved Tha rember f ITvesive afen species nd (e ex(ant covered by them e 'l
v i 8t @ st s, resing it 053 of native blodbvarsity, poar prodertivily, e dtssse Infu. Tha terget fomses on o 8.e %
icientifying and managing pathways for e introcuction of skien speries 20 (hal e ivation of siien epecies oan be chacked. -y Ty
I Incka, E0r1s have been made for Inventarying. rmanging of polential ereas of Invasion. and contling some of the prominent
IRvasive spacies. Recentiy, some valuabie kNt has Deen Deovided 0n (he BiSUrIBMon of iTvashve SDecies In tiger rengs stales o
wiltiin the country & 2parl of the ali-indka tigsr monsloring programema. Howeer, Gumant 6#orts ar@ grossly Inadeguats RATIOMAL
cansideriag the magnitude of the problem. Morsover, very itte I known sbout pathwas of the¥ introduction. uch nesds tobe i
[ 0 8GR priority 1o A00¢ESS the reguiramests of inis 1arget. Local communities & piay & major e in alminating. AT
miETizing and reducing such invasions. NET 6 s aignad wiln Boals A, 8 2nd D. Global Tarpats 2.3, 4,10, and 2. and 500 168 MIM
in pllgregrs wath
gy
Globad
@ =
|
ACTION POINTS L
¥ HDWE
HECDMERSITY

Styengitien dome3tic Quarsnling Mmstures 1o Mmonital INtreauetion pateys &hd contel the sphead of imesive ipecies

froen nd 1 NaigboLrrg 2raas nd olfer Couatrias fio
Develon approQekale esrty WHming end swaneness systems agenistinvasive alen species, and estabish a nallonal datehase

on theextent and control ] invasive sien species eparted in india.

Pinemota ragéoral coopeeration in the adootion of unilorm quaranting measunes and containmant of invasiva alien spacies.

Assess Invasion potential of Introdiced spacies and develog MEASUNES for INGIr control and management

Suppert capacity Dulding for managing Invasive alien species 8t (ITerest levels especialy of ca| Dodies.

PrOviC DriorEy fURGng t0/ba51G/ AD0H MaSEaIGh O Managng vashve 55665,
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“Baducs poflution risks and e togative Nrpact of polkiion Mrom & soarces by 2030 [oievels hal are
o hesrmfut to blediversity and scosystem functions and sarvices, considering cumulstive effscts by
(8] reducing oxcass nutriants tost to the environmeat Including thoughmo eMclent mutrient cyciing
o use; (B redwecing [he oversll fak rom pestoldes and highly ia2arfous chomicals by ot least hatl,
InCIUTinG mrsUgh iNte raTeo Fa5 Mannganant, besad on Sclance, taking into SCEOuRt faod sacuny
and Bvaimocs. 800 (c) prevanling, rmoucing. and working eards sllminating plestc poiution.”

r0wing kewels of polution Yom 85 012 have Daen recognized 8% & malor thieat o biodiversity, Wheesgread palution 0Ceus
DOMaRy GUG 10 INGUSTS! SMUENLS, LYDEN WBSHA and SOWAGS, RATSO0LS CHEMIaEs Bnd DasHiOIngs, COnSITUCHION BotMrias,

att’sp, and raneportation, amang oéher Lndenlying causes. Piastic polution has severely Igacted fhe whole envirerenent, particulary
Se ’fﬁﬂ. Mestwatat &nd maiie ecosystems.
e “ - 108 50 2xce9on en the matter of et 1o biocversiy rom pofion Gesides, there I 8 misratch between curtent efarts
towards managsnent ol wasts and overal production, Excess v loss of nulrients fothe scvironment by way of Grop resiue
§ouws urning. 5ol eroskon, eit. I8 & Saio0s BnviNInMEATal CONCEM causing issties of heman haalth, etrophication of wettands,

SAT GrOBTErSIIoN Of FIESIVE SDBCISS. BTN OUEr ISSUBS. ThE CLETeNt focs 0f BT 715 o isk reucTon FEiRer [en USSe Feeuction.
BT TY Tha lamet has wide-ranging impBcations and cascacing afecs rom Ma perspactive of food znd water security, and Dna
b Heait, 7 Dast IV BECAOES o7 S0, e netional 810 sub-nationst governimeAts e COUnTY Nave Mace Seversl terverttions by
2203 Wy Of fegutatory policles, kW BnforCement, Bnd recycling/ trestment of waste and other pollutants. NBT 7 contributes towsis

| the Goals A, B, and D Gioka Targats 4 2nd 10, 8085 36,63, 116,125 and 1.
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- :I = ACTION POINTS
A M T 1 Devean and impuesient wiabie modets 0f pullc-rivale DAFIMErMZS WINCH 2 Denei! iocal bocbes aUtnodibes) local
CRSZATN commusiiies for coliaction, segregation, and sattieg sl operating secura landiis, Incinesators, and deployment of ciher
iomeical
m 2. Burvey and develon & nationsalinverdney of inic and hazarous waslie cmps and an oniling moritoring systom for e movement
Of NAZECOUS wastes. Strengthen the capacity of nstitutions resmonsis for monitoring and enforcement in respect of towic &nd
nararious wasies.

Btrenpihea the lagal Instruments and response measures for addressing emerpencies ansing out of transporlation, handing

0 oleposal 0f NArAmoUS wasles 83 part gl the chamics accident egime.

Winimirg and sliminatn activities laaing to biodiversity 1055 U9 10 Doint nd nan point SoUECEs of pelution and promats the

devekapment of clian tchRoiogies.

Stnengihes the monfkorng and enfomement of emission stancdams o both poink énd non-polat SuTes:

Treat and manags Comestic ang Industrial SMUEnts 50 &5 Lo Minimire 20VErse IMAc!s on 1EMasiral and Aguatic [Tresh watar

#nd maring] biologlcal resouces.

Promote blodegracabie snd racyciatie subsiitutes for non-biedegredabie matersls and develop end implement strategles for

their recycling, reuse, and fircs) anvirnmantally beaign cispesal, including through tha promation of rigvant tecinaiagios and

e Lise 0f Incentive-Dased nsiruments.

B Dewelop and impiement & strafeqy Tor strengihening regliation and addressing the ImOects of ship-Dreskieg aciivites oahuman
Tt and coasta amd marine hiorsources.

9 Support B33ESSMENTS 0f 6-waste and pisstic polltion INcluoing mitnD and nannpisstics in temestiel, iniand waters. and cosstal
B0 Maring eCOsySIemsS and 0evelop ndvalive Bporoaches.

0 Promete and support the approsch of india Bios Flag Cestification io maintaiing cloan beaches.

i Dewelop strateghes for craating Swarenass an ennancing capacity of sl staimholders. asneckally youth and sthool childrn.
‘H0ut the adverss efects of polution and dissaminate possies mitipating action.

12 Encourage uliization of non-hazzedous industrisl wasin (2.0, Ny ash] to raduce polution.

1 Faise awareness of polulion risks and the negstive [maact of poBULn from 2 Sources o Diodhwers Ly and hurmsn heslih.
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Minimize the Impact of climate change

"Minimiza tha imipact of climata changa end pcesn acidliieation on Dinavarsiy snd INcrease [E msiliEnna Croegh
mitipation. rlsntaton. and measier nek rsgucticn ections through osturg-Dasan SHUNIDNS Snd) O GCoSYSIEM-
[rasad ApMrTEChEE. Minlmu B nEYSLYE IMEACE and [oEtEr poSiye Impacts of cima{a schon on ipEversny.”

(Cimats Changs Ras baan MEDONLTEY B3 A okl ervirmnmantsl Cancaen Bng aisy S 8.0rver Of Lndiversity 10ss. Morover, “‘“} P
SUlTBrg oF humianity oUE to twa Interconnecied crisss L8, DIOGVETERY IS nd CAMale Change ks standy avident and all, .
alning aitention 2 s leveds. This target acoeates aopton f ecusystesn-hased agprmaches. Icka has pad tus Atention S EX
o the Witk &nd QVeSErChing Sullect of chmata Chiangs theough 1he implamantallon of ife Retionsd Action Fian on Cimats - "‘ -
Crang2 [(WAPGE) and X edgnt focised Missions. LIREwIse, SERTE ovErnments are aiso mpiementin thekr Stele Action Pan
0 G312 Chinge (SAPCCS). These comiined eforts need aUGIanting and sirenginening or an urgent basis besines bt
EnsUnng Garliciation of gl Stakshoiders. Tis 1806k sions with Gass A, B, & 0 Gobsl Tarpsts 2, 3, 4 10, 1, and 1 & HATIONA
$0851A1, 122 0 M2 L ih
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1. héentfy and dellnaats the key ecsloglcaly rich arsas of the country vuinerahie to cimate change &t national. stale and local |
vt G INEONDOMBtE ECOSYSIE- DeSa AGGOBLNES 2N FEIEVANT MRSSUTES I VAroLS BIOGIEmIMES ICAung watershed iR
Mmanagemen coaslal and maring areas planning and requiation, egricullural |achnigses and practices, fores EONSETEN
TRanageMET, a0 Nesith DYOgrammes. R
2. ExDRCITly Gonesicer tha winaredmLy of coastel sress and tel DDdvarsily 10 climats changs and 5aa kel ise In coasial
management plans, & well &5 Irastructure planving and constrUcion noms for taking mitigation and adzptation 1174
EBED,
Deveion acoiogicl Critarta for ientiying e specles and ecesystams at graatar sk fron cimate change and thair peiority
TesiRals

Strengthen eMocts for pearkial sebetEution of fossl Nets with Dlofuets and oiher S{emiative Energy rEaouces.

(rsaTe BWSIERSSS BmOny the pEnpia 108 1he sdopton of the COuntry's prigram on Liestyls for Emarmnment (Mission LIFEL

Develap capacity of diverse slakehaiders fof integrating cmab Meics into coneesyation of Diodiversity.

Proenale FeseanCh N various &xpects of clmals changs and ILs impact on Digversry.

PI0mata BCOSYSiBM-Da580 A0GI0achss 107 cllimata changs mitigacion and Acsmtation,

Pienale apomaches for integration of bibdiversity cOnSenvatinn and ecosystBm managemeant inlo Stats ACton Mans on

Camate Cangs & Mahatmsa Gandhi Netional Rural Empioyment Guatantee Schems (MENRECS).

10. Develop/ promats math poologhes far assassment of CAmate co-Denalits of Dodivarsity consanvalion and promots
consanvation actians thal maximizes co-Denedis.

1. Pmmobe messunes and 0eveion staiehoidens capacdy tor integration of ecosystem-esad dissster risk management into

national, S1ale and csinict ieved (RSasher marapament plans and Ssirtegiss.

oo e

12 Strengthen capecily L0 253655 and adoress ine interinkages of biodivecsily, CAMate change and uman REEE, including
through nesesca, eocation. knowiedge and CoMMUNICAEION 10os and enhance (ntemational Cooperalion.




Sustalnable use of wild specles for multiple benefits

“Engura that the mutlalinable management Gnd vse of wild species a2
e Nutionsl iawe, thereby providing sclsl, economis and
environ et denelits lar peoole, especialy thoss in vidnersble
sifiallans and danenden! on Dindversity.”

The farget specificealy focissas on muitiple banafits o peoie Trom Bdng resauncas, particuaty from (e direct humen uss of
‘SPECHES ANd BCOSYSIaMS. This oivicUsly IMYOIVes manaqement Of [adhversity, Doth 1of consUmEtive and non-Consumplive uses
&5 main actions rekxied to (his tarpet willrevolve around the practices of sustainable management. The target siso recognizes
hé impartinca of communities/ necpse thal are Vulnarabé and primarly ddpencent on blodiversity for the subsisténcs snd
Iveahond,

In e inaian Context, bloceversity s being used/ inuenced i () ntustries (2.0, DharmeCeutical Comnanies Rcuding berbal
drugs, Tood processing. (umikine and non-wood-assd indusiries] for their raw malerial, (1) communities [8.0.. forest dwellers,
psioraists, Mishermoik) ane Solly dependent on L, & () hon-Cansumplive usape (2.0, rectastion, Wousm, #d navigetion]
Tus. & consinerahiz saction af tha soriety directiy or indinectiy depends on the wse of bisdversity, NBT & contritutes for Boals &
and B L s M wilh Glolal Terpets 4, 5. &nd 11, and BOBS 12.2. 147 and 1.7

1. Promte SOnservation manasement nd sustainanl ITRZACoN of POy Wikl Snacies 83 per the Mationsl Lws for
mainiaining s pecies divarsity thoougt e siu and i Sy messwes,

£ Promabe biel practioes based on tradilions and suslsnatia e of bisdvensily a5 pemissie and devise mechanizms for
[eowiding Denents [0 loc commemnpes.

4 Bulid and requisity update 8 datebase on NTFPS, manitor and ralionstios thelf yse. and ensure thek Sustainaie avallabiity o
local communities.

4. Promate sustainable use of perméssioie wild 5 ecles by supporting studies on iredtional utlizatien In s2lected aress (o
Icextity Incaniives and disincantives and oromods best pragtias.

B Promate canacily bullding af the grassronts ivel for paricinalony dectsion-making i snsund lagsl and sustanaia @2 of
Wik Species.

. EMGCOUSEZE 300 SUDOOTE rEigvant MsHTutions and communILy orGaRizEN0ns. SUCH 85 JFMCS/ E0CS/ BNCs/ Panchayals, nbal
bodies. Cammunky Forest Resource Menagement Comimiliees (CFRMCS]. ete. In the developmant of participatory
managemen! plans for sustainatie use of igally approved wid spacies (rough the devalopment af pians for mic and
el 2N ITBENENDUrS, SuStanad sunoly of raw maleriel including harvesting peotocols and value addtion.

7. Develog:an imventony ol lgady permited wikd species used Scrss indla, Colaie &nd COmeIEte with the Infarmation evaksbie
In PBRE.




Sustainable management of agriculture, animal husbandry, fisheries,
anuacuiturs and forast areas

“Ensuro rees ynder spricine, animal nuskandry, fishores, sguscultire, lonsts,
yrassiangs, nland weters, and cogstel and marng ecosysiems sre mansged sustainatly so
a3 o contribwts towards food security, comimunity resifance, restoretion of biodharsity,
|ang-tarm amiciency. and oroductivity tor anhanced scosystom sarvices.”

The targst foctses on Sustalmabla manageisnt of promibent Daduction Syabems such 5 agricullure, aquatulune, Rihaned,
eximal nisshandry and FOMESTs fyom te persiective of M securky. ntensiNcation of agriculture, excastive usa of ferilzers,
peslicides, increnad wse of hybiid varieties, etc. have often resullad it eevironmantal degradation inchsding pogr sod
canditions. SSCiors e Spuactiture and fiehenes e belng IMpacted Dacause of Cvernarvests. polition. and peolifesation of
i Spacies. LREwSe, (e animal isDancry Sectaf N1as aien e mpacted mairify n BCeount of redyced and cegraged
rRTing iands. Forest &782s are atso under Nfuencs ol evar-incIeesing respurca denendencs, long history of forest woridng,
ShTTing cultivation. Excessive AVESLOCK grazing. recurrent IVes. IMVESIVE BlIEn SDECIES. commErtlal phantatlon of cash chos. soll
BISION, BLC. RESiration of St degradad ECOSYS(em oo L INROvaIve epINeachies and SHustainalie management,
cantributing bo the resiience, long tem eficincy and productivity of sech prodection sectoss for enhancesd cortributions o
pengie Inchuding ecosystem functions and services ang Wpently required.

Focizsed £Torts ane Reeded b e0oress neats posed to Miodiversity By nroouction SSCLars and [0 Ensre sustaned food
CNINGAICTR0N BMIGST GRaNgIng I8nd DressUres and CAMAES. NBT 10 Is mportant 83 i akgns with all KM-GEF gosks, 1t seversl plobal

larpels & webl as sama pertinant ections rekevant Lo S0gs, This large! aligns wilh Goats A, B, €, and - Giobal Targels 2 4 B.7.8.4,

11, and 15 and 3065 23, 24, 121.12.2 147, and 1.2,

ACTION POINTS

1. Encourage adoption of science-based and tracfional sustainable land use prectices throagh resssrch and devel opment,
knawiatge sharing, (it Scaks Bamonatrations, and lrpa-soale dEsemination. nCusng Tame's naining and, whereyer
MEC2CEaY, ACEass [0 NSTTions Mnance.

2 Ppromnte sustainable allesnalives i shifling cultivalion whers i is nd ionger ecalapically vishie, ensuring (hal the culturs and

$0CaH TADAIC OF e J0cal pene 30e ot esrupted

4 Encoumge agotnrestry, OTORRIC TEMing. BoroaCoiogical a00raaches, envirnmentally sustainalie Croping patiems.,
Lraditional crop varleties. and the adogtion of efficient krigation technigues.

4 Integrate wetland consenvatien. including management of vilegs ponds and tanics, springs and streams. into secloral

developmant fiens for DOy sRavigtion end IVaEhoo imprvament, and lnk SEorEs for ponsanation ng Sustsinsia s of

‘WEtins with 1N DAING i3l INfTasErUCHiING development and MNOYMEn jEneration DIrammes.

6 Ennance rEsinralion nd Stengthen sustanabie menagement 5T mangrives i ensuse Ine pridection of cosste bests and
consanvation of fiora and fauna.

6. Encourage Inegeated pest marspement practicss. use of organic manures, bic-pestrides and DiofertEoers and discoursge
Us2 0 chamical ferfizers, Fungicioes. herickies. pesticiles and insectiioes.

T Promote nestueal and sustainablg farming of locally adaplad and iradtionsl crap varieties through tracitional practices (draught

BNATAIS) 30 BpOIAate INCentives and oirect ACCEsS to Markats duly Sunported Ty Sparonriate CenIncation systams.
& Strenginen eMEctive manapement of TTEst 107 multipe bEnsnts wihke ensuring sustained NOW of BCOSYS!EM Services,
8. Provide suppart for effactie regulstion emtorcameri of uideings/ nuss/ [aws for sustanabis iniand and maring fishgrias.
10 Proemote climaie-gmart agricilire and waler-eficieni craps.
T, Promate best ankmal iusbandey practices o ssmi-comesticated and NGEEnous Ivestock
12 Sunpcxt inlagrated N0 SUsTRnaCis menEDament fr DEstors /oraHing Brags, BsCctaly f0f BN pasTures.
12 Buppert indivigusl Bxperts, Iamers, and NGOS heiping in reviving Lradilional practices of farming, maintaining Indioenous
reexs of Ivesiock. and pammplesm consarvation

. Realss EwieEness 0f 17 Intarinkagss Datwoan DigdiversiTy end hoaiin for rtritioe, food securty, Iveifoods end foed system




Enhance and malntaln acosystem services and repulate alr
and water quallty, hazards and extreme events

"Resiore, malatain and enfance natore's contribiutions 1o peopke, Moidng
BCOEYTIBM SHIVICES, SECH &1 e nogulation of &, weter snd clkmimte, Soll hasith,
palination ang reduction of diseass risk. 85 Wl 25 prevanfion and grotechien from
NAraIae N0 gis&stars. tNrough natyr-tassd solutions and/ o AGOSYSIEM-0ise0
apnroachas for (ha bansdtt of all peonis and satme.”

e LErget SOACHFRCARY FOCIESAS 1 GCOSYSIAM DASAd AD0CIACH:S M0 SDOONT 8nd Salaqusa NUman wa-Daing in sevedal ways
Dessiies anfancing e resiizace of ecofyslams and the poovision of ecosyslem services, Ecodyslem based anroaches an
Envisaged to Nelp sockely 1r0m BOVELS2 MABCLS OF CIMAME Changs. naturi hazars nd disastes risks while providing food and
WIBr SBCUTLY, Bnd IMDroving uman nea/tn. Natursl Coasta iNfAsITUGHLNE SUCH 85 MENGTOvE IDSTS, COTel 18als, and bamer
tsiands & of immansa heip L0 Lha sociely apaing! casslal liooding. 5ol ernsion, cyclenic slorms and Lhe impacts of sea-level
=, Consenving forests would not anly help In malntaining blodiversity but would also support various ecosystom senvices, food
0 @Gy S2CUNTty, CRmats chanps S0a0Haton and mitigation, and kcel ncomas, Devaiping pren IntTastruciure el
mantaining blus 858088 in Lrban envirmamants would hein in improving sir quakily, suppor waslewater nastment raduce
‘Starmmatar rnof and water polstion. and impnave (e gusiily of ifs for residents.

In vigw of the eahancesd inbansity of natursl disasters nivda that freguently impect uman populitions and thelr property.
implpmantation of this target alang with priositited actions in places that ara peona to ratural hazeds and disastens i of
paramount mpartance. The targat aims to coniribute towards Goais A & B Giobal Tarpats 2.9, 6. 6.7 8. 9. 10 and 12 ang 5068

168nd 164,

1. S up sfudies on [he BconamIc Evaluation of eCasYSIEM SEIVICES and devein SCandardized protocois 1or wider uea and
congigtEngy

mmmwmwmwmmw.mmm
Ensting Timsty an0 afBCIve planning and Managamant for caaiing wilh sxiganciss, (SaslEes, and exiTama evants IMpacting
s and ndner Diodiversity-rich areas.

Etrengihes and support BCEVIIES relevant tn farest fine prevention. mifigation, And Oreparedness 20 as i imnale!
iz recurrant buman-inducsd torest fies impacting biodiversity,

Impkamesnt STabhe measye4 for restorkha soll health ahd strengthen the $0i health card progrmimg

Promite the concapt of biodversRy inegrmted Tne Hesith' Sprach and s efectivg implsmentation,

S Up actvitlas relgvant it rejuvenation 0 mopntain Spings, Sirearms, rvers and walsr catchmant ansss

Wasiniain et apeciest divertily and reducs exceseive Lbe Of pesticides) insacticiies 10 enance pORNSLON Sarvices.
Waintain refugla for Wologlcal control of pests and dssases.

10 Incentivire community particination for eflactive management Bnd Enhancament O Cosysiem senvices.

1. Monilor and raguials nolse izvels in difiarnl ecosystems including under waior molss ievels.
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Ennhance greenandbiue spaces for increased access and human well-being

“Significantly incresse (he aree, Quailly. amd connectivity of green and
ifue 3g:3Ces inurban ereas for enhanced eceess and wystainable use,”

Lroantzadion N2 DBan 1BCORNTEd 23 8 BIo0al ChaEnga 18suTing 1D CYAIC/Owding and CONgesTion, CONCTEERETION and Ciowlng
O Tan-¥ise buBngs. ewironmental degeatiation and DcdversITY 1068, Socie-economic dEnariieg, and Mcreasing healln

penlams. T IMposTENCH of veen And blle SPACes (2.0 AEas 0f vepelalion &ndiniand and Coasial WHLRIS In Of Near uitan .,q'l":' M
2982s) B2 DS IBCegUized 10 e DErSDECEivS of Urhan ioversRy as wel 23 Naman Thysical and mental wol-deiag. The 2o lsn,
1arpel deservas spectsl attention In view of the anhance migration rate of rural popukations 1o Ltan sféss and Inthe tace of - ':, = K
QDG land SCaCity 6nd COMOGUNG iand Usages.
v e GrowiRg LEDEREZETION end I InGia. the DO puiation (ESIcg I UEDSR 8124 of e COUNKTY 1s EXDSCTed 10 ¢10ss Me 40% Mo
miark in 2030, Presentty, ther are about 2700 urban bocal bodies  throe-tier system) comprising of Municiasl Coepatations, -
Mernlcipal Councils. ane Negar Panchayats, These Dodis Nave to bey much nesced altention to restare, malntein, and enkeace the EEEREESTY
X125 600 QUBALY 01 g786A &nG DL s0aces. NET 12 a8grss wilh Goats A and B Glolal Tergets 2. 2 4, & and Tk end 5065 117 and TLIL IR
Fairarate)
|
in pllgrmgrs mth
o =
ey
ACTION POINTS |
RIS AP TR
DeeEkon prosols 2] guiieines T 00otian oy &1 Municpal DOGES [0 353853 N8 EXTBN of Green and DRUB WT02N SHAGES. WEEBIK
Suppert reciamation, resioration and exansion of puslty precn and bise spatas in (ha wrbas aeas il

:rmum the estaREisTmENt of Natonal &nd State-ieve GaaDAESS OA Oe6R Nd DIUB SIECES ANd AN 16
Developgueines T sl puaing ioversty ) green 00 b Sp8c2s by unicigel D

Piesent nagraation, |and e Change, encioathmant in Green and biue spaces.

Mandate wian planars Bna developers 10 ntegrate DiUE &Nt QrEen SNACES N DINS and prjects:

Man, recognize and expand DECARS In Urhan bie snd orocn spaces.
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Access and Benefit Sharing

“Tekn afiec|ive logal. policy, sdminkstrative and capacity-tuliding messires ot all leve!s Lo ansure and InGrease
thi falr and eguitabls sharing of benefits that arlse fram the alllisatian of Hologicsl resources/ gonetic resgurces
and digitad soguence Informetion 55 well o3 trad®ional knowiedge sssociated with biologlcall genetic resources.
and faciinating apgrogstate sccass and benaflt-sharing lestrumente.”

The barget specifcaity focis=s on the (hird oieciive of the GRO L., fair end eouftabie sharing of bensits artsig tus uss o
genaticresources and calore (oL roguirments of he Magoya Protocol on Access and Eassill Sharng [ABS). 1 aleo larpale o
BMSLYR T8I BT BOUELR0EE SNaring of Densnts Iram [Sgial Sequence lormation (D51 a5 wedl &= raations inowlzage sssocisted
WilR QemEllC [eSmuTEs,

Hotabdy, Indla has takan 3 laad tewards confributin o this targel by peomoting the use of gentic resaurces sad assockited
Iraclonal inawtedge. and by strengthening he oppartunities for Tai snd aquitadia sharing of benents Tram their use s s 1o
ereate Mcentives 10 conserve bipdiversity, sustanalily 1sa it fessuces. and enhance e coniribugon of BioEversNy (owards
$his. Tha Magoya Frotocol of stratoglc imoortanca Io address tha recuirements of ASS globaly came info forca In Dctober, 2010
Which wag ratiied iy incka in October, 2012 Towsnds Enis. @ notilication (tied Gukdelines on ACCe3s 0 Rinlogical Resources and
Associtad KnowlBdgs ard Banam Sharing Reguiations, 204 was bsued Under 1ha B) ACL 2002 These guldsines song wiih
TEian! provisioss of 1he AT and the SIogical Divers!ty Ruies, 30 prestribe ing sehame of peocessing the appications, along
‘with [he tempiate and terms for benafit sharing. The ABS process In india nesds to beupscaled. This tanget aligns with Goal C;
ol Targuas 4 and 8. and 500 168

ACTION POINTS

Davalion 4l gonsils systam for proteclion of Iradilonal kicwiadas and ralsted rights.

mmgmatmmmmummmmmmuwmmmmw

Proida sunport and caaecity bulding for oraqarstion and upcation of PERS with tachnical hain rom tha sciestilic

MENLutions A corvert tham it e-PeRS.

Sinengkhes systems for dacumentation appilcation and protection of Diodiversity associated raoitional Knowiedge,

providing adeguats protection to hese bnowiadge systems whila srsering benefits to commenities.

Rizvive ang revita 28 sustainabie Iramitional prachices and ofher o Uses of companents of biodversity and associsled

DeEnEEs 10 100 COMMENtES WEN & view i pramoting and strengihening traditional knowisdge nd practicss.

Updata tha modalies for operationalzing provisions for prior informad cansant and baneftt sharing under the Blological

Diversity et

7. ENCOUI3QE ant Suppon SBEs/ LTBCS 1o deveion and mainiain Staie/ UT ievelwed portal on Hodversy management

information system.

EstaDish & CommBn patform for SEales with common Diatogical resources 1o Synergizs AES méchanisms.

Uimoertaie iven{oroation of DoeniEs esuncas fof Commer cial LIEZathon and dksemingts (0 EMOS/ Fanchayats o

aflsclive banatit sharing.

10, 5ol up tiaceablity mechankims stpackilly Tof U4 of Digital Sauence Infarmation (DS from denslic resaunces end
{ramitanal Knowiengs Aed 10 Qenelic IESountes.

11 Monétor various monatary modalities for enaflt sharing from B8 and enabis @ mechanism (07 receiving fands from Slogal

MutEatera Fund relaled o 05

£ B e g pae=
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Mainstreaming blodiversity

“Enstiro Ine full Intagration of bindevarsiy and ts miliphs vakas into polclas,
raguiations, planning, budgating and development procasses.”

Desplte the Impartance of bdsiogical chversity In daly Iife nd Numan wek-baing. pUDIE ercantion nd CoNSCoUSNEss Lowams 9.
biodiversity i acking. T need [ minstream Diodiversiry In economic §/uw nd oevelcomert i beirg Incregsingy o'} 0%
rexognizzd. This larget seeks fullnlogration of biddiverssty and its vakues atrass af lovols of gavernmael and al 1o sactions of .:L- 1.“'.
siciely Iy Wy of Sppropristi INCOMOration In reievank palcizs,reguiations. planing and evelpmMENtal rocesses 1 2ign witn Y Ty
variad emironmentsl comvenlions and muRinationsl sgreements, a5 wed a8 Netional pod cies and orectices.
KT 14 1ts aimes ko conrioyte (owarts Boals A, B, G, and 0 Global Tarmets 14, 16, and 18 and 508 5.9, uﬂ%
BODVERITY
STRATEEY AND
AOTIN PLAR
@ -
|
ACTION POINTS i igmart alh
==y
Gl b
1 Promats nter-sectoral inkages and synergias 1o develon and reatzs the full aconomi potential of X situ consarved o S
merials In ome and livestock improvement programmes. |
2 ‘Secure Integration of biodverséty concerns Intoliter-sectoral policies and programimes to iderity slements having adverse . e,
impacts on bindivrsity and iesign polcy guidelines 1o addross such Ssues BRI
3 Emsurethal vakuation of Diodivarsity | an tagral part of the pre-appralaal of projscts and programmes 1o rinimize atverse BrAY
Impacts on biodvarsity.
4 Inlegrato bodiversity Concarns across deveiopmental soclors (3ach s indusiry, inrastucture, power, mining, el ) and 18
[romate use of Ciean technologies.
6. Uncerisks envionmentsl 3sesament of 5ect0nal polcies Snd DIOETEMMES 10 80035 &0 millgate potential adverse mpacts
o0 indversity.
A

Ercsire that n &l ca%es of ansstlend dvarson, (Na essantesl mAnimam neadsd [and for Me projact of activity l permitied

Fesirict na divarsion of densa meture| forasts, Darticusly Breas of high endemism of genetl; resoamss, 1o non-Iest 1o

satequard vial national interesis.

1. Give prineily 1o impsct 833655ment of developmant projects anound) naar walkands, perticuley ensuring inet emiranmental
syevicas of wetands ans enplicitly factored int cost-banafit analyss.

8 Aot best practice norms fof InfrastriclLes Constraction bo svold habitat iragmentation nd/ or mininize damags 10
‘Sansilve ecosysems and despoling 0f Knescapes.

9 Rovizwanabling polickes 1o prevest travsfar of rime agricuttural land to non-agricultural cuiasas, and pomits sustarabilty
of agricuiturs lands.

0. Formutate pokcies, puldeings, and SChames Tor Supporing CoNSErvETion &nd Management of grassiands, pastorl lands.
sacrad graves and ofher arees significant for biodiversity conservelion such as important Bird arsea, Ksy biodhersky smas.

fi. Keniiy emerging areas for new begtsiation, based on better sclentific understending. economic and soclal devetopment. and
eveiopment of muitlistersl emvironmenta moimas.

¥ Poview axisting logiciations ralovant bo tindversity consanvation to deveiop synargies among relevant statides and
repuiations, BIMINGte ODSOIESCERCA, And aMalgamats Drovisions wWith Similar DoECINES.

15 ERectively use the System of Emviramental Economic accouniing (3EEAL Incleding the SEEA Ecosystem Accounting (EA] i

refiect the ocological and economic valuos of biodorsity, wilh social ationtion (o greon accounting [ochninuas in natianal

BCL0uNTE,




Sustalnable production, supply chalns and disclosure of risks

"Taie kogal, admintstrathg or pollcy massures in escourngs ant enablo busingsses,
particuiary iarge and iressnations| companies and lnancial nsiliutions o regulary
monlor, s55e58 and disciosa feks, dapdadenciss and impects mleted Lo bio@varsily.”

nformilion o consumers to promots sustaingbis consumiplion pattems, and atsg o report on compBanca wilh ABS reaulslions

ate'70, Recognizing ha frge usiness huses, ransnalional coxnganies and il ettt ins haveimmense gfohal ioiversly
Salse, impact footDenk. he targe speck Al TocuSes of (e develonment sectar Bnd envisages Thodhersity Teiated (ISCiOsURg’ Such
-;;‘:: (h5ciosures Wl el It Kientfcation ofFsks, dependenciss. and impact o boddversity. Campenies e expecte 1o provioe

and mess3ures. India hes made amockst beginning towerds Dlochversity dischosure by fim. In 2023, the Securtties Exchange

o
AT Bodst of IN0% (3280 has |ty ced the Modiversity Respansiniity nd Sustanabity Reoorting [BR3R) Teamewnrk for 101,000
R TRy companies. This eFort wil bring dasred transparenty and help in cevedoning an Incian index of 5ustainable comonmin kaders
R TInts targed sligns With Guais A B, C. and 0 Blobai Targets 4, . 6.7.8,10. 13, 14, a0 16: and SDBS 8.4 andl 125,
Fairigrata i
|
i mllgrmmrs wich o
.
Sty ACTION POINTS
| 1. Develap epprooriale Bsbilty and radrass mechanisms 1or busingsses (0 intemalng eavironmental GO and adckss SCONGTEC
RO AP TR CONCErns in case of any damags (o biodiversty.
EONETRIATION £ Harmon(zs provisions concaming diaciosure of the sounca of Dislogical matevial and essociatad knowiedge usad in Ihe inventions
mﬁw ndier (e Patenis ACK, Protechion of Pianl Vanieiles and Farmads’ Qs ACT, and Binkogical DIversiy ACT i ensurs (e Skaingof
BeNEMTS by [Ne CommUnITies Roking Iradional OWIS0ge 11om SUEh Uss,
19 4 Promote adoption O bes! (rACHIC2 ROFMS In kay Seclors 1Kka WIS, FEnewable BRerpy 107 AdIFassing badversity coNcarns.

4 EnsUr compEance WIEh the B snass Reporting and SUstainabdity Reposting (BR5R) framewso it try il malor and medr-sired
COMEniss, 400 ShCOURAGS Business Groufs 10 0apt sustaindbie practicas and discloss information retated to thek
Emilormental 5001l and poveinanca (ESG] perfomance.

& Crests s cadve of bindivareity auditors and cartifying agancies.

£ Expand the scope of SER notiNication on the mendatory BREE reporting on the company’s value chains.

Implgmant Mandatory MSCIOSUNE af the mavament of BIODgICal recoumas that e ok Retive i the coumtry o Trom prigrty
Conservation arsas.

=




Promote sustainable consumption cholces

“Enagre thel popie are encouraged aad onadied o make choices (o) suslainabia
comsumption b reducs e feotarint of uns:stainahls conswemption o & esuilable manner.”

Since the inception of GB0, focws has predorminantly been towsrds conservation srd restoration of nature: Howewer, this taroet
aims to g bevong these sfgrts. It rogntzes et evarconsumption and wasle genartion &9 twh root causss of bipdhversity
2% WHiCh nead tn be addressed. KT 18 lgns with Goais A and B: Glabal Tarpeta 4 B 8,7 6, 5,10, 2ad 1k and 8002 47 84,84,

121122 123 126 128 end 12

ACTION POINTS

Imgament mission LIFE actions tn encourage citizens 10 adopt emvirnmant rigadiy actions

Creste awereness to maks choices for sustainabie consumption and reduce food wasia.

Formulate national podicy and programmes on consumer information including ecolebels/product labeling endfor
cestification anaing consumars to mals wisa choicas

ienify snunces and patiems of Unsstainsiie consurmpiion within the govenimaa Sysfem, ran and sl sociedies and
Inousfries (0 ke BOropriate MEsswes (I HE raiestal

5 Strengthen programmes 1o oromole cold storanes and food procassing (o redace wastage of parshatie commoditiss

P

Strengthen biosafety regulatory capacity

“Strenginan CagaCity K7 Ingiareantation of DAEEFALY MABSIES."

Goncemns fof bosalety measures aNlsing from the advancemsint In recombinant O8A technology and other bistechndkogy
DIOGUCLS 800 DROCHSSES, DBMICURAY tha Rangiing, IFANSDON, 8Nd LS8 OF LIvIAg MO0ies) or anisims (LMOS] [Nas may Navs B0verse
el o eokogical diversily and humsan health, staried palling atlenlios in i2te sighlies and sary ninsliss. ndia nolified n 1983
1he Rules for the Manyfacturey Use/ imocet) Export 6nd Storage of Hazanous Microrgantsms. Baneticely Engineered (rgenisms
o Cadfs' uncar the EPA, 1556, Subsecusntly the Carisnena Pratocal an Biosafety, 8 Supplemantal intaratiorsl agroamest to (hg
UNCED, caame il ixdslaaca i 2000 and enbared inlo forca in Bsplambey, 2003. Sinte hen considersble progress has been
Miade b Implemant tne Pratncol. The Genati: Engineering Appralzal Commities [GEAC) of Ministry of Environment Fonest ang
Climate (uange iaoks after te biosafely issues of tha country In Ciose colabonation with Departmant of Batechnology, Minkstry
of 5cience and Technology, Boverament ol india. NBT 17 ks aligned wilh Goats A, B, . and 0. and Blobai Targets 4 6,78, 10, and 1.

AGTION POINTS
L. Poriodicaly ieviow and updata the nationa biosafoly gaidefinos/ ruios o ensurc thal those ara based oa cusron scionlific

2 DeveldD Drolocols for manioding Droduc]s besed on iesircied genstic Bngineenng techncinpies.

3 Emsure consenvation of biodiversity and human hoalth whils doaliag with LG in{ransboendary mavemend in 2 manngs
(COngsstant with ine muRietms Dotafely protncol

4 Sirengthen capecities [0r sk B5Sessment. management. Imoiement2tion ol nauanal ries ent DCedes and
commimication of informalion io povermment S1al, researchers, sludents and general pubic. on LMOS.
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Repurpose detrimental Incentives for blodiversity

Toanily end repuETass incenlives. Inciudieg suticitlay oetrimeatal (o HlooversRYy. and scala L POSIYe InGentives
tar tha commarvatien and sustainabis use of bindtversiy progressively.”

‘Sutmidy reforms Gan ol s8leguaim naturs) resources which are critical for human heaith and netrition. The Bovesmment of India
s isanchad PH- PRAKAM [PM Programme 1or Resioration, Awsreness, Nourismmest and Ameloration of Moiner Eaqth] scheme
WEICH] 28T 10 Renerats GWAIENESs on REQEnerstive AQRCUIIE and Dromuote balenced use of farm chamicals (o salequar soiis
ani iiodversAly) and contribuln towands medcminding NBT 18, This Tampi afign:s wilh Gasis A B, and 0. Giobal Tarpeis 5,7.0.10,

16,8 10: and 5085 12.c.and 148,

ACTION POINTS

1. Igentily and Bssess the extent of delnmentsl subsidics eg.. In agnicuiters, fossh fusl, construction. sutomeblie, Nshenos,
©lc and pian o repurpose dolrimontal incondives.
2 Promote posiive inceniives for eFective consarvation and sustainabis use o1 Bodiversity.

Resource mobilization

“Enelrg the Now of adequate MNSncisl rasources fram all SpUrces, moildng public, prvate, IemBtional, sngother
It ve Rnsnc sl mechanzms, 1o mplsment e NESAP. SESAPS, B ESARe "

MOEFCC. Gol. hes swccessiuly Impiemented the Nrst cycis o1 1ha UNDE Jod Blodiversity Finance initkiive (BIDFIN] practin
‘COHADOCHON Wit NELA, Widiife Instituta of india, 24 central mintsinies, 2 departments. 78 Stste QoveImants and & Lnia
Temitnry Administrations. Tho execises on componernts of Poiey and instibutional Review |PR), Bodiversity Expondilurn Review
[BER). Financial Ness Assasemant (FIAL and Biodiversy Finance Plan (BFP] ware compieted Gaps in funcs hased on RER data
WS Bssessed. The BFP SU00esTad fwehve DOtBntlal Tnancial SoRuAions o brigs tha Mance o). [Aiing It accoun dsting
finsncis mechanizms 2z wal &3 innovative insiruments. Further, besides Augmenting Puliie Finance, Corparstz Social
Responskisty (CSR). Ecoegical Fisca Transter [EFT), nd Actess and Rengiil Sharkag (ARS] Were recognized &s polential
Conirioubars. WBT 18 8IS 10 a00ress Inis 155us and CONCTDoe owarns Gosts A, & C. end O; Gloal Tarpels 14, 16, and 18; end 3063

15,10k, %66, 5b,and T3

ACTION POINTS

1 WekeiDe BOGICNS Bs0urces inom &l DOSSNe SKuC=s or NDOMErSITY CONSeration,

2 Assss tho uliBly of tracilkenal and innmalive fiscal instruments for prometing conssrvation 2md sustainabie ublizstion of
Dilodhvarsity.

3. Explore and access suppiemental inanclal resources (hrough pivete fnance, Intematianal inance, end other innovathe
Tinance solutions; such & hiodiversily c2ss, cons2rvation ICenta plakes, £8ss or using Diodhversily 10908/ moitng, and the
Diztrict Mining Funa

4 Ensung (he cevesooman] of probocols For promoting Nodivessity CregRs.

5 Dewelop systems for plouphing Dack he revenuss penersied i profecied ankss, malogical pars, bolanical panens,
wetiands, squaria. alc. for effective management of (e areas through engagemeant of locel communities.

6. Provide sciequate and timaly supgon for makiizing resources for sleciive Impismantation of NESAPS, SBEAPs, end LBSAPS




Capacity gevelopment, technology and scienfific cooperation

“Smengthan canacity DEVEIDRMAN], BoCR%S [0 and DENSTAC O (BCARMODY,
Bl [NTHNOIE BCCASE AN GEvalomeEnt 7 [engvatians, [Behalos! ang

sclaniific cooperation. through South- Sauth. korth-South ang Triamplsar o
Cooperation,” ot iop
SN
e | o
Tehve
Capatily develoomant of public and private nstilutions, organtrations and indniduats 10 schieve Ihe gosts of KN-63F cannsl be aﬂ‘rﬁn
overempnastzed. Fuithes, Increased e o a0vanced tachnoioghes n blogersiTy sssessment and conservation, necessitatss L
BCCES 10 Ihesa tachneiogins, Cacwoy buBZIRg 1of NG U5 Snd enhancea inter and iIntrg institytionsl Scientitic cocperstion. ﬁ?ﬂ"tﬁﬂ&
Enbanced inleractions between poicy and decision makers, biodiversity prachilionsrs, scientists, and communities ars also T LAY
regUired to be prometed to smasgamate radiaanal knowied: wilh modem Soienlinc technigues i prmote inevetve: e
MECHANISMES O echigying tha CBD tarsts . Tk tRroed IS i i onmant with Boais A, B, C. 6na (: Giobe Terpets 1-23: and 5063 115, |
177,178, 1736, and 1B in lgrvsert with
ml
Globad
© T
|
ACTION POINTS \Siaaee
0 BOAS
HEDRERSITY

1 ;mmm capacity of ol cy and de ciskan malkers, professlonals, BMOS, tmmers. fisher folk, aad communities, Inchading

Incaeporate modisess on consaevatian sad sustainable utsization of bisdiversity In foendational and prfessknal iralaing

COUPERS 10f Wt OMICers of various services.

Faciitate the interactions of concarned scintilic nstittions and NG0s to promata thel [echnical cooperation with S8Es

and BMGE.

ENLanCa CANAGITY b0 DYOMALE 052 0f peasnatial (oks fof sfBctive managemant ol anas of Hiokpical Imperence.

Expand area-spacii surveys of landracos, tradifional cultivars of crops, wild retatives of crop plents, and breads of

nmesticalad animals.

Enfuanca (he capacily of climahs madefng In tha country substantialy o el & clear k28 of the Impacts of chmate thangs

on biodhversiy 3t national and Incal ievels

1. Momote iveihood diversmcation oo unities for meking value-adoed Bioresource nd tradiional knowiedge-tased
[rO0UCES BNd DUBING LDON ragitional &5 well &5 BmeNging esnironmental tECNIOpES CUSTOMIzZE0 & th lcay Neid ievel

B Promole enabing condilions t develon (ranshoundary colaborative actions with olhar comniries espocially in South Asia on
knowladoe exchange, joint moslonng. capacity billding, enhancing ecological coanactvty, managing Ikagal whals trade,
and DiodvarsTy Consanvation.

B Promale ecientiic cooperation and(ransier of lechnology 21 o levals, incuding regional and intemslicnal coaperation for
BCOSYSUEM (EStoration, recovery and consesvation of thieatznad species. palution Corirol and waste management.
sustainatis managamant of coastal and maring ecosystems. addrassing human widiife intersctions, contral of invesiva
dlken species, and climate change.

10 Raiss awaieness, Capacitios and Intemational conperation for assessment of the inbarinkages Detwasn Didversity snd

health, and for premation of odiversity intogratnd Ting Hoalth' approach.
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Communication, awareness, and knowledge management

“rguee that (he beg! information and knowietige from science, research, and evidasce-based Solrces &rg
BCooEinin lo Decisian-Maknes, practitionars, and (he puEniic i0 guite eFectye and eOURADIE QOVErNanca and

av¥sp In78gretad Bnd participatory mansgamant. snd sITERgINan CommaFKCation, SEUCE NN, SWarenass1mising.
agit 2 TES8aTCA. MOnMtoriag. ang imowiedps Menagement relevant to (e conservatian of biodiversity.
ce j o35
CE S A ]
ous
- EYGCTve CONSRIvaUon Of INTICEtS 30 dynarmic BIOGNVBISAY 81 BCASYSTE, SOBries, &nd Geng vels Fealres EnOroprete
BEEIERTY infoemtion and kngwiedge penerated Ihvough resesrch and monitoring. (L s essenilal thal palicy and decision makers,
pLh DrBCITION S, 21 UDEC 3YE 8CGES3 0 S fcrmation and KTIowlpage. 1 20cTIoa. cTTen! eMarts Lawaros tochversky
200 CORSBIVIION 850 190UirD INSYREG APRYOSCNES 1ur OUUIBACN PIOgrams.
| India has made notabie pengrESs in this Groction by satting up 62 EWYRS Kodes in all stalis and Lnken Tormlores which am
et i Intefrkeq with the NOEFCE portal
Mol NEA nes evelopad an or-ing Badiversiey Intormalion Sysiem 0 prepare e-PRRS. Furhar, over e yesrs, several We ceming
ﬁ ministries hav alvg impiementod a beoad range of programmes and activities rolevant fo Communication, Education and Pubic
Rwarengss [LEPA) cancaming (halr sector which canba further seaied g
| HET 211 Inaligrment with Goats A, B, C. and 0 Global Fargets 1-23; and 306z 1.4, 74, 7.7, and 1718,
A RIAD AP T
EOREERIATION
[ HOWE
BOOARSITY
= @
ACTION POINTS
1. Strengihen muRidisciningry reseanch and citimn stience Inflatves for key aress partaining b0 the coaservation and

managemend of Hindversty,

Uity teica survay, idantification and invantory activities far unanpiosed anas and dala oaficient Spacis.

|imtertate coorinated reseah o assess impacts of cAmate change. tand Use changs, pollutian, Anear miastructine en
vérious fecats of wid and domesiicated blodhversity snd develop effeciive aslstions.

Dervelop an Inbaprated national biodiversity infonmation system and IGT toots for dissemination, awareness craalion, and
dectsionmaking.

Deveion & Natlonal Biodversity Manitoring Systam (RBUS).

Wandals and enabls sclance centers. masaums, 2ogs 2nd exdarsion institulions to promate interactive biodvarsity
Boucaton

1. Promote irecitional 1oi media hrough the ysage of CIPerent fol Arts AR other Cullial MEANE for SWANEness Crestion.

#~ papa
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Equitable and efective participation indeclslon-making

“Ensura (ha Tull. soutaiie. inclusive, 6factive and pondsr-
FENROREY rEErasanintion and aricipation iNpIennieg, Dscision-
maidng, managemend, and access 1ojustics and (aformeticen relsted

In biodhversity by youth, ethalc proups. Bad iocsl communtties.” 70,
i‘._‘ﬁ' ""."4
> -‘- -
; b
The KN-GEF BTEaSLZ28 0  COMDENENSIVE nd ITanSTommalive SNroach o comservation et would ensure equilatie. -
InCiustve and gender 1esponsive paricinetion. This tarpet Dovioes & opoorianky i recogntzing and strengthening (e vitel rig EREIEESTY
of ocal comenurities. INcuding women an girs, CHACKRN and yOUED, 35 DBTSONS with (RSabilies I varlgus endesvors towants ARG
e Decacier onalof biochver sy CONserValion, I aksd 526K 10 (Fofec enviTORMENtal MTSn Nghts defencers. NET 22 Signs with 242020
Goats A B. G @ 0 GRabal Targets 1. 3. 6.9, 1921, and 20: and 5065 14 6.6, 6.2, 10.2.10.2. 183 %7, snd 610 |
i eh
Lt
Giobad
@ =
|
ACTION POINTS A AT AR 0
CONEERRTION
_ FEHAT
. SUUGOgHEN CaDBCITE o Kl Dodhes (PR3, EMCS. FRMGS, Van PaNchayats, Gram Sabhas) ant GAOS (JFMCs. E0GS) for A
inchisiva and particiaatory mansgament of rafural resoufces 24
2 Stengthen alssive and partialory spasches th ENCUTAge Women, s incal commUnRles i planning and
mangEmen of NEarel FESOUICES.

=

Design and implamant gendar resnonsive  awaransss and capacity tevelopman pragrammas aspacially for ural and tribal

WOMEN. dhverss eShiic and youth Broaqs &nd communities fof impiementation of SB5APS. LBSAFS and ABS.

A Promis iege SweTeness Smongst District AXoaomos Gomcks. BNGs, tradiDonal tiisal bodies, tibal peopie. hocal
communitics snd olher marginaiited groups for biodiversity conservation.

B Recopnide, acknowlpige Bnd cocument cuttural practices, Tamtions| knowiange, nd customary lws which comriuts

towarts Diodiversity conservation,




Gendar equality indecision-making and implementation

"ENSUTE GANER BOUAINY In the Impismentation of the KESAP. SB5APE and
| BEAPS througn @ Sandar-raspons/ve SpDrmach, wharm sl woman end girls
have equal opportunily and capacity in decision- making retated ta
biogtversfty.”

The key roie o woren I lodiversiy conservlion end natural Es0urce managemen ss been well ecogeized. Howeve!, hel
pertcipation I decislon mekiag rekevant to odversRy gavemmance ks generally nsuflzient. Bulding onthis. Target 23 afims
ooualights  wonea and it i Pobey farmfation and decision maideg or 12stesce uso and cansorvation, incuting accass
bofand and asnciated henafts.

Inia has sirsady made saveral interventions te bring in the desined pandes eguaity in imgiementing tha BSAPs ol the ground
favel. the most Important being mandatory lechason of 173 woenan memeer: in the Bicdiversity Manegement Commitiess
acquss e couniry a8 specliad in the Bibingical Diversity A2L, 2002 and Rules, 2004, Hence, Ity hve 4 cruckl it in decising-
making and implemeatation of biodversity pragrammes &l e local lavel ss wal

WET 23 2 In BRgnment Wit Goss A ana f; Goal Targsts B, 10, and Ti: ant 5068 1, .5, and e,

1. Binenglhen capacky of nationsl, state and jocsl kevel OEParmEnts. a0encies and NsNItutions 1o mainsinesmn pences
1esponsive acomaches 1o adiversity conservation,

Engyng that women and other menginaised groups 2re reproesentod in govornance and decltion-making at. various lovels in
ot communiTizs. aiNc roups, PR, sistricl. and state level committons reievant 0 Diotivarsly.

ENSung Nt women and giris. hawe islr and eoust 0oDor fnity 8nd Caos ety tn contrmuts i consenation eng sustainatts use
ol inobversity, 2nd hawn acCesS 10 benedits accrued Dl of ABS.

Promoite eouitalie. penoer-rESpOMsive. and eRBCEVE HTICIDAtION of commUniles to Inoertake actions ff impiementing
EBSAPs, LBEAPS an0 ABS.
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4.4,
Implementation approach

Inter-ministarial coordination

(i) strengthening inter-ministerial coordination for fulfilling the commitments relating to biodiversity
conservation, (ii) to provide more space to biodiversity activities in the relevant schemes and programmes.

Bilateral and multilateral collaborations

(1) Enhanced bilateral and multilateral engagement through intermational projects for capacity development
in Blodiversity conservation sclence and actions, (Il) Exchangefsharing of technologies for susteinable
utliization and management of blodhmarsity.

Reglonal cooperation

{I] Ingiia Is now Ina position to play a major role In blodiversity conservation In south Asla reglon, based on
it long experience and expertise, (i} Given the trans-boundary biodiversity conservatian issues, regional
cooperation among the neighbouring countries is the need of the hour for India.

Institutionalization of blodiversity conservation component across the Ministries and
Private sectors

(i) Required capacity building and skilled human resowrces in the relevant Ministries/Private sector for the

required focussed atention, (i) Data generation in relevant sector, (i) Biodiversity-based innovative R&D
for sustainable use of blodiversity.

Bottom-up approach to NBSAP implementation

The bottom up approach of NESAP implementation (Fig 4.1.), which has already bean adopted will ba
further strengthened. This would require [i) strengthening of SBBsf UTBCs to make them effective in
efficient implermentation of state level biodiversity strategies, action points, and activities envisaged in the
MBSAP/ SBSAP by augmenting thelr infrastructure, manpower, expertise, and finances; {1 engagement
and full parilcipation of BMCs at the grassroots level which would read extra effort for thelr capacity
development; and (i) updating the existing PBRs at BMC level, and SBSAPs at SBB/UTBC level with
substantal improvement or revision aligned with the updated NBSAP.
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Biodiversity Ressarch

A large number of government and non-
governmental crganizations operating at the state,
national, and international level are engaged in
generating vital research information on counlry's
natural ecosystems, asscciated floral and faunal
diversity, agroblodiversity, and varied aspects of
conservation. It Is neithar Intended nor in the
scope of NBSAP to furmish here details of all such
organizations. Avallable research infrastructure/
faciitles, human resources and finances vis-a-vis
country’s vastnass, and its enormous diversity of
natural and manmade ecosystems, and
assoclated species and genetic diversity are
insufficient, causing limited research coverage
and inadequate outputs in soma reglons/ states.
Owing to thesa Emitations, some reglons, states/
UTs, PAs, other conservation areas, ecosystems,
species, or specific themes of conservation have
been inadequately covered from the perspective
of blodiversity rasearch. In saveral instancas,
much of the avaliable research information is
gither fragmentary or obsolete, Biodiversity
rasearch, especially field-based assessments on
wild blodhversity are time consuming,
cumbersome, and expensive and as they require
covering vast areas, use of modern tools and
technologies besides invalves a number of
subject mattar speclallsts] axperts. In the past
threa decades, research information, reporis, and
peer reviewed publicalions in open access
ralevant to wikd diversity and agrobiodiversity
have markediy enhanced.

The country also needs to take up focused ARD
programme In bioprospecting et a large scale for
sustainable ulilization of biodiversily, thus
contributing to bioeconomy of the nation.

In addition, the crucial research-based information
on soma of tha neglectad ecosystems (e.g.,
grasslands, rivers, coastal and marine
ecosyslems, islands); bictogy, population
dynamics and ecology of threatened fiora and
fauna; genetic varkahllity, genetic ercslan, and
consarvation of genetic resources; and
contentious themes (e.g., human-witdlife
Interaction, forest fires, impact of linear
Infrastructure on bladivarsity); and emerging
neads (e.g., ecorestoration, mitigation of pollution,
controf of invasive alien species in terrestrial and
aguatic environments, mainstreaming biodiversity
in production sectors, sustainable natural resounce
managemeant, ciimata change mitigation and
adaptation) need to be generated.

Biodlversity Monitoring

Over the past lhree decades, several reputed
national governmental and nen-governmental
organizations (F51, ISRO-SAC, NRSC, NTCA, WII,
NCSCM, FRI, NIDM, BNHS, WWF, WTI, WCS,
Wetland International, Asian Wetland Bureau, eic.

besides several institutions under the umbrelia of
ICFRE, ICAR, GEIR, DST, DBT) have been involved
in carrying out monitaring of climate, land use and
land cover, extent and trends in natural
ecosystems, especially forests, wetiands, coastal
and marine ecosystems; population estimates of
tiger, Asiatic lion, snow leopard, leopard, elephant,
rhinoceros, and other wild animals; wildlife
habitats; groundwater resources; e-flow and water
quality; wetland birds; agualic biola, elc, Reports
based on well-designed scientific monitoring
protocol using modern technologles at perlodic
Interval published by some of the leading
agencies offer valuable insight on trends in extent
of some of the important ecosystems and
habitats; abundance, population estimate, and
demography of spaclas of consarvation
significance and management concerns,

Despite the above efforts, some ecosystems e.g.,
grasslands, inland, wetlands, rivers, floodplains,
corals, estuarles, seagrasses, intertidal mudfiats
still need more closer attentlon for montoring. A
large number of threatened species representing
terrestrial and aguatic (freshwater, brackish water,
and marine) ecosystems also needs concered
attention and insight on distribution, status, and
trenwds in @ssociated species and populations. All
consultative meetings on the updating of the
NBSAP, as part of a wider consultative process
acrogs the country, celibersted at length on the
development of a blodiversity monitoring
framework. As a result, a menitoring framework
was developed and presented (n Chapter 7. Under
the leadership of MoEFCC, a few other
Ministries/Departments have been made
responsible for monitoring and they need to firm
up/ develop the blodiversity indicators, protocaols
for field level assessments, and coordinate
manitoring activity 2s per the envisaged
perfodicity. The NBSAP stipulates that considering
the importance of monitaring activities and
emphasis given by the KM-GBF and CBD, they will
need resolute suppart by concarned minlstries,
adequate finances, and commitment by the Lead/
Supporiing agencies involved in the task, Further,
a central digitalized database 1o be developed and
managed based cn varlous monitoring activities Is
one of the priority activilles envisioned.



4.5

Implementation Framework

The operationalization framework envisages
Implementation of NBSAP across the country at
different hierarchical levels of governance
including the naticnal, state and local levels while

AL the national leved, prominent iImplementing
agencies inciude: MoEFCC, 20 Central ministries,
and 2 Departmants, NBA, professional national
Institutions, supranational organizations, and
NGOs. At the apex level, the MoEFCC, and other
central ministries continue to extend the overall
policy guidance, legal and financial suppaort in
mattars relevant to conservation of blodhversity as
mandated In each case. Tha MoEFCC would
facilitate inter-ministerial coordination, and ensure
Implementation of NBSAP with the support of
concemed central minjstries and departments
including execution of biediversity monitoring
framework through identified Lead Agencies and
Supporting Agencles. Varlous national
organizations of repute under the control of
MoEFCC, MoAFW, MoFAHD, MoJS, and other
Ministries would continue to provide inputs
towards research basad technical know-how,
problem solving, developmant of Innovative
approaches, communication, education, public

awareness, advocacy, capacity development,
maintenance of databases, sharing of information,
menitoring, and consclidating reports based on
various outputs of monftoring. On behest of the
MOEFCC, the NBA would play a key role in
faciitating implamentation of various directives and
programmeas relevant 1o consenvation of blodiversity,
and protocols of CBD; enforcement of the BD Act;
technical support to SFDs, stata departmants, and
$BBs/ UTBCs; and providing governance (n matiers
related to ABS. The supranational organizations ane
expecied to help the natlonal/ state governments,
and the national level organizations inmalved in
formulation of biodiversity policles, education,
research, capacity bullding by way of sharing
technical know-how relevant to emerging concepts,
tools and technologles; providing consultancy)
expertisa in addressing global/ national issues;
facilitating international cooperation and
collaboration in scientific and technological
advancement; and scientific exchange.

At the state level, operationalization of NBSAP
envisages the technical resource Inputs, financial
support, faciiitation, and implementation of state
level strategles and programmas/ schemes by the
state fine departments (forest, wildife, envirenment,
agricubture, horticulture, animal husbandry, dalrying,
fisheries, water resources, aic.), SBBs/ UTBCs,
NGOs, CBOS, business houses, and private entities.
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The SFDs, being the custedian of forests lands and wildiife ereas within RFA, natural ecosystems, and
wild blodiversity remain the primary implementing Agancy (1A] at the State, District, Forest/ Wildiife
Division, and local levels. However, SFDs may involve other partners (Le., the Department of Agriculture/
Urban Development, Central Para Milltary Force, Eco Task Force, National Yuva Kendra, NSS, NGOs, ete.)
for programmse implementation in diferent landscapes. The State Department of Agriculturef
Horticulune/ Fisheries/ Animal Husbandryf Enviranment/ Water Resources/ Mines, etc. and the State
Pollution Control Board would have vital role to play relevant to their specific mandatas while contributing
towsrds conservation of biodiversity, National/ State level NGOs are expectad to facilitete and support
various activities undertaken by the S8Bg, UTBCs, SFDs, and other state deparimants.

The local level implementation would mainly inciude BMCs, local line agencles, Panchayatl Raj
Institutions (PRI) and CBOs. SFDs and different departments ke agriculture, animal husbandry, fisheries,
watershed management, rural development, water resources, AYUSH, Panchayati Ra, etc. operate a
wide range of field level programmes mandated by concemed Ministries/ Depariment and involves
JFMCs, VFPCs, EDCs, BMCs, Gram Panchayat, PRis, etc. Several schemes operated by different sectors/
departments often have components/ activities relevant to varied aspects of conservation of biodiversity.

In addition to above three governance levels, the global and reglonal level agreements, directives,
strategles, and innovative approaches arising as a part of tha CBD, and other Conventions and
multilateral environmental agreements (MEA) are of utmost importance for effective implementation of
NESAP,
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GAPACITY BUILDING
AND DEVELOPMENT

5.1
Introduction

The updated NBSAP will serve as the maln vehick for implementation of the global
agenda towards conservation of biodiversity. This would require upgrading of
capacities on diverse cross-sectoral [ssues such as, conservation, protection,
sustainable use, equitable benefits, finance, legel issues, traditonal knowledge,
gender Issues, scientific regaarch, modam tools, technology transfar, innovations and
negotiations, and an overall understanding of developmantal Issues and societal
aspirations a1 all levels, Accaordingly, india has set forth the following sgenda for
capacity development of all stakeholders:

» Develop/ enhance capacities of Implementing agencies and ali stakeholders for
mainstreaming blodiversity across sectors for successful implementation of the
NBSAP to achieve 2030 National Biodiversity Targets and 2050 Vision.

* Promote scientific cooperation, transfer of technology and Innovative solutions for
effactive conservation, sustainable use and implementation of the ABS mechanism.

52 ]

Existing Capacity Building programmes in India

Over the past four decades, a large number of governmental and non-governmental
organizations are involved in capacity development activities relevant to
conservation. Each Ministry concerned with elther conservation/regulation or use of
blodiversity has in-built programme for capachty development for which an annual
budpget allocation is usually made for such programme. India has established a
stable instituthonal structure for envirenmantal management, natural resource
conservation and promotion of sustainable development. For example, the
MoEFCC, MoAFW, and MoFAHD have exciusive training institutions ownad, manged
and financed by the concerned Ministry, where reguiar and structured training
programmes for fresh as well as in-service technical personnel are organized. In
saveral other Ministries/Departiments, need-based training programmes are
organized where blodiversity related toplcs are regulary coverad. In addition,
several supra-national organizations, national level NGOs and corporate companies
also Invest towards capacity development programmes. Most state level Institutions/
departmeants related 1o blodiversity have also created facilies for conducting
speciaiized tralnings, specifically to cater 1o the requirements of frontine staff
placed at varkous hierarchical levels and for CBOs. Efforts to reach out all sections of
the soclety through CEPA are also going on, although many more efforts ara
required considering the diversity and vasiness of tha country. The capacity
bufiding effarts 1o ensure successiul iImplementation of relevant policles and
programs for conservation may follow the steps as outiined in Fig 5.1.
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Table 5. provides a broad list of exisling government organizations involved in capacity development at

different levels of implementation of the NBSAP.

Implemantation Laval Wild Biodivarsity Agrobiodiversity
Natlonal « Life Owning Minlstries - MoEFCC and = Life Owning Ministries - MaAFW,
MoJs MoFAHD, MoJS,
« Life Supporing Ministries - MoST, MoS, » Life Supporting Ministries - MoRD,
MoES, MokA, AYUSH and MoHLIA MoPR, MoTA, MaWCD, MoSJE, ete.
+ International Agencies/ supranational + International Agencies/
wnTMuMN,UHDF, UNESCO, FAD, mﬂ organizations— FAD,
aic, IFAD,
« Mational Sciantific/ Tralning Organizations — - NARES - ICAR and ks Instnnes,
851, 751, FRI, FSI, IGNFA, DFEf CASFOS, ARS, NRAA, NODS, IRMA, ote.
ICFRE and is Institutes, Wil, SACON, .
" NFKA under the " iSC, Naticnal Bureaus on Flant, Animal,
NCSCM MaEFCC Fish, Agriculturally Impormant
MNCBS; NRSC, IIB.. ISRO-SAC; MI':IM, NIUA; m"m“ Insects
Crganizations/ Insfitutes under the DST,
DaT, end CSIR « Cantral Pollution Cortrol Board
= MBA, NTCA, GZA, and WCCR = NABARD, IFFCO, etc.
» Mational Green Tribunal « National level NGOs [a.g.. BAIF,
« Central Polluion Control Board s
+ Mational level Non-profit organizations/
NGOs (BNHS, TER, WWF-india, TRAFFIC-
tmtir.wrr. MNCF, WCS, FES, ATREE, TNC,
gt
= Corporates/ Business houses
State + Slate Govermments » Stale Government
« State Depariments (Forast, Wiidite, « State Departmants
Erwvironmani, Fisheries, Walar Conservation, Water Resources,
Soll Conservation, Tripal Affairs, Panchayatl Agriculture, Hordculture, Animal
Raj, Mires, eic.) Hm.mmwm.
. rces,
State Blodiversity Boards/ UT Blodhversity Water Resou o
+ State Wetland Authority = State Agriculiure Universies
- Centrall Swre/ Private Universities » dpicimodn Thial Coutis
« Statef Regional organizations (e.g., GEER * State Pollution Cantrol Boards
Foundaton, GUIDE, MERIST, etc.) = Krishl Vigyan Kendras
+ State Forast Research Institutes, State
Forest Academies, Ranger Colleges, eic.
Local .

Fancheyati Ra] institutions (PRis|, CBOs -
Van Pancheyet, JEMCs, EDCs, BMCa

Panchayati Raj InstAutions (PRIs)

Cooperatives = Farmers, Herders,
Fisher Foli,

CBOs - Van Panchayst, JFMCs,
BMCs

Tabls 5.1.
Indcatve list of
aiganizaticns
imvalvbd in
capachty
devalopment
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A majority of these organizations have
professional competence to undertake requisite
programmes, however, the key to success is
adequate finances and motivated trainees. The
Geovernment run training pregrammes, espechally
for professionals, are reviewed by the Research
and Training (RT) Division of the MoEFCC,

In case of agro-biadiversity, specialized sclentific/
training f extension organizatons under the
MoAFW, and MoFAHD have a network of nationalf
state/ local level organizations, and they primarily
operate under the umbrella of ICAR/ NARES. Most
of the existing organizations would require 1o
ravisit thelr engolng programmes relevant to
capacity development in light of the updated
NBSAP and Its entarged scope and accordingly
augment/ strangthen their curment efforts.

Besldes the Government, several non-
governmental crganizations and some corporate
companies are also successfully iImplementing
capacity building programs. Some examples are;

& The India Business & Blodiversity Inlifathwe
(BB} was taken up by Cll with support from
GIZ and MoEFCC, concurrent to india's
Presidency of the COP-11 to CBD, when Indian
companies joined hands to address the critical
issue of blodiversity loss. The program has
become a forerunner inttiative within the CBD
led Global Platform on Business and
Bipdiversity. A training course on *Blodiversity
Management for Businessas' has been
institutionalized &t the Cll as a certified course.
Regular training is offered to employees in the
private secter. The program has helped to
mainstream sustainable management of
biological diversity Into businesses.

& [TC has launched the women centric 'WMisslon

rural women in the catchment area of thelr
units,

& ‘Intel Teach' empowers teachers to engage
studants with digital isaming and STEM-
related content fike, Web 2.0, social
networking and online locls and resources
(including Al, data management, GIS etc.,
some of which are applied in biodiversity
research). Teachers can effectively Integrate
technology Into existing curricula. Intel® She
focuses on STEM for girls, whereas, ‘WiScl
STEAM Camps’ (Women in Sclence,
Technology, Engineering, Arts, and Math
camps) aim to bridge inequity gaps for females
in knowledge and access to lechnalogy. Intel
volunteers use ‘Intel Future Skills curriculum®
and enabla glrs around the world (and In
India) to learn about the use of robotics,
drones, coding, Al, elc. o address various
societal problems, including those refated to
sustalnabliity. Leadership training and
mentorship, and confidence bullding s also
provided.

In addition, several large NGOs like World Wide

Fund for Nature -India, Wetland International

South-Asia, Centre for Sclence & Environment,

and many more, underake research and capacity

building exercises on various aspects of
biodiversity and wildiife, focused on local
communities.

Ceonsldering the complexity and multplicity of
Issues, the need to consider cross- sectoral inter
and intra departmental information, and evaluate
the impacts of actionsfinterventions, an improved
process for capacity development I proposed to
be adopted (Fig 5.2) for Policy, Declsion makers
and Administrators, Professionals, CBOs and

Sunehra Kal' 1o provide livelihood lraining, Students and Researchers.
including biodiversity based livelihoods, to
e e e ity Dave o et i

( Feaining instiusions |




5.3, ]
Relevant Thrust Areas

A number of Acticn points have been identified
against each Global/National Target and
associated indicators by India (Chapter 4). In
addition, to fast-track conservation, sustainable
use and Implementation of the ABS mechanism,
India would focus on strengthening manpower
and infrastructure at the Ministry, NBA, and
associated RED bodies and research Institutions
at National level, SBBs; associated line
depariments at the State level; BMCs in rural and
urban areas, and build hierarchy appropriate
capacities 1o enable them lo address new and
emarging requirements In the field of biodiversity
conservation and management. Priarity will be
accorded to:

I.  Strengthening of participatory approach to
blodhversity and natural resource
manegement, especially at the ground level.

il. Knowledge about the Legislative and
Reguiatory Environment, Including control of
Environmental and Wildlifa Crime.

. Leadership and program management skilis,
including processes, procedures,
performance, monitoring and evaluation,
gender sensitivity, Inclusion of disadvantaged

groups and team bullding.

iv. Sitef programme approprate modes of
Operation and Governance.

v. Technology identification, use, transfer, IFRs,
flcansing procedures and negotiation skdlis,

vl. Resource Moblllzation and Public Budget
Allocation,

vii. Predictiva Modeling, Performance Appraisal
and Knowledge Sharing.

wviil. Inter-institutional Linkages and cross-sectoral
learning.

ix. Building upan lessans from traditional
knowledge of local communities.

¥ Raising a fleet of para-taxonomists to assist
BMCs/ community workers.

¥, Knowledge and Information sharing and peer o
peer Maotivation.

To achieve the objective of bullding hietarchy
appropriate capaciias across all sections of the
society, the country would endeavour to develop a
consortium of lead Institutions with varied experiize
which are engaged In conservation, encourage local
level coordination at the administrathve governance
level, provide linkages and networking across public
and private sector and most impartantly respond to
the requirements of the parlfamentarians, judiciary,
academia, custome, defence and paramilitary
forces, police, media, and, cultural and spiritual
institutions. The effort would be (o amalgamate
modern sclentific techniques with traditional,
ritualistic and cultural mathods of conservation fo
implement KM-GBF NBSAP.

5.8
Capacily Development Response -

‘Assessment to Action'

Design and development of a capacity
development plan in the context of
implementation of NBSAP seeking conservation of
blodivarsity Is not an easy task, especlally when
the subject Is complex and It invelves diverse
sectors and organizations having different
mandates and pricrities, and people with varied
educational and professional backgrounds, age
groups, communication ability, exparience, and
availabilty of wide-ranging resources and tools.
implementation of NBSAP and conservation of
bladiversity are strangly linked with the
communities and the civil society at large, The
task of capacity development becomes more
challenging when the betiom-up approach of
implementation is being advocated and adopted,
and most Inputs are meant for leaming by adulis,
wide ranging workforce, and beneficlaries
representing deprived and Iiiterate sections of the
soclety. Creation of a successful programme of

A RDAD Wk TR
CONSERVATION
OF AT
BAONERETY
capacity development for such diverse stakeholders
wiould require a carefu! consideration of learning 134

abjectives aiming for the development of
knowledge, understanding, skilis, application, and
attitudes.

The next important stage is to plan for the response
I.e., from ‘assessment to ‘action’. The capacity
development response would address capacities
that could be strengthened while optimizing existing
capacities that are already strong and well founded.

Capaclty Development - Goals and
Objectives

The CBD recognizes updated NBSAP aligned with
the KM-GBF as the main vehicle for implementation
of the global agenda towards conservation of
bipdiversity so that the global community is brought
on a path towards achleving the 2050 Vislon. Since
MBSAP is considerad as an umbrella process for
achieving its goals and action-oriented targets,
countries are expected o develop and implement
national programmes/ strategic plans accordingly,




The BD Act, 2002 stipulstes preparation/ implementation of the NBSAP, and to achieve
development of NBSAP by the Central 2030 national biodiversity targets and 2050
Governmant, The NBT 20 of the updated NBSAP vision.

deals with capacity development, and it reads as e AR 0o R i iy

‘Promote scientific cooperation, strengthen

capacity development, access to, and transfer of . me: i !m! DR, - .

technology’, scientific cooperation, transf
technelogy, and for effective

Gaals: In view of the above expectations of CBD h‘l"n' mmmm

and BD Act, the following goals are set-forth for 5 I‘nmsmﬂ =

the priority agenda on capacity development: Objectives: In the above stated goals,

* Develop capacity of implementing agencies and mmmn framed for e.lp,:ngr -

other stakenolders for successtul developr they are presented in Fig
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The multi-pronged approach adopted towands capacity needs assessment reflects that Individuals those

are associated with conservation of biodiversity can be broadly grouped in the following three

categories:

« Policy and Decision Makers - at the national, state and grassroots level including the Executive of the
Panchayati Rej Institutions (PRIS) and Blodiversity Management Committees (BMCs).

+ Professionals - at the concarnad ministries, NBA, natonal/ state level sclentific/ training organizations

and other involved agencies; state governments; Implementing agencies - state dapartments, and at
the District and Field levels.

= CBOs, BMCs, JFMCs, Self Help Groups (SHGs), User Groups (UGs), farmers, herders, fisher folk,
villagers, etc.




Thrusi Areas Relevani to Three Levels of
Capacity Development

Individuals grouped in above categories have
differant stake, roles, responsibiiities, functions
and expectations. The capacly assessment
process also helped in identification and grouping
of functions, recognition of specific activities and

visualization of expected outcomes and thrust
areas for capacity development in the context of
individuals those ane associated in any capacity or
role relevant to consarvation of blodivarsity.
Thrust areas relevant to three levels of capacity
development in the context of updated NBSAP are
presented In (Table 5.2),

Table 5.2. ldemifod Thrust Aroas Relavant 1o Throo Levels of Capaciy Dovelopment in tha Contaa of

Updated NBSAP

Level of Capacity ‘ Thrust Arsas
Development |

Legisiotive ond
Regulatory
Environrment

Communicotion,
Education, and
Public Awaoreness
{CEPA)

Mest sectors/ ministries/ departments connected with the subject of
conservation and implementation of NBSAP at the nationalf state/ field level have
adequate backing of relevant policies, legislations, and institutions for enforcing
desired reguiations and law enforcement, However, existing efforts for engoing
activities of capacity devalopment need continued support while inftiatives and
activities meant for control of llegal wildlife trade, protection of PAs, management
of eco sensitive zones, management of groundwater resources, coastal zone
regulation, contral of poliution, enforcement of regulations on use of harmiul
chemicals/ pesticides, biosafety, and implementation of guidelines and directives
issued at the tme of forest and environmental clearances, and execution of
enviranmental management plan in case of developmental project need
strengthening.

Awareness about the exiting legislative and regulatory emvironment |s yet to
percolate to the grassnoots level, especially local communities fiving in proximity
and depandent upen the inland and coastal wellands, and marine ecosystems for
subsistence and livelihoods. Since these fragile ecosystems face severe threats,
ongoing awareness efforts need revamping so they can be more effective and
minimize adverss impact.

Resolute support for implementation of a comprahensive and effective strategy
for CEPA in the context of three interconnected global triple crises (biodiversity
loss, climate change, and pollution and waste) and their impact on ecology and
socioeconomics is required to elicit people support for conservation and
axacution of NBSAP,

As present NBSAP seeks a transformative approach, participatory approaches, a
whaole-of- government, and a whole-of-society approaches, Importance of CEPA
cannot be overemphasized. In view of the enlarged scope of NESAP, several
newer themes/ targets, and enhanced expectations, existing/ ongaoing sirategles
and activities of CEPA being implemented by different ministries/ departments,
need rethinking, reorfentation, revamping, and strengthening wherever needed.

BIOFIN studies undertaken at the global/ nalicnall state level have abundantly
Indicated that iImplementation of conservation activities at different hierarchical
levels are malnly dependent upon the publle funds, and also there is a wide gap
between the financial resources required by various organizations and budgetary
allocations by tha governmenis. Capacity development efforts are urgently need
to close this gap by creeting awereness about various blodiversity financial
solutions and also for the development for guideines, rules, and facilitation of
appropriata mechanism to garner finances for conservation and implementation
of NBSAP fram all sources.

It is considered that the Sbaeenth Finance Commission (XV1 FC), and NITI Asyog
would recognize the ‘conservation of biodiversity” ag a central theme. All sectors/
future developmental programmes, other interconnected global erises (climate
change, pollution and waste), major environmental concerns, and agenda on
disaster risk reduction, and sustainable development need to strongly link
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with the central theme. It is expected that the XV FC would teke note of this
priority need and ensure that financlal resources allocated to the MoEFCC and
[ife cowning/ lfe supporting ministries for the purpose of conservation ara
substantially enhanced, and a sustained flow to these consarvation priority
sectors in next five years and beyond is ensured.

Harmful subsidies need reduction and repurposing. Capacity development of
concerned minkstries Is anvisaged to assess harmful subsidies as well as fo
develop innovative epproaches to reduce and rapurpose them.

CBD, KM-GBF, and BIOFIN studies advocate for resource mobllization from all
government and private sources. The Minisiry of Finance is expected to develop
broad guidelines and a mechanism to facilitate the process for receiving financial
rasources by government agenclas from all other potential sources,

Conservation of biodiversity urgently seaks malnstreaming, sectoral Integration,
Iinter-agency cooperation, convergence, and effective coordination and
cooperation amang all concerned ministries/ departments, and between the
central government and the state governments. In reality, nothing concrete has
happened so far. Horizantal and vertical Integration and appropriate mechanism
for Inter-ministerial cooperation are vital for conservation, As a part of the
enabling environment, capacily development in this direction is urgently
required.

Organizational management of public organizations, especlally at the national
and state level focuses on hierarchical governance, leadership, inter-institutional
linkages, and programme management as they are well defined and streamlined.
However, thera |s a general deficlancy of onganizational management functions
In maost private organizations, except at the large corporate housaes, and also at
the grassroots level. Certainly, these mechanisms are weak a1 the Panchayal/f
field level, especially in case of CBOs like JFMCs, and newly created BMCs. It
will take some more years to make most BMCs effective and functional. NBSAP
not only seaks resclute support for these organizations but also advocates
enhanced opporiunity for capacity development. Making BMCs and other CBOs/
C50s effective and functional in a stipulated time frame Is vital, if the bottom-up
approach o be adopted and effecthvely Implemented.

As In the case of organizational management functions, human resource
developmant activities backed up by suitable HR policies, training and
knowledge opportunities, performance evaluation and financial resources are
somewnat taken care in case of national and state level government
organizations. Certainty, support of HR policles and planned capacity
development opportunities for officers/ frontiine staff is needed. At the
grassroots level, particularly CBOs including BMCs, there is evident deficiency of
HR policles, opportunities for orlentation/ sensitization and skill development,
and financial resources. Capacity development activities at the grassroots level
Is ona of the priority requirements.

Opportunities for capacity developmeant greatly varies across different sectors
and hierarchies. Even in most SFDs, and other sectors, the lower frontline stalf
often suffer for want of knowledge and leaming material, equipmentftools, and
technigues and innovative technologies. Capacity development of frontline staff
across most sectors need augmenting and strengthening.

Officlal communication in several states/ UTs is in reglonalf local languages.
Mest frontline staff hierarchies In such states/UTs deals with specialized
technical field-based activities and using modern tools and technologles. Thus,
they need technical manuals, lilustrativa field guides, other leaming material,
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knowledge on policies, laws, guidelines, rules, and SOPs in their localf regional
language. The All-india Tiger Monitoring exercise by NTCA and Wil in tiger
range states thus, developed field guida In more than & dozen regional
languages, othar than Hindl. The same faciltation Is vital while dealing with
farmers, herdars, fisher folk, tribal people, local communities and even BMCs.
Efforts and support for publication of Igarning material and publicity material as
far as possibla must ba local language.

In ganeral, oparational capacity for consarvation of wild blodiversity as wall
agrobiodiversity at the state and field level in case of several states/ UTs Is
weak due to inadequate staff strength, vacant posts, over-aged field staff,
Inaccessible areas, poor mobility, etc. Enhanced operational capacity would

Operational Capaclty
[internal Structures,
Processes,
Procadurss and

Performance) | greatly ncrease overall efficlency of frontfine staff,
Infrastructure | In case of most stabes, sectors, and departments conceming blodiversity, thers
ond Foclifties | s general deficiency as well as poor maintenance of basic field level facilities -

physical infrastructure, and vital facilities for communication and transportation
(motoreyele/ four-wheel drive vehicle, motor boats, etc.) besides essential staff
weifare measures. These deficiencles need to be addressed on a priority.

Job | Conservation of blodiversity, especially managemant of ecosysiem, specles,
Requirements | and genatic diversity In wild basldes maintenanca of agrobladiversity s highly
and Skdll Leveis | technical in nature, Technical, managerial and other specialized professional
(Technical and | gidllg [n case of individuals, professionals and communities' matter in overall
”“Wséf;“‘ parformance of varked sectors, ministries, departments, and organizations

“/ | involved In conservation agenda. Thus, most sectors, ministries, and

departments and organizations associated with nurturing/ using/ reguiating
blodiversity make huge Investments every year. Officers, staff members, and
raprasantathves of communities undargo a wide ranga of formal and informal
capacity bullding programmaes. Over the years, such capacity developmant
opportunities by the national/ state governmants, NGOz relevant to
consarvation have immensely helped individuals to perform their duties
confidently and effectively. Combined efforts and substantlal Investments
towards capacity development have made possible conservation successful. In
absence of planned inputs for capacity developmant, so much success might
have not been possible.

Updated NBSAP with enlarged scope, emerging challenge, newer targets, and
high expectations need revamping of current efforts for capacity development
of individuals, professional and communities besides resclute support for
implementation of year-round activities.

Focused resource Inputs for policy and legal framework; conservation of land
and sea areas rich in high blodiversity; ecosystem management and
ecorestoration; landscape/ riverscape/ seascape approach to conservatlon;
conservation, recovery and rehabilitation of threatened species; conirol of
poliution and invasive slien specles; climate change mitigation and disaster rigk
reduction; management of coastal and marine ecosystems; enhancing urban
grean, biue spaces and wrban wildlife; sustainable natural resource
managament; maintanance of genetic diversity and conservation of germ
plasm; agroblodiversity: sustainabie ivelihoods; mainstrasming, sectoral
Integration, and convergence; CEPA; wildife tourism; biodiversity manitoring;
BIOFIN and resource mobilization; and technological advancements and

Competency
Deavelopment
[Formal Training
and Education,
Opportunities,

Peer Exchongs | Innovations are needed for varied stakehoiders, especially implementing
Opportunities, | agencles at the state and field levels.
xrﬁ:r:m MoEFCE has been imparting formal training and education to the probationers

of Indian Forest Service and State Forest Servicef Range Forest officers




Level of Capacity
Development

through HGNFA and DFEf CASFOS/ State Forest Academy/ Ranger's College,
respectively. These organizations are engaged In providing much desired
multifaceted foundational training and education. Likewise, several other
organizations (MoEFCC - IIFM, WII, ICFRE, FRI-DU; MoS - lIRS; MoHA- NIDM;
MoHUA - NIHUA; MoAFW/ MoFAHD - ICAR; etc.) also offer formal training and
education. Existingf ongoing programmes and activities need revamping/
strengthening in light of updated NBSAP,

A large number of ofganizations under differant ministries have bean genarating
information and knowledge on different aspects of biodiversity. Most cument
efforts nead digitalization, creatlon of respective databases, and a centralized
Knowiedge Menagament Centre. ENVIS Nodes undar the umbredla of MoEFCC
also need consolidation, augmentation, improvement, strengthening, and
ultimately linked with central biodiversity database maintained at the NBA to
tacilitate easy access of information and knowledge.

Most aspects of conservation wiz., texonomic studies, biodiversity assessments

fedl
Feam BUling | and monttoring, field-besed conssrvation (protsction, forest fire prevention and
14 ' . management, habitat management, natural resource management,
f‘i"'l"h ecorestoration, ecodevelopment, wildiife tourkam, conservation of land races,
e | g crop wild relatives and animal breeds, capecity development, etc.) are not
L possible without vertical and horizontal Integration and team work. Thus,

importance of team building in different sectors and levels of implementation
Rl cannot be overemphasized. Enhancing capacity towards team buiiding is thus
I, ane of the priority capacity development activities.
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BIODIVERSITY FINANGE
AND RESOURGE
MOBILIZATION

8.1,
The Biodiversity Finance Initiative (BIOFIN)

COP 10 to CBD held at Nagoya, Japan, in 2010, highlighted the urgent global need 1o
garner additional financs from all possibla sourcas to maat the aspirations of global
and respective national biodiversity goals of all Parties. In response to this, UNDP
and the European Commission, during the COP 1, launched The Biodiversity
Finance Initiative’ (BIOFIN) (UNDP, 2018} with the objective to deliver a new
methodological framework to facilitate identification, development, and
implementstion of optimal and evidence-based finance plans and solutions. The
BIOFIN Workbook-2018 shifted the focus from methodology development to
implementation of National Biodiversity Finance Plans and finance solutions. India
was one of the first few countries to take & lead In implementation of BIOFIN project
at the national laval, as wall as, In seiact states of the country.

The BIOFIN Workbook-2018 provided an innovative, stap-wise and adaptable

approach, starting with a deeper understanding of the drivers of biodiversity loss

and halping In the Identification, priortization and Implamantation of actions by

undertaking solutions which could lead to positive impact an biodiversity and the

soclety. The BIOFIN process includes five key steps (Fig &1

= Blodiversity Finance Policy and Institutional Review (PIR} - which includes
anahysis of existing drivers and cheillenges to biodiversity, analysis of policy
environment, and understanding of existing fiscal solutions including fiscal policy
options, harmful subsidies and barriars to Implamantation.

= Biodiversity Expenditure Review [BER) - through Blodiversity expenditure
assessment and analysis from various funding sources by identification of
Depanmants/sectors relevant to blodiversity, idemification of rélevant schemes
and programmes, thelr tagging and tracking over the years, and caiculation of
attributable share to biodiversity while recognizing that not all expenditures under
a scheme would be specifically allocated to blodiversity conservation. This
provides an improved understanding of blodiversity sllocations and spending
patterns by perusing budgets, allocations, and expenditures in different sectors
and helps in identifying areas of potential fiscal reforms, especially where
expenditures may not align with established policies/schemes. Thus, it helps to
quantify direct and indinect financial resources dedicated to achieving positive
biodiversity conservation outcomes and promote better blodiversity policies,
financing mechanisms, and overall outcomes.




= Financial Needs Assessment (FNAJ, which aims to make a comprehensive estimate of the financial
resources needed to achieve national blodiversity action plans and the associated blodiversity targets.

= Development of comprehensive Biodiversity Finance Fian (BFP), which includes a shared vision of
blediversity conservation among all stake holders, an investment| business case and an Actlon Plan.

» [mplementation of the Action Pian leading towards execution of finance solutions; Improved policies,
plans and legisiations; and enhanced integration of biodiversity in national and sub-national budgets.

The successful implementation of BIOFIN methodology is ultimately expectad to provide multiple outcomes
including insight on finance solutions; recognition of conservation as the investrment priority for the private
sechon; revenus generaticn; realigned resources; and efficient resource use and cost prevention (UNDP,
2018},
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8.2,
BIOFIN India- Assessment:

BIOFIN in India is anchored in the National Biodiversity Authority, while UNDP implements the programme
In the country under the overall supervision of MoEFCC. India undertook the first assessment of
Blodiversity Expenditune Review at the national level In 2013-2014. For this Initial assassment, 77
schamas from 23 Ministries of the Government of India were considered. The averall funding for
blodiversity conservation was estimaled to be about 9,204.45 crore (USD 1,482.68 milion). The study
was based on 2013-2014 allocation figures {Nasim et al,, 2018).

Subsequently, another detalled assessment with expenditure figures for biodiversity- related schemes
ovar a five-year planning perod from 2012-2013 to 2018-2017 was undartaken with exensiva
caonsultations to review biodiversity expendituras in the country. This included 116 schemes from 24
Ministries and 29 Departiments thal were deemed (o be biodiversity-related at the central government
level in Indla. Based on the results of this extensive exercise, and recognizing that not all expenditures
under a schama ware specifically allocated to hiodivarsity consarvation, the ‘atiributable share® for
biodiversity conservation was worked out (Soundrapandl, 2017) for each schema indhvidually based on
Rio Markers [Fig 81 and Table 61 ). The biodiversity attributable expenditure was calculated to be INR
20,031.51 crore (USD 2.7 bilien) approx. based on actual expenditure figures from the study period

(2012-2013 10 2016-2017).

Tabie 8.1. Modified RiQ-markers atiribution adapted to indian context
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The BER in the form of total and atiributable expenditures have been computed for five years from 2017-
2018 to 2021-2022. Based on the actual axpendituras of five-year data, projactions til the year 2028-

2030 have bean computed. The 124 schemes of 21 Minisiries and 2 Depariments are presented in Table
8.2,




Name of the Numbet of Schemes m?jI
Minlutries / Dégarirmanie
Departmant having

207718 | 20810 | 2019-20 _ 2020-31 | 20022 §'—'m"'-1
MoEFCC 51 v | W] & e
MoAFW 18 ® N Cl 19 Biockvursity In
MoJS ) 8 8 8 B the Country
MoCal 7 | 7| 6 [
MoDNER 7 8 | 7 | s | 5
MoES 4 4 5 | 5 | 5
MoNRE 4 4 | 'l 4 5
DAE 5 5 5 5 4
MoAYUSH 3 3 | 3 3 4
Dos 3 o 3 3 | 3
'MoHRD 4 4 | 4 3 3
MoRD 4 4 | 4 | 3 3
MoCoal 2 z 2 | 2 | 2 *
MoHUA 2 o | 2 2 2 :‘1:’:
MoST 2 2 2 | 2 | 2 S
o T s & S
MEITY L L 1 L 1 A3
MoC 1 L L L 1 iy
MoC&F 1 1 1 1 1 HLOWEESTY
MoHA ‘ I I T O T L0
MoP 2 2 1 1 1 “
wor 1 I G N L
MoFAHD 0 o | 1| T 0 )
Total 133 27 130 122 124 Diedversny

LR il =]

o 257
Biodiversity Expenditure Review (BER) for India BOviRaY
A brief account on previous efforts towards BER for India has already been presented in the foregaing 4

sectlon, For the cument assessment, the biodiversity expenditure in the case of following 21 ministries and
twao Dapariments ware taken into consideration: (i) Minkstry of Envirgnment, Forest and Climate Change; (1)
Ministry of Agriculture and Farmer's Welfare; (i} Ministry of Fisherles, Animal Husbandry, and Dalrying; (iv)
Ministry of Jal Shaidl; (v} Ministry of AYUSH; (vi) Ministry of Rural Development; [vii) Minlstry of Tribal
Aftairg; (vill) Ministry of Housing and Urban Affairg; (ix) Ministry of Science and Technology; () Ministry of
Powser; [xi] Ministry of Earth Sclences; (dl) Departmant of Space; (i) Ministry of Tourism; {xiv)
Department of Atomic Energy; (xv) Minlstry of Chemicals and Fertiizers; (xvl) Ministry of Coal; {xvil)
Ministry of Culture; (xvill) Ministry of Development of North Eastern Reglon; (xix) Minlstry of Commerce and
Industry; {xx) Ministry of Home Affairs; (xod) Ministry of Education; (xdi) Ministry of Electronics and
Information Technology; and (xxdll) Ministry of New and Renewable Energy.

8.6

Ministry wise Total and Attributable Expenditure of Avallable Funding

The cumulative and attributed biodiversity expenditure during five financial years (2017-2018 to 2021-
2022) are presented In Table 6.3 and the projected expenditures 2024-2025 til 2028-2030 s
summarizad In Table 6.4. The annual average attrfbutable blodiversity expenditura for the pariod of 2017-
2018 w 2021-2022 is estimated to be INR 32,207.13 Crores (Table 6.5), The projected annual average
expenditure attributable to biodiversity tll FY 2028-2030 is astimated 1o be INR 87,664.88 Crores. In
ardef to arrive at an overall country-level figures, a more detalled assessment of BER Incorporating State
and Union Territary-level biodiversity-relsted expenditures, CSR, ODA and other Non-state actors needs
to be carried out The sttributable and projectad biodiversity expenditures are shown in Fig 6.2.




Local Biodiversity Strategy and Action Plan for Hyderabad




Tabile 8.3. Ministry-wise Totsl and Anributakda
Expendrune Tor Rlodhveniky Consenation for
Eihve Year Poriod from 2077-18 40 200122

Ministry/ Total Expenditure [INR Crore] Total Annuat

Departmant | Expenditure Average
(20771812 Total

200220 Expanditure

[H& Crore] [INR Crore)

MOEFCC 263057 = 261785 = 256258 197382 | 244138 | 1223508 244702 |
MOAFW | 1059707 | TISISB0 | 188700 | 883827 | 726364 | 4960178 | 962038 |
MosS | 2500223 | 217Au | 2036108 160782 | 6884028 15378535 30757.07
02037 | 78006 887.86 66473 | w1244 aa7a4s | o4 |
MODNER 221780 17374 1330.81 §4234 | 10366 7068.35 1387 |
MoES 56113 | 58304 08623 | 60301 | 80328 ke | 7074 |
MoNRE 61490 60022 15087 39705 | 58808 227190 45422
MoAYUSH 40889 5957 55903 45267 | 50853 2448,43 48970 |
MoHRD N5 205.41 38,58 u20 | 243 59479 18,96
MoRD S5448.04 I B0FT3 . T1928.58 I 11388.47 IHH?Z.HB I 35864450 I 7880880 |
MoCosl 50835 | 20867 10335 6088 | 703 | 95038 | 19007 |
MoHUA 1200137 000 1075450 1089336 | 1578838 | 4923759 366801 |
MT 58122 EIEU..“ ﬂm . 5380864 | B538.00 2579582 595018 |
MaTA 4495 7250 12850 0500 | 14906 500,01 %000 |
MEITY 18500 | 32000 27484 58400 | 50000 181284 38273 |
MoC 4587 8891 12039 9303 | w2 51092 0238 |
MoC&F | 4784 | 4250 3551 6500 | 6850 | 25005 | 5183 |
MoHA 7032 | 10802 12784 11330 2381 | es7ee | wse |
MoP 10095 277650 96,03 502 | 4000 448,50 88370 |
MoT 10733 69,91 377 8110 | 130.84 439.05 a7 |
 MoFAHD 0,00 0,00 emoz 85800 000 | 86002 | 33380 |
DAE 564 sM 438 846 | s | w73 535
Dos 22m78 | 968228 W2 | 22137 | 173895 | 1208709 250742 |
Total 12223538 1488023 13005831 18424522 imu' | 73872627  wrmsas |

-mmmm % represerts the proportion n'u-mhmr.t. Rio marker-Direct cridrio

The remoining Mindsenies) Depanimarts Sicoiversity Afribulcbie ¥ represents the propontion of ihe Budpet of biochersity relevont schemes)
ORI




Total Annusl Mrarage

Attributable Blodiversity Expenditure [INR Crore] an :ﬂm 8O :::ﬁ:
{2017-38 to (IR Croce)

2021-23)

{INR Crom)
250759 240705 | 243445 7494 | 231928 182333 | 232467
78485 | 183747 | 187075 | 154634 | 1738 go02a:8 | 180464
so7est | _mhgg 431030 | amas 1330088 2088 | saa2
12710 ma 2 12380 . 1o 62082 | 12428
W | s ) A ] Sa0 ] W | 41555 | sl
20745 | 1071 | 24854 | 16409 19062 0ue | 20296
5w | o | 377 | B4 | w20 5678 ns8
337w 42885 | 48120 37345 | 42348 202393 | 40479
a3 | BN | 204 | 038 = 404 7658 | 15.92
NEsL80 I 1305885 I 15126.39 I 23433.81 2075821 [ B4AD3058 1880803
857 %8 | 22 | 12 13 1733 347
3868.01 000 | 363123 | 364148 520784 1643867 328773
11.-5.53 I 1“25. [ .153.-..2 I IH.?z [ 164.88 [ .?m 14888
67 | wes | w28 | w55 | 223 75.00 5.00
338 8.00 687 14,60 1250 4534 | 8.07
2.58 a7 877 .48 802 287 | 5.74
119 106 089 153 17 648 | 130
178 2.70 3.20 283 5.85 a4 | 328
3752 §9.41 2.40 03 100 048 | 2200
268 175 089 228 3% 088 | 220
0.00 0.00 50689 53625 0.00 104304 | 20863
536 #.88 41 B 485 Zﬁ_Zlﬂ_l s08
57.28 144,45 882 5303 43.47 aror | 75.41




Thiblie 6.4. Ministry/ Depariment-wise Projected Expanditum Uil FY 2008-30

Ministry/
Dempartmaent

Total Expenditurs [INR Crora)
2024-25 2025-26  2026-27 202728  2028-20
272838 283867 29505 306541 3814
245292 1330637 | w078 | BO602 157207 |
G1508.45 7231870 | 834400 8398582 10484035
_ e woss | wsess | 108638 109800
7789 TeI80 186862 194544 202125
w4325 OB | 1zia4 | w1 140801
63148 66172 69187 | 72222 75248
s2872  S3943 | SS0M | 6084 57155
30234 48300 | 53447 | 608SB  €79.24
| 039746 15505679 | 17354408 18823304 20674918
. 5284 60579 | 75030 | 84310 99650
1050128 3204561 | 2576468 & 30MOO1 3193808 |
690729 708508 | 744641 756480 792548 |
w307 2307 | 23888 27088 27470 |
90325 88656 12082 110423 133858 |
W70 22227 | 24883 2740 20588 |
g7 880 10401 miz me2d |
oM wises | oy | weus o
4185 15139 16094 1048 190,03
825 8288 86320  &7222 8BOOA
574 s sm 572 57
309357 327008 | 347593 | 368449 300550 |

75238

221482.87

1080.34
4528241

804388 |

3n.re
1322.08
320.52

12535 |

Rk

207268 |

188.57
886768

575
4138.88

Total Annual

Expenditure Average
(2024-28 Tolal
o 2020-30) Expenditure
(M8 Crors] [INR Crore]
18062.86 3010.48
8753701 1458050
53150575 8858428
e DS Anass |
4457 190753
ok, | e
4242.56 .08
333294 555.48
3427.99 5733
08544341  180907.23
480705 80118
19465099 3244183
45032.55 7505.58
1514.50 262.43
8675.53 Mm2.58
e45.41 107.57
a8 30803
besaibuinll IR ko
924.26 16571
5196.35 88808 |
3401 567
21657861 350644 |




2024-25

260194 |

3888.88

| 2237142
136.87

526.78

5.45

79288 |

Aftributable Biodivernity Expenditurs [INR Crorel

289672

B40.45

2026-27  2027-28 202829  2029-30
260359  20w14 302208 | 31323
asesas  am2a04 | sosem | saam
3017328 3410745 3804B.56 41880.26
waw | ueos | wm 1w
2732 13248 w765 zel
w70 | w0 | does| a0
2836 3008 ne7 337
4108 | 48025 @ 48942 49850
gaw 7279 eS| 9028
I 28B852.23 . 307728 . !413‘-!.2! IG563.52
| 2088 2285 21| 298
720895 1004550 893827 1267282
3508 4085 120 4877
28,02 2761 3346 3308
1387 1525 . . 18.63 'II.D'I
260 | 278 206 3’
723 8w 84 940
2497 | avss | w3 s
284 an 330 | 350
539,50 54514 mm; 554,23
545 5.43 5.43 | 5.48
89088 = 94433 100099 106105

Total

Annunsl

Attributable Avernge
BOD Expendilure | Altributeble
{2024-25 10 8D
2029-30) | Expenditurs
[INR Croma)] [INR Crore]
750.72 285,95
2071689 | 46851
W288344 | 3214724
ez | w0y
7942 | mes0
zman | s
178,06 2034
2854.00 475,67
anae | 8858
mezoen | 2088778
18027 | nn
5446335 007722
1'1253-4 I 1B7.64
278 | 3786
16689 | 2781
w737 | 1458

1 269

4820 770
zase | s
1024 | 304
24772 54129
x| 538
553060 8177




Table 8.5. Ministry/ Departmant-wise contribution to blodiverslly axpendture for tha FY 2077-18 1o FY 200-22

5. | Ministry/ Total Annual Total Annual | Percentage
Mo.| Dopartment Expanditure Averago Antributable Avorage | of Annual
[2017-16 to Total | BD Expenditure Aftributable Average
2021-22) | Expenditure {2017-18 1o | BD Expenditure | Attributable
lINRCrore] | (2017-18 to 202%-22) (2017-18 to 8D
2021-22) [INR Crore) 2021-27) | Expenditure
(INR Crore) [INR Crors]
1 | MoEFCC 12235.08 244702 1623.33 232467 7.22%
2 | MoAFW 4360178 992036 802318 604,64 4.88%
3 | Moss 153785.38 3075707 34210.53 gsdzm  21.24%
4 | MoCHl 4374.46 B74.89 620.92 12418 0.39%
5 | MoDNER 7068.35 141367 41555 B3 0.26%
6 | MoES | 353668 70734 | 1014.81 202.96 | 0.63%
7 | MoNRE 227110 454,22 56.78 136 0.04%
8 | MoAYUSH | 2448.49 489.70 | 202393 404.79 1.26% at’op,
8 | MoHRD 584,78 18.06 7658 32 005% s_f ﬁ.?_
10 | MoRD | 39954450  79908.90 | 8403016 1680603 5218% e
1 | MoCoal 950.36 180.07 17.33 2.47 0.01% s
12 | MoHUA 4923758 3888.01 16438.67 3287.73 10.21% L
. : ! L8| . 1 i I SABERSE
13 | MoST 2979592 | 595918 744.80 148.98 0.48% N
M MoTA | S000T| 0000 | 7500 1500 005% |
15 | METY 1813.84 362.73 45.34 8.07 0.03% b=
B | MoC 510.82 10218 287 574 0.02% A
17 | MoCRF 25015 5183 6.48 130 0.00% |
18 | MoHA 65764 19154 16.44 aze 0.01% *%ﬁﬁﬁ
18 MoP 4418.50 883.70 10.46 2209 0.07% BODVERETY
20 | MoT | 43005 | 8781 | 098 220  00W% 150
21 | MoFAHD 1669.02 333.80 104334 20863 0.65%
22 | DAE 2673 | 535 2538 5.08 0.02%
23 Dos | wese |  oseraz | 37707 7541 023%
Total | 73872627  14U78575 16103567 3220713 100%

* For MaEFCC Blodivarsity Altributabée % represents the perportion of the fotal budget i.e., Rio marker-Direct criteria

The remeining Mirdstries/ Cepartments Blodhersity Atributable % represents the praportion of the budget of
blodiversity refevant schemes/ progromme
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Finance Solutions

The BIOFIN Workbook 2078 outiines potential
finance solutions for biodiversity consarvation,
The Biodiversity Finance Plan for India, prepared
by the NBA In 2018, explores likely finance
solutians while highlighting possible constraints,
Globally, new and innovative finance solutions are
still in experimental/irial stage. It will take some
rmore time for Gol ministries and departments to
attract and utlilze finance solutions beyand
government and externally aided funding.
Creating an enabling enviranment to attract other
financial resources, raise private sector
awaraness by presanting a business case for
biodiversity, and bulld government capacity to use
and operalionalize finances from diverse sources
Is essential.

A broad menu of new end innovative finence
solutions Includas:

+ Corporate Soclal Responsiolity [CSR): itisa
major polential source of private sector finance.

» Creation of Conservation Fund for PAs: This
has been adopled by Tiger Reserves and
prominent PAS in various states, using funds
genaratad from ecotourism for buliding the
Conservation Fund.

s Crowdfunding: This is gaining popularity and
could be another way to flinance the
rahabilitation of endangerad spacies.

= Public-Private Partnerships (PPP): ltis
becoming increasingly important considering
the rising requirements of rapld urbanization,
industrial growth, and infrastructure demands.
The PPP has already emerged as an important
finance solution for such departmints and

activities. Biodiversity conservation modalities
nead devalopment in this area.

Green Fund: Green finance deals with financing
investments thal generate environmenital
benefits.

Green Bonds: The International Capital Markets
Assoclation's Green Bond Principles serve as a
guide for International funds to Invast in green
projects. In addition o cimate change, several
other green project categories could be
potential recipients of such investments.
Payments for Ecosystem Services [PES): They
ara Incentives provided to farmers or
landowners for managing their land to deliver
specific ecological services. Creating a new
econamy for ecosystem senvices necessitates
Innovative policles and tools to realign
economic incentives, rewarding the restoration
or conservation of these services. PES serves
as an umbrelia term for various economic
arrangemants designed to promote ecosysiem
services conservation. Different tools under
PES Include ‘Direct Public Payments’ made by
the government directly (o ecosystem service
providers. Regarding ‘Direct Private Payments’,
private antrepreneurs or onganizations (non-
profit or for-profit) act as buyers of the
ecosystem service instead of the govemment.
Moreovar, tax incentives are Indirect
government compensations to landowners for
protecting ecosystem services. In the case of
certification programs, when consumers
purchase certified products, they pay for both
the product and the sustainable practices
involved in ts production and delivery.



= Access and Benefit Sharing (ABS) and
Bloprospacting: Article 15 of tha CBD
addresses the theme of Access and Benefit
Sharing (ABS), specifically how genetic
resources ang accessed and how users and
providers agres on the falr and aquitable
sharing of benefits resulting from thelr use, The
BD Act empowers the NBA and 588s 1o handie
matters ralated to research, commercial
utilization, blo-survays, and blo-utilization of
biological resources, ensuring fair and
equitable sharing of the benefits. Although this
Is & refatively new area for SBBs/ UTBCs and
BMCs, it holds immense potential and benefits.

= CAMPA: The Compensatory Afforestation

Fund (CAF) Act, enactad by the Union
Government in 2016, established the
Mational Compensatory Afforestation
Fund Management and Planning
Authority (CAMPA), The Act mandates
tha creation of a fund and autharity for
each state, along with mechanisms to
transfer tha National Fund accumulated
ovar the years, This fund is being
collected for the diversion of forest land
for non-forest purposes on account of
compensatory afforestation, penal
compensatory afforestation, net present
value, penal NPV, wildife management

Strengthening these institutions, fostering

Innovations, and developing appropriate costs, catchment area treatment, and

mechanisms are essential. Bloprospecting, or accrued Interest. The Natlonal Fund,

biodiversity prospecting, involves exploring generated over the years, is now being

natural sources for small molecules, transferred to and utiiized by States | UTs

macramalecules, and biochemical and genetic for various purposes as specified in the

Information that can be developed into CAMPA Rules of 2018, “‘q [

commercially valuable products in agricultura, S l“,n‘

aquaculture, bloremediation, cosmetics, e | g

nanotechnology, or pharmaceuticals. While LA YA

some praliminary and pliot &fforts have been

miade in the country, there I still much that can =,

be learnt from Costa Rica’s bloprospeacting m_r

experiences. gy

WEINRAN
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|

The availabliity of above potential financial solutions assentially relies on the development of N —
innavative packages, models, enterprises, and crucial faciiitating /supparting mechanism by the e
Ministry of Finance 84 the central ministries| governmant agancies/ departmants at tha national, e
state and field level can avail such funds. Furthermore, the shift from exclusive public funding 1o |
the adoption of these financial solutions will only be successtul if there is a significant change in A DM AR
perspactive and mindset among &l stakeholders. This requires a transpanant and trustworthy CONSHREIIN
enabling environmant created by national and sub-national govarnmants 1o ancourage private Y
entraprensurs, business houses, donors, and intemational agencies to support thesa initiatives. it ;
is crucial for the government at the national and state levels to promptly implement measures to 152

attract atternative funding solutions for conservation of blodiversity and other related activities.
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NATIONAL BIODIVERSITY
TARGETS AND MONITORING
FRAMEWORK

Mational Monitoring Framewark

An overarching framewaork for biodiversity monitering for the country has
been built upon the previous monitoring framework through an extensive
naticnal consulative process and the valuable inputs frem the Working
Group - NBSAP constituted by the NBA, Furthéer, the CBD an 18 May, 2024
circulated a document (CBDYSAST TAJREC/2E(1) on Monitoring Framework for
the KM-GBF based on inputs by AHTEG. Revised indicatars provided by the
AHTEG in its document of 18 May, 2024 were also considered and appropri
alely incorporated the Biodiversity Monitoring Framewaork developed for the
country and the same was finalized. || aligns with the requirements of KM
Wz Bity GAF and presented In Table 7. The menitoring framework highlights head-
line, companent, complimentary, and rational indicators against each NBT
besides a potential lead agency has been identified for all indicators listed
against each of tha target. Sirce thesa indicatlors coma under the domain of
different ministries, departments, and organizations, collaborating/ support:
Ing agancies have also been identified, and Bsted. The need for identification
and designating a Lead Agency for each target was considered critical for
effective coordination, development of ralevant indicators, adopticn of robust
methodology and field validation, field level implemantation, data collection
and collation, storage of data sets and monitoring results, and reporting and
dissemination of monitoring outcomes. The Lead Agency will be able 1o invite
and invalve ather agencies if the need anses. The monicrng framework also
highlights a pericdicity of monitoning and reponing. The Lead Agency will be
responsible for submitting the data sets and monitoring results 1o NBA for
the purpose ¢f Naticnal Reporting, It is alse considerad appropriale that on
behest of the MoEFCC, nodal ministry for bicdiversity in the country, the NBA
will be responsible to coordinate monitering efforts with all Lead Agancies
identified for each NBT as well as carresponding Cellaborating/ Suppaning
Agencias and will also be responsible for the development and manageament
of MBMS besides Mational Reporting to CBD through the Clearing House
Mechanism (CHM),

Tha Natloral Biodiversity Monitoring Framewaork highlighting identified)
potential indicators, respansible lead agency and collaborating/ supporting
agencies and the proposed pencdicity of monitoring is presented in Table

21, Basad on feedback from tha regional cansultations, and interministarial
consulative process, the Monitoring Framework has been finalized. The final
monitoring Framework is an integral part of the updated NBSAP. Once the
Framework as a pari of NBSAP would ba approved and adopted, the Lead
Agencles and Collaborating! Suppornting Agencies will be notified by the
MoEFCC] NBA and entrysted the farget specific responsibility,
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In order to initiate development of Local Biodiversity Strategy and Action Plan for Hyderabad, several discussions were held over two days (7" and
8™ August 2023) with local practitioners, government departments and experts with direct stakes in the biodiversity and ecosystems of the area
under the jurisdiction of GHMC. A map showing the natural assets of GHMC developed by ICLEI South Asia with the ward boundaries overlaid was
introduced in all of the discussions held over the two days.

1. V.Krishna, IFS, Additional Commissioner, Urban Biodiversity Department, GHMC

Protected Areas: Since the protected areas of the city i.e. Kasu Brahmananda Reddy National Park (KBR) and Mahavir Harina Vanasthali
parks are enclosed by fencing and boundary walls, they are relatively insulated from threats. The buffer areas around KBR are GHMC land. Any
development activity that is undertaken is restricted to the buffer zone and not undertaken in the core zone.

Rock Outcrops: Rocky outcrops on private land are under threat due to developmental activities and real estate expansion.

Tree Plantations, Green Spaces: The Haritha Haram programme and the role that the city has been playing in facilitating city-wide
plantations through this programme were discussed. GHMC undertakes tree planting along footpaths, medians, avenues, parks and blocks. The
species to be planted are decided by the Additional Commissioner, Urban Biodiversity, GHMC, who is an on-deputation, IFS officer. Within the
main urban spaces which are accessed by citizens such as avenues, medians, parks; trees which have ornamental value (naturalised and not
necessarily native), are planted (70%) with a 30% mix of native Indian species. Some of the planted species identified such as Conocarpus sp.
Alstonia scholaris are no longer being planted or being removed because of their contribution to Biogenic Volatile Organic Compounds (BVOCs).
There is a need for the city corporation to look into planting species that are native to Deccan Plateau as well. Through the green budget, which
comprises of 10 percent of the annual municipal budget of GHMC, all the plantation activities are undertaken by GHMC. Parks in the city are
irrigated using ground water and private tankers cater to vertical plantations, roadside/avenue plantations and median plantations. The GHMC
has directed these tankers to use treated water from Sewage Treatment Plants (STPs) for the purpose of irrigation but as there is no surveillance
or enforcement, it is likely that lake water is used. Technical pruning of trees is undertaken by GHMC's urban biodiversity department however,
the electricity board too undertakes pruning. The pruning carried out by the electricity board was not in coordination with GHMC earlier. Ward
level office system have now have been established to improve coordination between the urban biodiversity department and the electricity
board. If trees are removed by any party without the appropriate permission, the local Divisional Forest Officer (DFO) imposes a penalty on

the party. Colony residents can contact the urban biodiversity department to undertake tree plantations and the GHMC takes on the costs of
these plantations. GHMC provides planting material under Haritha Haram to Resident Welfare Associations (RWAs) bearing 75% of the costs of
maintenance of colony parks. The rest 25% is borne by the RWA. There are 600 nurseries under the management of GHMC. Green curtains (double
storey plantations with flowering shrubs) are being maintained in spaces where it is feasible. There are at least 500 tree parks in the city. The
urban biodiversity department feels that in parks, citizens prefer trees rather than other types of plants, hence lawns were removed and the focus
was only kept on trees. Miyawaki plantations are done in block plantation areas where there is less public movement. Pedestrian paths in the city
need to leave space for tree plantation as the urban biodiversity department is unable to find space to plant trees.

Musi Riverine Area: The Musi Riverfront Development Corporation, a Special Purpose Vehicle (SPV) is working on certain stretches to beautify
the river. They are one of the main actors related to this ecosystem. The Musi River suffers from sewage disposal, encroachment, solid waste
dumping, and barely has any riverine vegetation associated.

Lakes: Lakes of the city face the challenges of encroachment, sewage inflows, idol immersion. Although some immersion ponds have been
developed for Durga and Ganesh immersion, and clay idols are encouraged, there are some instances of Plaster of Paris (PoP) based idols being
used. The Hussain Sagar is still affected by this. HWWSS&B is constructing 39 STPs along the Musi River and across various lakes. The Lakes
Department of GHMC has been working towards restoration of 185 lakes which includes marking of full tank level, removing encroachments,
demarcating lake boundaries, strengthening bunds, diverting sewage and removing water hyacinth. The urban biodiversity department supports
greening activities and tree plantation around lakes. Some funds through Corporate Social Responsibility (CSR) are also being funnelled into
wetland restoration such as in Malkam Cheruvu and Langer Hauz. At least 32 lakes are currently being restored through (SR funding. Interested
companies have to submit a DPR to the GHMC lakes wing in order to carry out restoration activities.




Agriculture: Threats to this ecosystem include urbanisation and real estate demands.

Management of wildlife, outside the protected areas is the responsibility of GHMC.

2. Dr. Shilpi Sharma, Regional Coordinator, Telangana State Biodiversity Board

Protected Areas: Protected areas in the city suffer from introduced and invasive species which have been planted for ornamental purposes. One
some occasions, invasive fish (which were primarily brought into the city as pets) have been released into the waterways.

Lakes: A discussion on implications of removal of Government Order (GO) 111 by the State Government in May 2023 was held. This was the

only policy that existed on protection of lakes and was applicable to 84 villages and 7 mandals, totalling 1.32 lakh acres. Around 200 sq km of
land fell under the catchment area, as stipulated by the GO. Around 84 per cent of the landholdings belong to small and marginal farmers, who
were receiving their subsistence from agriculture. The 84 villages are from seven mandals — Shamshabad (35), Shabad (2), Shankarpally (3),
Rajendranagar (5), Chevella (6), Moinabad (32), and Kothur (1) — that hold huge real estate potential given their proximity to IT corridors. Since
the GO has been scrapped, it releases huge land parcels for real estate lobbies in the catchment area with major consequences on water security,
ecology, displacement of people. Several invasive faunal species too like the African Giant Snail, invasive fish and red-eared slider turtles have
entered waterways in the city. The Telangana Wetland Authority although formed, has not been playing an active role in management of the
city's wetlands.

Rock Qutcrops: Real estate expansion, land use change, lack of awareness are the main threats. Unfortunately, residents of Hyderabad
understand what trees are and how they are helpful, but they do not understand rocks, their value, and what the city could stand to lose if
the rocks are removed. Dr Shilpi also cautioned that perhaps pandemics could arise from removing rocks since their microhabitats may host
microorganisms we do not yet fully understand, which if released could have public health impacts.

Tree plantations, Green Spaces: There is a lot of awareness on the Haritha Haram programme and tree plantation. There is a lack of
coordination between GHMC and State Biodiversity Board (SBB). There is absence of public engagement as well, and the same needs to be
strengthened and institutionalised. The discussion also highlighted that a major portion of the land that was ear-marked for the Biodiversity Park
in Hyderabad during CBD COP 12, has been lost to the pressures from the real estate. The minor portion that remains, is with the TSIIC, who might
not be the ideal agency to manage the Biodiversity Park. Better management can be ensured if the Forest Department is given the responsibility.

Musi River: The State Pollution Control Board (SPCB) has been directed by the National Green Tribunal (NGT) to clean various water bodies in the
city including the river. The catchment area is encroached, land use in the catchment area has changed, water is polluted due to sewage and solid
waste and infrastructure development on the flood plain. In addition, there is a lack of awareness among the residents on the ecosystem services
provided by the River. This is coupled with the issue of lack of ownership for blue infrastructure by the residents. Focus on awareness generation
among children needs to be undertaken on priority basis.

3. Farida Tampal, State Director, WWF Hyderabad

Protected Areas: Both the protected areas in the city have invasive plants. These, along with the ornamental plants, outnumber the native
species in several parts of the protected areas. Nature interpretation is lacking in the city and there is a need to develop interpretation facilities

in the protected areas and other parks in the city. Training of park workers as naturalists to disseminate information to visitors will improve local
participation. WWF is currently raising native plantations in the Biodiversity Park in Gachibowli. The saplings which were planted across two years
have had an 80% survival rate. WWF has also identified fragrant garden species which are natives with an ornamental value.

Tree plantations, Green Spaces: Tree patches in some of the areas, in the outskirts of the city and beyond have been affected due to road
widening and other public sector projects. Due to the Haritha Haram programme, tree plantation has been somewhat overdone and is being
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undertaken even on urban infrastructure such as pedestrian pathways, which impacts walkability in the city. In addition, the species being
promoted under this programme are not those that are native to Deccan Plateau, though several of the species that are native to India are being
planted, along with ornamental naturalised species. This change in species composition is leading to creation of ecological imbalances and
increasing vulnerability to extreme events. The sites for undertaking Miyawaki plantations need to be carefully selected and need scientific
inputs into the species selection as well. The major focus is presently on evergreen or introduced species, even in case of shrubs. This needs

to be reviewed by subject matter experts and locally native species should be promoted. The role of the Tree Protection Committee (TPC) of
Hyderabad was brought up. This committee covers the jurisdiction of the GHMC and beyond, and was constituted to act as a protective institution
that reviews applications for tree cutting for projects and other developmental activities. User agencies need submit a proposal to the DFO and
when more than 10 trees have been proposed to be cut, the TPC steps in to evaluate whether this should be done. The committee is constituted
with public sector and NGO representatives. In order to make the functioning of this TPC more effective, the TPC of other districts need to be
constituted, as felling of trees for large projects are in the jurisdiction of several districts and it makes sense to have overarching protection

for them. Balanced tree cutting should be practiced and the TPC should be strengthened. Some ways to do this is by feeding back funds from
tree cutting into the committee. There is a HMDA nursery which has native species appropriate for the region. GHMC should select these native
species to ensure that plantations carried out by them are ecologically sound. A detailed list of native species, including ones that can be used for
aesthetics needs to be developed with support from subject matter experts. Training of park workers as naturalists to disseminate information

to visitors will only improve local participation. Sealing tree bases while doing up roads is a common practice which needs to be stopped as it
hampers tree growth and survival.

Scrub Ecosystems: characteristic of the Deccan Plateau does not find any place in the plantation scheme of the city.

Musi Riverine Area: There is an urgent need to build the capacity of the officials on the techniques of ecological restoration and how the
same is fundamentally different from beautification. Ecological restoration will help to improve the health of the ecosystem and augment the
ecosystem services (including aesthetics) provided by the same, as opposed to only aesthetics that is provided by a beautification project.

Lakes: Though the Lake Protection Committee exists, it is not active. In 2017, WWF carried out a biodiversity survey at Hussain Sagar, with
support from HMDA. This remains the only comprehensive study till date. A policy that provides protection to urban lakes is required. Lake
restoration and protection should be integrated with livelihood opportunities. This will help to increase community buy-in and ownership of the
lakes. Another legislative issue is the fact that the lakes in the city do not fall under the purview of the Wetland Management Authority as they
are not considered natural or wetlands. This is too strict a definition since lakes of the city have hosted a lot of wildlife in the past. Regular surveys
should be undertaken and health cards developed for each lake. This mechanism of annual monitoring will pin point any issues, and help address
the same. Water bodies in the city are replete with aquatic invasive species such as a catfish, tilapia, and several invasive plants. The city can
consider signing an MoU with WWF's freshwater division to support surveys and monitoring activities.

Sacred Groves: During the discussion, the presence of a sacred grove in Pahadi Sharif was highlighted.

Additional Points: Formation of a State Bird Authority would benefit conservation. Stray dogs and cats threaten biodiversity in the city.

4. Anant Maringanti, Executive Director, Hyderabad Urban Lab Foundation (HUL)

Grasslands: Identified that grasslands of the city were not mapped and needed to be added. The area around Naya Quila, Old Begumpet Airport
and Mahavir Harina Vanasthali Park were likely grassland habitats.

Lakes: Locals see lakes are filthy ecosystems where sewage collects and mosquitoes breed. They are not interested in protecting these types

of ecosystems. HUL is working on improving negative spaces in Mir Alam Tank. The residents do not have much dependence on natural
ecosystems of the city but in Shaikpet, there is a lake called Yerrakunta Cheruvu which was used by washermen of the city. Now they probably
use groundwater. Sewage discharge is a huge issue and solutions for this that seem to be preferred are STPs. Unfortunately these may not work.
Looking into Nature based Solutions like constructed wetlands will have better benefits and should be explored.




Rock Outcrops: There are abandoned quarry pits in these ecosystems which no one knows what to do about. The real estate lobby is constantly
trying to encroach into these areas using threatening tactics to dissuade activists and conservationists.

Cadastral Maps: The absence of cadastral maps, in Hyderabad has resulted in the loss of nuance that these maps give about ecosystems and
areas. A lot of gaps in the information at the ground level exist in terms of land parcels and survey numbers, thus making physical surveys
necessary. Since the partition and then the newly formed state, Hyderabad belongs to no-one which may explain the lack of local ownership.

Other Points: Institutional mechanisms for engagement in collaborations of government agencies (state bodies like HMDA) with NGOs
(including mechanisms for procurement, call for proposals and implementation) are absent. Creation of a society or an organisation like Centre
for Heritage, Environment and Development (instituted by Kochi Municipal Corporation) may be a good solution to this.

5. Dr.Suvarna C., IFS, P(CF, Haritha Haram Programme

Rock Outcrops: In the absence of protection and the political will for the same, this ecosystem is rapidly disappearing. The high value of land in
the city is a major threat to this ecosystem.

Grasslands: In the Forest Academy Dhulapally, grasslands used to exist, which have been lost due to urbanisation.

Agriculture: These areas, which exist only on the fringes of the city, will be the first to go as Hyderabad expands. Green leafy vegetables and
vegetables are grown here.

Natural Vegetation: Some migrant labourers may be extracting firewood from these areas, but this needs to be checked. In forests, native
species are planted under Haritha Haram programme, while in the city, it is more of ornamental species. Conversion of forest blocks to urban tree
parks has actually favoured these ecosystems, otherwise they would have been auctioned off.

National Park: The two national parks in Hyderabad cannot really be considered national parks; it is more apt to think of them as green lung
spaces. They do not hold much wildlife, are sparse forests and have a lot of biotic interference as morning walkers are allowed into them.

Green Spaces: There is good coordination between the State Forest Department and the GHMC as the State Forest Department is the nodal
authority of the Haritha Haram programme implementation. Monkey menace is being mitigated by planting of fruit trees under Haritha Haram.

Other Points: Policy gaps need to be addressed in order to promoted lake and rock protection. One good initiative from the Government is
the Haritha Nidhi Fund which is a collection from Public Representatives, Constituency Development Fund, by levying Cess on Works Contracts,
Registration of Documents, Licenses to Shops & Business Establishments, Permits to Bars and Wine Shops and Student Admissions and to remit
the same into the Telangana Green Fund Account. More awareness programmes are necessary from NGOs, informal conservation networks like
bird watching groups, media houses to improve citizen engagement.

6. Aasheesh Pittie, Founder Trustee, Indian Birds

Trees and Green Spaces: Institutional areas like Infosys, campuses like Dr. Reddy’s should be marked on the natural asset map as they have

a lot of green areas and also have CSR funds. Trees which are planted along roads and medians need space around the roots to grow. Currently
concrete is filled into these areas, affecting the trees. There is a need to focus on developing a corridor/mosaic of private gardens which can
facilitate movement of faunal species. In this regard there should be a bye-law that mandates a certain number of trees per house, based on
space. Fines should be imposed on corporates and Multi-National Companies (MNCs) which do not plant native species in their campuses/
grounds. Plantations need to be scientifically informed, with the correct species selection. Sanjeeviah Park is a very important area as it contains
amosaic of habitats for birds. It should be protected and preserved. There is a nice diversity of Ficus plants in Durgam Cheruvu.
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Golf Courses: Golf courses (there are four or five in the city) are another ecosystem that needs to be defined on the map.

Lakes: Wetlands and water table are the most at risk in the city. Protection needs to be enacted for these areas. Extraction of ground water must
be curbed and there should be strict monitoring of borewells. Government needs to halt the process of water ways getting polluted and built

up on. The ity needs to have lesser concretised ground surfaces. Paver blocks should be used to promote water percolation and ground water
recharge.

Grasslands: Mahavir Vanasthali Park, the airport were/are grasslands used by ground nesting birds.
Agriculture areas: These can be co-opted as parks to prevent these open areas being lost to grey infrastructure development.

Rock Outcrops: These ecosystems host such a variety of microhabitats which support a wealth of biodiversity. By removing them, all of these
microhabitats are also destroyed.

Protected Areas: Invasives such as Parthenium and Lantana have invaded the protected areas. Several unnecessary plantations are being
carried out through the Haritha Harama programme For eg; in KBR, a tree was planted over a rock by constructing a concrete pit into which soil
was put and then a sapling planted.

There is a need to deurbanise GHMC, as there is scope for the ity to expand. It is not geographically limited. By deurbanising the city, critical
ecosystems will be able to get the space they need for restoration.

7. Kobita Das Kolli, Naturalist, Educator and Pranay Juvvadi, Scientist

Grasslands: There is an open-source map of India’s grasslands which was developed called open-natural-ecosystems. It may be a good resource
to identify Hyderabad’s grassland areas. Hyderabad Central University had some exceptional grasslands, but because of unscientific plantation,
they are no longer there. ICRISAT, although outside the ity jurisdiction too, has grasslands as does the Hakimpet Airbase. Land use conversion is
the biggest threat to this ecosystem.

Natural Vegetation: Centre for Dryland Agriculture Campus has some exceptional natural vegetation.

Green Areas: No scientific basis for plantation in the city. Several of the plantation drives too, are unnecessary. More native local species need
to be championed and not generalist, ornamental species. The HMDA nursery in Himayatsagar has a good diversity of plants and Pranay has
been raising his own seedlings, supporting WWF with technical expertise. A list of at least 50 endemics/local species can be made along with
cultivation protocols by them. Collections/translocations of local species in built-up areas should be the focus. A list of ornamental native trees
and shrubs and their cultivation protocols can be developed. GHMC can be the first city to undertake Deccan-local native species plantations.
GHMC needs to shift the narrative from plantation value to ecological value. To do so, it should take into cognizance the immense value of
local ecosystems like rocks, grasslands and water bodies rather than unnecessary plantation. Campuses such as ISB and Microsoft have a lot of
potential for protection of local natural areas.

Protected Areas: Within the conservation zone of KBR which is a core zone, non-natives have been planted. There is plastic pollution from the
plantation activities i.e. the black poly bags, which eventually gets burned and pollutes the area further.

Rock Outcrops: The most important ecosystem to conserve as they are habitats within habitats. They can be declared as Biodiversity Heritage
Sites or Other Effective area-based Conservation Measures (OECMs) in order to receive protection, or perhaps be designated as rock parks to
preserve their value.

There is a lot of apathy, lack of understanding in the city. Conservation and environmental groups working towards protection lack cohesion
leading to uncoordinated efforts. Political will too is absent which is leading to corruption and real estate prioritised over quality of life.




Grasslands, rocks tend to fall under the definition of wasteland/barrenland which then allows them to be exploited and destroyed. This term
wasteland needs to be removed in the context of natural ecosystems. The value of temple and other religious institutional land in conservation
needs to be explored.

Summary of the Discussions on Ecosystems and the Ecosystem

Services
Ecosystem Ecosystem Service Actors Threats
Rocky areas Provisioning: Source of granite, Religious institutions Real estate development

honey,

Regulating: aquifer recharge
Supporting: Soil formation,
multiple microhabitats
Cultural: rock climbing, nature
worship, educational

Trekkers and rock climbers
Scientists

Tourists

Tourism Department

Real estate lobby

Educational and research institutes

Land use change

High land rates

Apathy

Lack of awareness

Lack of scientific studies
Urbanisation

Biodiversity Board Mining of stone
NGOs
Protected forests- KBR and | Provisioning: NTFP (itizens Road expansion
Mahavir Harina Vanasthali | Regulating: Climate regulation, Morning walkers Unscientific planting
Park carbon storage, green lung of the | Biodiversity Board Invasive species
city, water movement Educational and research institutes | Poor management of waste
Supporting: Habitat for various Forest Department
fauna like birds, insects, frogs, GHMC
Oxygen production, nutrient NGOs
cycling
Cultural: Morning walkers use it for
exercise, education
Grasslands Provisioning: Tatch, forage, food, | Pastoralists/ Cattle owners Haritha Haram
fuel, medicines Biodiversity board Lack of awareness
Regulating: Water movement, Researchers (lassification as wasteland
carbon storage, pollination, climate | Real estate lobby Real estate development/ Land use
requlation NGOs change
Supporting: Habitat for various
fauna like birds, insects, frogs,
mammals, nutrient cycling
(ultural: education and research,
religious significance
Natural vegetation-Dry | Provisioning: NTFP, medicinal, fruit | GHMC Unscientific planting through
Deciduous forests Regulating: Climate regulation, HMDA Haritha Haram
carbon storage, green lung of the | Forest Department High land value

city

Supporting: Habitat for various
fauna like birds, insects, frogs,
Oxygen production

Cultural: Morning walkers,
education

Local community members and
residents

Industries

Real estate lobby

Biodiversity Board

NGOs

Lack of coordination between
departments
Lack of awareness
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Ecosystem Ecosystem Service Actors Threats
Natural vegetation- Thorn | Provisioning: NTFP, fruit, medicinal | GHMC Unscientific planting through
and scrub forests Regulating: Climate regulation, HMDA Haritha Haram
carbon storage, green lung of the | Forest Department High land value
city, water movement Local community members Lack of coordination between
Supporting: Habitat for various Industries departments
fauna like birds, insects, frogs, Real estate lobby Lack of awareness
Oxygen production, nutrient Biodiversity Board
cycling NGOs
Cultural: religious significance,
education
Urban Green Areas Provisioning: Fruit, fuelwood GHMC Lack of coordination during
Regulating: Climate regulation, HMDA maintenance of trees
carbon storage, water movement | HMRL Road and pavement development
Supporting: Habitat for various Horticulture department Monkey menace
fauna, nutrient cycling, Oxygen HMWSS&B Replacement of large, native trees
production Citizens with small ornamentals
Cultural: recreation, educationand | NHAI Over-greening
research Tree Protection Committee

Institutional green areas

Provisioning: Fruit

Management bodies of institutions

Unscientific planting

including golf courses Regulating: Climate regulation, GHMC
carbon storage, water movement | HMDA
Supporting: Habitat for various Visitors
fauna, nutrient cycling, Oxygen Employees
production
Cultural: recreation, education and
research
Agricultural Areas Provisioning: Food, Fibre, Fuel, Farmers Urbanisation
Fodder Farmer groups Real estate development/ Land use
Regulating: pollination, pest Agriculture department change

control, genetic diversity for future
agricultural use,

Supporting: soil retention,
regulation of soil fertility and
nutrient cycling

Cultural: scenic beauty, education,
recreation and tourism, as well as
traditional use

Real estate lobby
Political leaders
Citizens




aesthetic, education

Supporting: habitat for various
species and biodiversity, nutrient
cycling

Ecosystem Ecosystem Service Actors Threats

Lakes and wetlands Provisioning: food, medical plants, | North Tanks and Lakes Division Encroachment
fibre, water for irrigating crops. Telangana Wetlands Authority High land value
Regulating: water purification, GHMC Land use change
groundwater recharge local climate | HMDA Pollution: Sewage inflow, solid
and air quality regulation, carbon | Research organisations waste
sequestration, flood control NGOs Idol immersion
Cultural: Recreational, tourism, PCB Apathy/ lack of awareness
aesthetic, education Citizens Invasive species
Supporting: habitat for various HMWSS&B Political insensitivity
species and biodiversity, nutrient
cycling

Musi River Provisioning: food, medical plants, |PCB Beautification
fibre, water for irrigating crops. Musi Riverfront Development Real estate development/ land use
Regulating: water purification, Corporation change
groundwater recharge local climate | GHMC Pollution
and air quality regulation, carbon | NGOs Apathy
sequestration, flood control Citizens
Cultural: Recreational, tourism, HMWSS&B
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Abbreviations

Greater Hyderabad Municipal Corporation
ICLEI SA International Council for Local Environmental Initiatives South Asia

HMWS&SB Hyderabad Metropolitan Water Supply & Sewerage Board




Proceedings of the Meeting

Inaugural Session

Dr. Monalisa Sen, Senior Programme Coordinator, ICLEI South Asia, welcomed the stakeholders and the speakers to the workshop. She
acknowledged the support of GHMC and thanked them for their participation in the workshop along with a special mention of the support by Mr.
V Krishna IFS, Additional Commissioner of Department of Urban Biodiversity, GHMC. Dr. Monalisa briefly introduced the purpose of the workshop,
its objectives and proposed outcomes to participants after which she invited Mr. V. Krishna to deliver the inaugural address.

Mr. V Krishna, IFS, Additional Commissioner, Department of Urban Biodiversity, GHMC, in his inaugural address mentioned the different
climate mitigation activities being taken up by the GHMC and Telangana state government such as the state greening program, Telanganaku
Haritaharam, construction of STPs to treat 100% of the sewerage generated in GHMC by the end of FY 2023-24, lake restoration programs to
improve water quality and ecosystem services, encouraging public transport by expanding metro rail infrastructure, providing clean drinking
water, cool roof policy, transition to electrical vehicles, disposal of waste through proper material management, investing in waste to energy
plants, infrastructure works under the Strategic Nala Development Programme, and the Strategic Road development Programme. Given that
Hyderabad city is rapidly growing, having action plans based on scientific expertise will help the GHMC to have implementable strategies for
achieving the targets. This will create a better and more sustainable environment in the ity in the future.

Mr. Krishna Aditya, IAS, Member Secretary, TSPCB, stated that after Mumbai, Ahmedabad and Chennai, Hyderabad was the next Tier 1 city

to take up developing the CRCAP. He requested participants present to see the relevance and significance of the plans and cooperate with data
collection and sharing. He outlined the climate risks that Hyderabad is facing and mentioned the importance of data and maintain accurate data
systems. He ended by stating that Hyderabad needs concrete, actionable, sector-wise, circle-wise plans for multiple climate scenarios and that he
hoped this would be the outcome of the project.

Mr. N Prakash Reddy, IPS, Director, EVDM, GHMC outlined actions taken by the EVDM division during disaster events. He also mentioned that
services of EVDM not just limited to GHMC they are working in other ULBs on the instructions from the state government. He elaborated on future
plans for the setting up of an early warning center that is proposed in collaboration with IMD, TSDPS, and other departments that are working on
weather forecast and disaster management in GHMC.

Session 1: Technical session on Climate Resilient City Action Plan

Mr. Nikhil Kolsepatil, Senior Manager, ICLEI South Asia, presented the need for a CRCAP and ‘Net Zero ClimateResilientCITIES methodology’ that
is being adopted by ICLEI SA its development. Ms. Anuradha Adhikari, Asst. Manager, ICLE South Asia, presented the preliminary analysis of
climate scenarios and urban services that is done from the data collected till date. Mr. Kolsepatil took over the discussion on the sector wise initial
strategies that can be adopted by the GHMC to mitigate and adopt climate change are discussed.

Sector Wise Discussion with Stakeholders

Growth & Development
®  One of the speakers spoke about requirement of small & medium sized green areas as part of city/neighborhood planning (Land use) which
was done earlier in areas such as Shantinagar, Masab Tank, Srinagar Colony, Vijayanagar colony, etc.

®  Satellite townships are to be planned near to high growing areas such as IT corridor/ Health / Industrial corridors to reduce the high demand
for infrastructure in the western parts of Hyderabad.

®  Retaining rock formations by including them in planning will help local biodiversity and channeling storm water.

® Lake ecology has to be considered in all aspects before any sort of tampering/ altering even for development.
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Built Environment

Existing built infrastructure is from a day and age when architects and builders are more grounded in their basics, generating quality
infrastructure that is durable. This is no longer properly being taught in educational institutions generating a body of workers who are
unable to develop infrastructure that is sound and lasting.

®  Mr. B Pradeep Kumar, Additional CCP, GHMC suggested the consideration of tax rebate for adopting cool roofs, terrace garden to promote its
installation in individual buildings.

® Roof top/ Terrace gardening has to be encouraged which can reduce the heating absorption by the concrete structures and can utilize the
treated waste water.

® Promoting the vertical growth and mandate on the ground coverage limit and limitation on FSI is required for providing more open spaces.

e Mandating installation of solar roof top panels has to be thought of in all new constructions. There is already a 10% property tax rebate on
solar systems.

@  Usage of alternate materials and construction techniques to promote sustainability.

@  One of the participants spoke about the revision of Building by laws to make it mandate for having a separate pipe network for the treated
waste water reuse.

® High rise buildings must include the facilities for onsite waste management both liquid and solid waste.

e  Allthe government buildings should be installed with solar roof top panels.

®  Green building certification should include the proximity to lakes, ensuring that an adequate buffer exists between the lake and the
construction.

@ Not only upcoming or future construction, retrofitting of existing building to cope up with climate change are to be considered, norms and
techniques are to be worked out so that many existing buildings can be updated with sustainable parameters.

@  Built environment should consider porous areas where ever possible instead of having a complete impervious area such as parking lots.

@ Retrofitting of the existing building infrastructure with climate efficient technologies should be prioritized

Transport

®  Ms. Uma Gayathri from HUMTA/ NIUA raised a concerns that the CRCAP is being looked at only in the context of GHMC, ignoring the
adjacent ULBs/peri-urban areas. Also, she spoke on consideration of dynamics with scenario analysis. A climate finance strategy for the
implementation of strategies will make the plan actionable and needs to be considered.

®  Mr. Janaki Ram, Dy. CME (0&P), TSRTC spoke about the integration of mobility at the time of planning and designing colonies or
neighborhoods. Provision of specified right of way and location/area allotments for public transport stops/ stations to be made for the easy
adoption of public transport facilities. He mentioned that they had submitted several proposals for BRTS dedicated lines in Hitech city but
no action has been taken.

®  Establish last mile connectivity till the residential neighborhoods.

® Inadequate EV charging stations has to be addressed.

® Introduction of common mobility card with in the city can encourage people for a hassle-free interchange.

@  (onversion of existing government fleet to EV vehicles has to be initiated.

®  (onstruction of link roads to avoid the long route travelling can reduce fuel consumption.

@  Synchronization of traffic signals for promoting nonstop movement.

@  Promote NMT in IT corridors.

@  One of the speakers spoke about the provision of cycle and pedestrian tracks/lanes can be helpful in reducing the traffic density and usage

of public transport and reduce the utilization of vehicles for short distances. At this point children have to use motorized transport to travel
short distances to school because of a lack of these facilities.




@ Hyderabad is turning out to be anti-pedestrians. Footpaths are encroached by tree plantations, pavements are incomplete and unfinished,
foot over bridges are not user friendly especially for women who feel unsafe.

Water Supply

®  Mr.VL Praveen Kumar, Director Revenue, HMWS&SB, said that it was expensive to bring water to Hyderabad from more than 100 km away.
As the city’s water demand increases, HMWSSB is forced to look for options outside. Energy is also a key factor that increases based on
the source location. By addressing non-revenue water through development of a holistic plan (which is an expensive affair), it can help in
meeting the water demand which would be far more cost effective than identifying or building a new water source. There is exploitation of
ground water for commercial use which should be curbed.

®  Dr.J SeshaSrinivas, Sr. Scientist, EPTRI, spoke about the collaboration work taken by them along with HMWS&SB in promoting the reuse and
recycling of water and planning for water resilient systems for Hyderabad, which was sent for the GCF approval and suggested by them for a
hybrid model and pilot implementation as well.

@  Provision of 20,000 litres of free water per month to all domestic households by HMWS&SB has to be reconsidered as it is creating an
opinion of taking water for granted and leading to more wastage. Different slabs to different income levels/ usage can be considered or
people can be encouraged to voluntarily give up their subsidy like the case of gas.

® |WRMis a necessary approach. This should encompass lake restoration in GHMC limits as originally lakes would supply drinking water to
households. Encroachments should be removed.

® Education and training are very important to maintain and replace the infrastructure. For this a system is needed.

Storm Water

®  Mr.VL Praveen Kumar, Director Revenue, HMWS&SB, spoke about the opening about the manholes during heavy rainfall events by
individuals leading to a lot of silt entering the underground sewer lines which reduce the cross section available for the flow of water and
maintenance of the lines becomes immediate requirement.

® Encouraging construction of ground water recharge pits in individual’s dwellings.

®  Protections of lakes and Nalas by fencing/ demarcating their boundaries.

®  Awareness on lake conservation for the people living (Lake Villas) with in the catchments of the lakes.

®  Promotion of RWH structures in all types of buildings through incentives and technical support and early approval of such planning
alterations.

®  Local communities should be aware of pro & Cons of lake encroachments and they must be made aware of rules and need of protecting
lakes.

@  Dr. Jayathi, Executive Director, SaciWATERs, cited the results from a recent study on Ideal Lake in Kukatpally where ‘Dead zones’ (Zero
dissolved oxygen levels) were identified. She also mentioned that seasonal lakes have turned into perennial lakes because there are filling
up with sewage. This is problematic as it affects the water holding capacity of these lakes in the case of heavy rainfall leading to flooding.
Opportunities to adopt sponge cities concept has to be studies not just merely concentrating on new storm water drainage lines.

Waste Water

®  Mr. Sridhar Babu, Director of Projects, HMWS&SB, mentioned about the various points missed during the initial data collection from them.

He mentioned that while most STPs were aerobic, there were also some anaerobic ones and that there is a provision for Methane extraction
from the STPs at Amberpet, Nagole and Nallacheruvu. The collected methane gas is compressed to Biogas for further utilization. There are
31 aerobic STPs under construction to fulfill the target of 100% sewerage treatment in GHMC by the end of FY 2023-24. He also mentioned
that 5% utilization doesn’t include the further utilization of 20%treated sewer for agriculture once the treated water enters the Musi river.
He also mentioned about the consideration of new Reuse policy which is still under discussion by the officials and utilization of sludge as
manure is also being employed.
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@  Dr. Jayathi, Executive Director, SaciWATERSs, has mentioned about adopting an integrated and holistic approach for sewerage treatment
instead of making the GHMC sole responsible for sewerage treatment. She suggested about creating policy mechanisms that enable
treatment of sewage at source in residential societies, commercial complexes, industries who can afford their treatment infrastructure.

@  (onstruction of decentralized STPs and make it a mandate for multi residential complexes to treat their own waste water insitu and reuse
them.

@  Dual piping should be mandated for all buildings to reuse and recycle wastewater

@  Online monitoring of working status of all the STPs has to be done.

® Hyderabad, according to Ms. Madhulika Choudary, Druvansh NGO, does not have separate stormwater and sewage infrastructure

Solid Waste

®  Ms. Kobita Kolli Das, an independent educator has mentioned about the improper handling of the C&D waste that is being dumped in
open land, lakes thus changing the chemical composition of soil over the course of time and increasing air pollution due to an increase in
particulate matter. She stated that a proper plan on this C&D waste disposal along with awareness programs on the same should be a focus
for GHMC.

®  GHMCshould make use of central subsidy for establishment of Compressed Bio Gas plants.

®  Necessary measures are to be taken for handling the garden waste. Burning of garden waste is seen in many of the communities.

®  Recydling industries for treatment of E waste should be set up.

®  Mr. Koteswara Rao, Superintend Engineer, Sanitation Department, GHMC said that segregation at source was problematic and needs a
behavioral change for meaningful results. Decentralized treatment facilities in GHMC zones will be beneficial. Waste burning is still an issue
despite taking necessary measures it is still observed in few places.

e FaridaTampal raised concerns that even after several years still the source segregation is not implemented effectively and the secondary
transmission infrastructure of solid waste doesn't cater to the source segregation. She felt it was a waste of monetary and human resources
to segregate at the dumpsite.

®  There should be a database on (&D waste and garbage collectors/collection points for citizens to access

@ Anant Maringanti mentioned that the CRCAP should explore designing process changes. He cited the example of trash bags which being

polythene undermine segregation efforts.

Urban Green Cover & Biodiversity

Pranay Juvvadi, Ecologist and independent practitioner raised a query on what the scope and area for biodiversity in the GHMC area was.
He said that biodiversity conservation zones should be developed and protected since the loss of biodiversity and climate change, go
hand in hand. Restoration of riparian habitats, changing the greening narrative to include native species particular to the Deccan region
and understanding that plants are seasonally green depending on the availability of water should form important premises in the State
Greening program, Haritha Haram. He also mentioned that protection of existing rock formations in Hyderabad be considered along with
protection of waterbodies and streams.

Fruit/ flower bearing plants should be encouraged to attracts the birds.

One of the participants spoke about the light pollution in the city with usage of high luminous appliances which disturbs nocturnal species.
By reducing the use of lights at night, electricity costs will also come down.

Subabul and Sarkarthumma which are aggressive and invasive species should be removed completely and plantation of the species must be
avoided by the GHMC.

Mapping of non built-up areas with in the ULB and identify Bio sensitive zones and protecting them must be a priority.

Planting of native species in the government lands has to be done.

Lake restoration is currently focusing on developing lakes into recreational spaces, concreting banks and developing bunds. It needs to focus




on developing lakes as natural ecosystems where we look at functional aquatic species and not just ornamental plants or weeds

According to Anant Maringanti, Director, HUL, littoral zones of lakes are being lost so lake ecology has to be taken into account. To demarcate
FTL, old maps are being used. Instead, contour levels, identifying surplus weirs should be looked into.

Terrace gardening must be taken up through policy interventions

Hyderabad city region has three protected areas where there is a fair amount of biodiversity according to Mr, A Shankaran, Wildlife Division
of the Forest Department. He stated that rock formations must be included in protected areas/ declared protected. He also stated that
more than 8000 snakes were being relocated from areas in Hyderabad because of intolerant citizens. He stated that this disrupts ecosystem
functions and people should build tolerance to them. Protecting rocks and grasslands will secure populations of these animals.

Air Quality

Inadequacy of waste collection resulting in the burning of waste, which has to be addressed on urgent basis.

Farida Tampal, State Director of WWF suggested that while calculating the GHG emissions usage of firewood has to be considered as many
people still use wood as a fuel source for cooking. Mr. Koteshwar Rao also stated that some hotels are using wood as a fuel, adding to
emissions.

Banning of older vehicles which don’t meet the rules of PCBs should be strictly implemented.
Guidelines are required to promote the behavioral change on a long-term basis, just imposing fines won't be a solution.

Promoting public transport will reduce air pollution

General

Dr. Anant Maringanti, Executive Director, Hyderabad Urban Lab, spoke about some system level changes that need to take place. He
mentioned that data is not appropriately generated. The missing idea of Officials about the recording of data and utilization of it. He
suggested the establishment of data collection by individual citizens or organizations who can afford the infrastructure and creation of a
centralized means to view this data collected through different means and availability of that data to perform research. Investments need to
be made in terms of generating data and making data shareable i.e. open data. The CRCAP needs to also see what tipping points can occur
over the 50-year period and plan for that. He also spoke about the loss of natural sources of water to the lakes and importance establishing
that connection with the catchments. He also spoke about the important role of revenue department in any kind of infrastructure
development and protecting of these natural resources. The current data presented is not looking at the human experience of climate
change issues. He cited a study whereby adding additional people to a particular household, the thermal comfort decreases. Solutions need
to be at the community level. Currently it is the state and market level which completely neglects uptake by people and innovation at the
community level. He suggested studying survival techniques employed by the different communities through transition of technologies

in the possible ways through different actors. He also called for investing in education, teaching youth and children the basics which is no
longer something academia does. By encouraging the retrofitting, operation & maintenance of infrastructures/ building/ services, valuable
finance can be saved or rechanneled elsewhere.

Madhulika Choudary spoke about the need of a citizen awareness index about the different initiatives taken by the government bodies.
There should be ground level surveillance/research to identify why certain policies are not working

Mr. Shantaram, IFS, Forest Department, Haritha Haram division mentioned that data gaps are present which needs to be rectified. Data on
who pollutes in the city should be generated and made public through the media

A participant from ICAR CRIDA pointed out that the livestock sector and its emissions were not taken into account. Hyderabad still has a
substantial population of cattle and other livestock which cater to the dairy and meat industry.
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Session 2: Technical session and workshop on Local Biodiversity
Strategy and Action Plan

Dr. Monalisa Sen introduced the LBSAP, the methodology and the exercise that participants would be completing in teams. She then split
participants into four groups. Participants were asked to detail goals, actions and actors for 10 of Hyderabad's identified critical ecosystems (Table

1).
Table 1: Critical Ecosystems of Hyderabad
Drivers Governance/
Sl. Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
Group 1,5
| Rock Outcrops Real estate Awareness, 1 Protection of Maintain rock buffer Zone | TSPCB, DM of
development/ Governance, rock ecosystems | of 50m as perTelangana | district, TSIIC, CCLA,
Land use change | Financial, Technical for future Heritage Act 2018 TSBB, Management
generations of Institutions/
Universities
Protection of rock
outcrops by developing
them into rock parks
Enhancing rock
ecotourism
State level rock
conservation policy
Conserving rocks as BHS
Map existing rock
outcrops and associated
native scrubs
Rock Protection Authority | State Government
Apathy Awareness, 1 The publicis Awareness programmes | NGOs, Civil society
Governance aware about the | targeting rocks: Street
value of rock Plays, campaigns, social
ecosystems media awareness
Redefine the spacesas | GHMC, Telangana State
ecologically important | Government, HMDA
removing the narrative of
wastelands
Rock campaign for citizen | NGos, civil society
pride with support
from government
departments
Lack of awareness | Awareness 1 Rock ecosystems | Documentation of rock | Government,
areintegrated | ecosystems through NGOs, educational
into local studies institutions, WWF,
educational NGQ?
curricula




Drivers Governance/
Sl Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
Mining Financial Strengthen Citizen awareness related | Police, HMDA, GHMC,
policyand law | to laws on mining TSPCB, Revenue
on mining of activities department, NRSC,
rocks TRAG, Educational
institutions,
Researchers
Helpline to report illegal
activities
Regulatory framework
for mining within GHMC
jurisdiction
Guidelines on mining
activities
Geotagging and mapping
of rocks
High land value Financial, Mainstreaming | Green building plans (CLA, Revenue
Unscientific Governance rock include rock protection | department, RERA,
Greening conservation CREDA, Town planning
in planning department, Real
and building Estate developers
permissions NOC from GHMC
necessary for building
permissions
Awareness programmes
around importance of
rocs
Land use plans include
no development zone
around rocks
Technical, Tree plantation | Stringent guidelines are | Forest Department,
Awareness is banned in developed in the Haritha | UBD of GHMC
Rocky areas Haram programme
against tree plantation in
rocky areas
Greater Biodiversity surveys Scientists and
understanding researchers, NGOs
of biodiversity
associated with
rock ecosystems
I Lakes and wetlands | Encroachment Governance, Protectionof | Development of Buffer | Irrigation and CAD
Educational, the catchment | zones around lakes department, State
Technical, Financial area of lakes Government

Demarcation of full tank
level through ground
truthing and mapping of
all lakes withing GHMC
limits

GHMC, Irrigation and
CAD

Conservation guidelines | Revenue department,
for lakes in the city HMDA, GHMC
Legislation around lake | State Wetland
protection Authority
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Lakes

Drivers Governance/
Sl Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
Citizen helpline reporting | Irrigation and CAD
illegal activities department, State
Government
High land value Governance, 1 Building Restricting building Telangana State
Financial regulations activities within a buffer | Government, State
and strict of Tkm around the lakes | Wetland Authority
enforcement | through a reinstation of
GO 111
Identify wetlands around
lake area and declare the
same
Land use change | Technical, Financial, | 1 Safeguarding Preventing bund GHMC, HMDA,
Governance, lakes from construction around lake | Irrigation and CAD
Awareness encroachment | edges department, RWAs
and land Identifying buffer zones
conversion and protecting the same
Monitoring LULC | aareness generation NGOs, GHMC
through GIS at the community level
platforms through clean-up drives
and programmes
GIS baseline through Revenue department
ground truthing and
mapping
Pollution Governance, 1 Improve water | Sewage management GHMC, HMDA,
Financial, quality for through DEWATs, and Irrigation department
Awareness, enhanced other NbS
Technical health and Subsidy for constructions
biodiversity that integrate DEWATs
into their building
structures
Separate infrastructure
for rainwater and sewage
|dol immersion Awareness, 3 Restriction of | Visarjan ponds and GHMG, State
Technical indiscriminate | artificial ponds Government, HMDA,
idol immersion | constructed for Irrigation Department
inurban lakes | immersion purposes
Restriction on size and
number of idols
Apathy Awareness, 1 Improve Awareness drives HMDA, Irrigation &
governance recreational around lakes and their CAD, NGOs, Academic
value around importance institutions

Recreational facilities
that improve visitation to
lakes that are ecologically
friendly




Drivers Governance/
Sl Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
Invasive species Governance, 2 Managing Scientific control/ removal | Scientists, GHMC,
Technical, Financial invasive species | of invasive species Irrigation and CAD,
Forest Department,
HMDA, R&D
department, TSSBB,
TSP(B
Improving Awareness programmes | pet shop owners,
awareness fishermen, citizens,
on impacts of fisheries department,
invasive species forest department,
NGOs, EPTRI, TSSBB,
TSPCB
Policy around ornamental
fish rearing
Lack of awareness | Awareness 1 (reating value | Connecting communities | TSSBB, TSPCB, HMDA
around Lakes | with lakes through events
and campaigns around
lakes
Awareness programmes
and increased
participation by engaging
with schools
Improving livelihood
opportunities around
lakes
Beautification Governance, 2 Lakes are Banning plantation in FTL | GHMC, Irrigation and
financial, scientifically CAD
awareness restored and Preventing blocking of
managed inflow and outflow drains
I} Grasslands Unscientific Awareness, 1 Grasslands are | Banning tree plantation | GHMC, HMDA,
Greening technical recognisedas | in grasslands Forest Department,
an ecosystem NGOs, Scientists and
of their own researchers
and valued Scientific restoration
accordingly activities through
consultation with
ecologists and scientists
Lack of awareness | Awareness 1 Generate Identify grasslands in NGOs, Scientists,
awareness the city Research institutions
around Deccan | Awareness programs and
Plateau native | social media campaigns
species
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using green fencing and
buffer plantations

Drivers Governance/
Sl Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
(lassification as Awareness, Shift the value | Redefine and reclassify | MoEFCC, TSSBB, forest
wasteland Technical, Financial of grassland grasslands based on department, GHMC,
from wasteland | ecosystem service HMDA
to an ecosystem | assessment
ofimportance | Development of a
grassland atlas for
Telangana
Real estate Governance, Protection Local policy on grasslands | Forest Department,
development/ finandial, conferred to of the state developed State Biodiversity
Land use change | awareness grasslands Board, NGOs, CSOs,
Academic organisations
Land use planning
recognises grasslands as
important and productive
ecosystems
Generating livelihood
value for grasslands
to instil community
ownership
Group 2
v Protected areas Invasive species Governance Invasive species | Strategies for removal are | Forest Department,
are removed identified Research Institutes
fromall Monitoring plan is
protected areas | developed
in the city
Poor management | Governance, Waste is Restrict the waste Forest Department,
of waste Awareness reduced and brought into PAs by users | GHMC, Private
scientifically recyclers, HMWSSB
managed Regular cleaning drives,
collection, segregation
and disposal
Reuse of organic waste
Signage for public
awareness
Unscientific Governance, Improving the | Replacement of non- Forest Department,
greening Awareness availability of | native species with GHMG, HMDA, NGOs
indigenous natives
species for Awareness among
plantation stakeholders, government
department to curb
unscientific greening
Road widening Governance Protection of Ban road widening in the | GHMC, HMDA, Forest
the boundaries | vicinity of PAs Department
of PAs
Boundary walls Governance, Improve the Develop buffer zones Forest Department,
and fencing Financial connectivity alongside boundary walls | GHMC




Drivers Governance/
Sl Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
v Agricultural areas | Urbanisation Governance, 1 Ban conversion | Zoning requlations to be | GHMC, HMDA, MAUD
Awareness of Agricultural | enforced
land
Real estate Governance, 1 Ban conversion | Zoning regulations to be | GHMC, HMDA, MAUD
development/ Awareness of Agricultural | enforced
Land use change land
Vi Natural vegetation | Unscientific Governance, 1 Improve Increase impacts of All stakeholders, forest
greening Awareness, native species | invasive and alien flora | department, HMDA,
Technical populations and | and the benefits of GHMC
plantation natural and native species
Prioritize maintenance
and preservation of
natural habitats
High land value Governance, 1 Protection Identifying and managing | GHMC, HMDA, Forest
Awareness, of natural natural areas within city | Development, Research
Technical ecosystemsand | limits Institutions
their vegetation | Notify important natural
vegetation patches as
protected areas
Lack of awareness | Awareness 3 Awarenesson | Develop and include Education department,
on Deccan Plateau Deccan Plateau | chapters on local species | NGO, Scientists
species species is and ecosystems in school
improved atall | curriculum
levels Awareness program Print media, NGOs,
targeting citizens is Radio, GHMC
developed using different
media
Lack of Governance 1 Strengthen Every department All state and municipal
coordination coordination activity mustincdudea | departments
between coordination committee
departments to oversee the impact of
each activity on natural
vegetation through
the involvement of all
stakeholders and line
departments
Group 3
VIl | Urban Green Removal of large/ | Awareness, 1 Adatabase on | Hyderabad Tree Atlas Civil society,
Spaces: Avenues, | old trees replacing | Governance the plant life Educational and
verges, median them with small of the ity is Scientific Institutions,
plantations, parks | saplings developed GHMC
and public gardens Tree walks are
encouraged
Lack of Governance 1 Increasing Appropriately authorized | HMDA
coordination coordination convening body to call
between between for reqular and periodic
departments departments | coordination meetings
during between various agencies
maintenance of
trees
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Drivers Governance/
Sl Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (15
health) Financial
Road, Cellar Governance, 2 Holistic Integrate biodiversity GHMG, PWD, HMDA,
and pavement Technical implementation | planning into engineering | RWAs
development of road codes and planning rules
infrastructure
Miyawaki Governance, 1 Ban Miyawaki Plantations | Forest Department,
plantations Awareness, GHMC, HMDA
Technical, Financial
Greening through | Governance, 3 Improve Innovative fund allocation | Forest Department,
Haritha Haram Financial mechanism for maintenance of trees | State Government,
of greening in GHMC, HMDA, NGOs,
Hyderabad (S0s, Researchers
Build a federal structure
of ward/city level civil
society committee
Selection of species
through public
participations
Loss of native Governance, 1 Protect and (reate sanctuaries for Forest Department,
species in favour of | Awareness conserve native | native plant species in State Government,
ornamentals species Parks or urban forests GHMG, HMDA, NGOs,
(S0s, Researchers,
State Biodiversity
Board
Notify community forest
within the city
Scientific removal of
invasive plants
Monkey menace | Financial, 3 Managingthe | Create an urban wildlife | HMDA, Forest
governance monkey menace | conservancy body within | department
inurban areas | HMDA with convening
powers and funding
VIl | Private home Real estate Financial, 1 Strengthening | Policy for property tax GHMC, builder
gardens development/ Awareness incentives for | rebate for conserving part | associations
Land use change conserving of plot as a garden
garden areas
Loss of native Awareness, 1 Building Training and awareness | Horticulture,
species in favour of | technical awarenesson | programs on how to Agriculture
ornamentals the significance | maintain ecologically departments, NGOs,
ofgardensas | functional gardens home owners
habitats for Identify and cultivate
biodiversity native species with
ornamental properties
IX Musi riverine Beautification Governance, 2 Improving Guidelines on ecological | HMDA, Revenue
ecosystem Technical knowledge restoration of riverine Department, Scientists
on ecological | ecosystems and technical experts
restoration
techniques




Drivers Governance/
Sl. Ecosystem / (impacting Educational/ Health
. Status Goals Key Action Responsibilities
No. Focus Area ecosystem Technical/ (1-5)*
health) Financial
Real estate Governance, Building Layout and building plans | GHMC, MRDCL, DTCP,
development/ land | Technical IWRM into should be sensitive to HMDA
use change infrastructure | drainage patterns
plans
Pollution Governance, Improving water | Strict implementation of | TSPCB, MRDCL
Awareness, quality ofthe | pollution control norms
Technical, Financial River for industries
Treatment of all domestic | HMWSSB, GHMC
sewage before release and civil society
into river organisation
Awareness programs
targeting communities
living along the riverfront
Apathy Governance, Improving Local municipal GHMCand civil society
Awareness, ownershipof | authorities, ward organisation
Technical citizens councillors in wards
near river to take up the
responsibility of strict
implementation of solid
waste management
norms
Awareness festivals to
celebrate Musi river and
its role in urban areas
Group 4
X Institutional green | Unscientific Governance, Improve Comprehensive native Forest Department,
spacesincluding | planting Awareness, availability of | species planting plan Experts, Scientists,
golf courses Technical native planting | based on the principles of | Management
material ecological restoration
Set up native plant Forest Department,
nurseries GHMGC, HMDA,
Management
Build capacities of current | CSR funding
labour base
Conservation Restoration of native NGOs, Relevant
and ecosystems line departments,
enhancement of Research and academic
existing native organisations, Experts,
ecosystems State Government,
Political decision
makers
Protection of native thorn
and dry deciduous forests
Land use change | Governance, Zoning and Regulatory framework | Concerned government
Financial, Technical conservation | forland-use changeto | stakeholders,
plans for these | safequard biodiversity of | management
spaces these spaces authorities of
institutions, urban

planners




Closing Session

M.V Krishna, IFS, Additional Commissioner, Department of Urban Biodiversity, GHMC, in his closing address thanked the participants for
attending the workshop. He spoke of the GHMC’s intent to identify issues based on the analysis and proceedings of the day and develop and
implement solutions to improve the city’s livability. He requested government departments to contribute to gaps in data that will be identified by
ICLEI South Asia’s technical team so that the ity could develop a comprehensive climate action plan. Following this, he closed the workshop.
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