NERSIT
g\ﬂm ¥ Co

City Biodiversity Index
= ETET

Supported by Prepared by

ICLEI

Local Governments
for Sustainability

SOUTH ASIA
Empowered lives.
Resilient nations.




Prepared under: UNDP Supported SECURE Himalaya Project
Year of Publishing: 2022

Copyright © ICLEI South Asia (2022)
No part of this booklet may be disseminated or reproduced in any form (electronic or mechanical) without prior permission from
or intimation to ICLEI South Asia. Permission and information may be sought at (iclei-southasia@iclei.org).

Suggested Citation
ICLEI South Asia (2022) City Biodiversity Index of Srinagar Municipal Corporation. Prepared under UNDP supported SECURE
Himalaya project.

Prepared by: Rithika Fernandes, Vishakha Panwar, Alex C.J. and Monalisa Sen
Design: Sasi Madambi

Contact
ICLEI-Local Governments for Sustainability, South Asia

C-3 Lower Ground Floor, Green Park Extension, New Delhi-110016, Tel: +91-11-4974 7200; Email: iclei-southasia@iclei.org




City Biodiversity Index - Srinagar

ACKNOWLEDGEMENT

The authors would like to express their gratitude to Mr. Junaid Azim Mattu, Hon’ble Mayor, Dr. Mohit Gera,
PCCF and HoFF, J&K Forest Department and Chairman, J&K Biodiversity Council and Mr. Asaf M. Sagar,
Member Secretary J&K Biodiversity Council for the support and guidance extended for this work. We
would also like to thank Mr. Athar Aamir Khan, Commissioner, Srinagar Municipal Corporation and

Mr. T. Rabikumar, Addl. PCCF, Kashmir for their constant encouragement.

We would also like to thank Mr. Lateef Ahmad Bhat, DFO Research Forest Division, Srinagar, Mr. Sanjay
Gupta, ACF, J&K Biodiversity Council for their support. We thank Mr. Parvaiz Shagoo, I/c Biodiversity Cell,
JKUTBC, Mr. Imtiyaz Ahmad Bhat, Research Division, Srinagar, Dr. Anzar A. Khuroo, University of Kashmir,
Mr. Intesar Suhail, Department of Wildlife Protection, Dr. Aijaz Qureshi, Islamic University of Science and
Technology, Dr. Feroz Ahmad Bhat, Sher-e-Kashmir University of Agricultural Sciences and Technology
(SKUAST), Dr. Khursheed Ahmad, SKUAST who provided insights and expertise in their subject areas, that
greatly assisted the research.




City Biodiversity Index — Srinagar

MESSAGE - LIEUTENANT GOVERNOR, JAMMU & KASHMIR

LIEUTENANT GOVERNOR
JAMMU & KASHMIR

Heade waa
/- 4
TG RAJ BHAVAN
3 Hglead JAMMU-180001

I am happy to note that City Biodiversity Index has been
developed for the smart city of Srinagar which will help the
administration to improve their understanding of its
biodiversity wealth.

Srinagar is one of the most beautiful cities in the world.
The city is home to an array of floral and faunal species due to
the presence of various natural ecosystems including
picturesque wetlands, besides having several beautiful gardens,
parks, and green spaces that bring the experience of the
natural world to the people. We all have a responsibility to
protect and improve these biologically diverse areas and to pass
them on to future generations.

City Biodiversity Index exemplifies the commitment of the
government in mainstreaming biodiversity conservation and to
expanding the conservation and environmental management of
the city over the years.

The self-assessment tool comprising of three components,
native biodiversity, ecosystem services provided by the
biodiversity, and its governance & management focuses on all
aspects of biodiversity within the city.

The Index will further help to detect the changes in
biodiversity over the period of time leading to effective
governance mechanism and strategies for biodiversity
conservation with the involvement of all stakeholders, especially
the people of Srinagar.

We remain committed to conserving our biodiversity and
will work actively for the same. I compliment the Jammu and
Kashmir Biodiversity Council, UNDP, and ICLEI- Local
Governments for Sustainability, South Asia for helping in the
development of the City Biodiversity Index of Srinagar.

M oo L_.
21% December, 2021 (Manoj Sinha)
Jammu,
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MESSAGE - MAYOR, SRINAGAR MUNICIPAL CORPORATION

Junaid Azim Mattu

Mayor
Srinagar Municipal Corporation

Message

Urban Biodiversity offers multiple benefits to the residents, and it
becomes important to devise conservation strategies for 'sus_t_ainablle
ecosystem services like mitigation of air and noise pollution, moderation of
ambient temperatures and improving the aesthetics. Srinagar with its
beautiful landscape and rich native biodiversity demands special atténtion
while implementing various developmental initiatives. The governance and
management of natural resources following a proper plan becomes easy
once the baseline on important biodiversity indicators is created.

The City Biodiversity Index developed, by J&K Biodiversity Council
with support from ICLEI-Local Governments for Sustainability, South-Asia
fulfils the objective with its specific indicators that focus on native
biodiversity, ecosystem services & governance and management; We are
committed to follow the recommendationsmade in the document and take
actions to conserve our biodiversity while developing Srinagar as a Smart

City.

[ take this opportunity to congratulate J&K Biodiversity Council and
[CLEI-Local Governments for Sustainability, South-Asia, for highlighting the
status of biodiversity and its management in Srinagar. The indicators will be
instrumental-in analysing the relationship between city governance and
biodiversity management and guiding the environment friendly
development pathway.

(Junaid Azim Mattu)
Mayor of Srinagar
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MESSAGE - CHIEF SECRETARY, JAMMU & KASHMIR

Chief Secretary
Jammu & Kashmir

Dr. Arun Kumar Mehta, WETR
IAS FEHT WA

Message

I am pleased to know that Jammu and Kashmir Biodiversity
Council is bringing out the City Biodiversity Index for Srinagar city
to guide the city administration in making its planning and
development eco-friendly and sustainable.

In today’s urbanized world, urban bio-diversity is gaining a
prominent place in all developmental models. Cities are now, more
than ever, assessing their biodiversity wealth and promoting their
integration with the governance mechanism. They rely on the City
Biodiversity Index (CBI) as a tool to measure and monitor the
progress of the city with regard to mainstreaming biodiversity
conservation into urban governance.

The smart city of Srinagar is a repository of significant
biodiversity. In order to ensure sustainable urban development in
the city, we need to proactively conserve our valued biological
resources by ensuring sustainable provisioning of diverse critical
ecological services.

I congratulate the team of Jammu and Kashmir Biodiversity
Council. and ICLEI-Local Governments for Sustainability, South
Asia, for developing this index for Srinagar. The financial support
extended by UNDP through the SECURE Himalaya project for this
initiative is also duly acknowledged.

(Dr. umar Mehta)
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MESSAGE - PRINCIPAL SECRETARY TO GOVERNMENT, DEPARTMENT OF
HOUSING & URBAN DEVELOPMENT, J&K
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Dheeraj Gupta,
IAS

Pr. Secretary to Government
Department of Housing &
Urban Development

Message

It is generally assumed that citics, being urban areas, are devoid of appreciable
biodiversity, which is not true. The ecosystem services that the urban biodiversity of
Srinagar provides to the local area are innumerable and often undervalued.

The City Biodiversity Index developed to measure the ecological footprints and
benchmark the biodiversity conservation efforts of Srinagar city will play an important
role in implementation of various strategies related to biodiversity conservation. This is a
welcome step to strike a balance between development activities and biodiversity -
conservation. The biodiversity conservation guidelines and suggestions given in the
document will enable us to improve the scores for various indicators and encourage the
administrators to enhance the protection measures for biodiversity conservation. This will
consequently help to reduce the rate of loss of biodiversity in urban ecosystem and
mitigate the environmental pressures exerted by the process of planned urbanization.

I am hopeful, the City Biodiversity Index will help the City administrators to plan
their actions in an informed manner and contribute to long term conservation of
biodiversity and development of a sustainable city. I congratulate J&K Biodiversity
Council, ICLEI- Local Governments, for sustainability, South Asia and UNDP for taking
this unique initiative of development of City Biodiversity Index of Srinagar city.

(Dheeraj Gupta) IAS
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MESSAGE - COMMISSIONER / SECRETARY TO GOVERNMENT,
DEPARTMENT OF FORESTS, ECOLOGY & ENVIRONMENT, J&K

Sanjeev Verma,
IAS

Commissioner/ Secretary to Govt,
Department of Forests, Ecology &

Environment, J&K

Message

Jammu and Kashmur Biodiversity Council. along with the city
admmistration of Srinagar 1s committed to conserve the biodiversity in the
city, development of the City Biodiversity Index of Srinagar 15 a key
achievement towards our commitment 1o conserve the natural and
biclogical resources of Smart City. We need to work on the
recommendations  rendered by ICLEl-Local  Govemnments  [or
Sustainability, South Asia. for cach indicator and work actively to improve
our score and address the gaps. This will mmprove biodiversity and its
governance in the city, and also help to increase public participation and
ownership m conservation of hiodiversity of the city. Capturing progress
and monitoring. biodiversity conservation efforts, when linked with
corresponding individual bascline, would become much casier with the
development of this Index. This will certainly help in harmonizing city
planning with biodiversity conservation,

I commend J&K Biodiversity Council for this initiative and
compliment ICLEI- Local Governments for Sustainability, South Asia and
UNDP for developing City Diodiversity Index of Srinagar, and look
forward for further collaborations to help restore, protect and sustain the

blue-green wealth of Srinagar city.

(Sa erma)
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MESSAGE - PCCF & HoFF, J&K FOREST DEPARTMENT/
CHAIRMAN, J&K BIODIVERSITY COUNCIL

Dr. Mohit Gera,
IFS

PCCF & HoFF, J&K Forest Department /
Chairman, J&K Biodiversity Council

Message

Biodiversity can no longer be seen to be restricted to forests and rural areas. Cities
also play a critical role in biodiversity conservation. The spread of urbanisation is creating
new challenges for biodiversity conservation. We need to respond to these challenges by

rethinking our plans and policies, and by making our cities more biodiversity friendly.

A step has been taken in this direction with the development of City Biodiversity
Index for Srinagar which is being developed as Smart City. This will help Srinagar
Municipal Corporation in planning and taking informed decisions to effectively support
the conservation of biodiversity.

I would like to take this opportunity to thank ICLEI — Local Governments for
Sustainability, South Asia for their invaluable assistance and expertise in developing the
City Biodiversity Index, as part of the UNDP-MOEFCC- GOI supported SECURE
Himalaya project.

I hope that the development of the City Biodiversity Index of Srinagar will inspire
other cities in the country to take proactive steps for biodiversity conservation and

contribute to Post 2020 Global Biodiversity framework, thus supporting actively in the

Tl

(Dr. Mohit Gera)

implementation of the UN Convention on Biological Diversity.
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ABBREVIATIONS

BMC
CBD
CBI
CBSE
C-HED
cop
GOl
ICSE
I&FC
IUCN
J&K
J&K Bank
LBSAP
LCMA
LULC
MOEFCC
NBSAP
NGOs
NLCO
OECM
PBR
PCCF
SCBD
SDA
SKUAST
SMC
SMR
SOS
SSC
STP
UEED
UNDP
URDPFI
USGS
uT

Biodiversity Management Committee of Srinagar
Convention on Biological Diversity

City Biodiversity Index

Central Board of Secondary Education

Centre for Heritage, Environment and Development
Conference of the Parties

Government of India

Indian Certificate of Secondary Education

Irrigation and Flood Control Department
International Union for Conservation of Nature
Jammu and Kashmir

Jammu and Kashmir Bank

Local Biodiversity Strategy and Action Plan

J&K Lakes Conservation and Management Authority
Land Use / Land Cover

Ministry of Environment, Forests and Climate Change
National Biodiversity Strategy and Action Plan
Non-Governmental Organizations

Nigeen Lake Conservation Organization

Other Effective area-based Conservation Measures
People’s Biodiversity Register

Principal Chief Conservator of Forests

Secretariat for the Convention on Biological Diversity
Srinagar Development Authority

Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir
Srinagar Municipal Corporation

Srinagar Metropolitan Region

Save Our Souls

Srinagar Smart City Limited

Sewerage Treatment Plant

Urban Environmental Engineering Department
United Nations Development Programme

Urban and Regional Development Plans Formulation and Implementation Guidelines
United States Geological Survey

Union Territory
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SECTION A: ABOUT CITY BIODIVERSITY INDEX

acknowledged in the Ninth Biodiversity Conference of Parties (COP) that cities and local bodies can

support the implementation of a country’s National Biodiversity Strategy and Action Plan (NBSAP).
The index consolidates the available biodiversity-related indicators locally, which can help cities evaluate
and benchmark their biodiversity conservation efforts.

The City Biodiversity Index (CBI) or the Singapore Index was developed in 2008, when it was

CBI scoring is quantitative in nature. A total of 23 indicators make up the index, measuring a city's native
biodiversity, the ecosystem services provided and biodiversity governance. Scores range between zero to
four points for each indicator, with a maximum overall score of 92. The first year is considered the baseline
against which cities can then chart their subsequent evolution.

According to the Secretariat for the Convention on Biological Diversity (SCBD)', some of the benefits
that cities derived from the application of the index include “a) the process facilitated capacity-building
in biodiversity conservation, b) the indicators also function as biodiversity conservation guidelines and
¢) assistance in setting priorities for conservation actions and budget allocation through quantitative
scoring”.

The CBI of Srinagar was developed by ICLEI- Local Governments for Sustainability, South Asia as part of the
UNDP-MOEFCC- GOI supported SECURE Himalaya project.
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Summary of the Scores

The CBI of Srinagar, 2021 has been prepared based on the SCBD endorsed user’s manual for CBl updated
in 2014.' The 23 indicators that make up the index are grouped into three main components viz.

Native Biodiversity, Ecosystem Services provided by biodiversity and Governance and Management of
Biodiversity.

The city scored a total of 45 out 72 for 18 indicators (refer Figure 1). Since this was the baseline year the
indicators 4-8 were not considered for the analysis.

O The first section on “Native Biodiversity in the City’, contributed to a score of 14 out of 20 as only 5
indicators were taken into consideration. The city scores well in this section, indicating that its complex
habitat mosaics support significant biodiversity. A large proportion of this score is due to the wetland
ecosystems which the city harbours.

O Indicators 11-14, which relate to “Ecosystem Services provided by Biodiversity in the City” scored 7 out
of 16 points. The city scores low here which indicates that although it has a diversity of ecosystems, the
health of its ecosystems needs to be improved.

O Indicators 15-23, which correspond to “Governance and Management of Biodiversity in the City”
contributed to a score of 24 out of 36 points. This is a good score, indicating that there are some
governance mechanisms already in place that may benefit biodiversity and local ecosystems.

Indicator 1
Indicator 2
Indicator 3
Indicator 9
Indicator 10
Indicator 11
Indicator 12
Indicator 13
Indicator 14
Indicator 15
Indicator 16
Indicator 17
Indicator 18
Indicator 20
Indicator 21
Indicator 22
Indicator 23
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.
S
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Figure 1: Srinagar City Biodiversity Index 2021 at a Glance
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SECTION B: CITY BIODIVERSITY INDEX OF SRINAGAR

Part A: City Profile

Location

The city of Srinagar is the summer capital of the Union Territory (UT) of Jammu and Kashmir. It is also the
largest city in the UT, encompassing an area of 246 sq. km? and lies in between latitudes 33°59'14" N and
34°12'37"N and longitudes 74°41'06” E and 74°57'27"E2

Srinagar, nestled amidst the Kashmir valley, is characterized by the prevalence of a continental climate
(Dfb), as per the Koppen climate classification.* The city experiences a warm summer and spring season

to a moderate autumn season and heavy snow during the cold winters. The temperature range varies

so greatly, reaching 29.5°C in the month of July and dropping below the freezing point in the months of
December to February.® Srinagar receives precipitation throughout the year with a mean annual rainfall of
721.8 mm.

India
Srinagar Municipal Corporation : Digital Elevation Map
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Figure 2: Location Map of Srinagar
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Geophysical Characteristics

Srinagar is the northernmost city of India situated at an altitude of 1,588 m above sea level and is located
on the banks of River Jhelum, locally known as Vyath, which also serves as a tributary to River Indus.?

A number of water bodies in the form of lakes, wetlands and swamps such as the Dal, Anchar, Nigeen,
Khushalsar, Gilsar and Hokersar exist around the city region of Srinagar.® Dal Lake forms the heart of the
city.” Given the presence of canals namely, the Mar Canal, Srinagar is termed as the ‘Venice of the East,
although this has changed due to the rapid urban development of the city.

The physiography of the city is unique’ with steep hills in the east and north-east, agricultural fields in the
flood plains of the Jhelum located in the south and west, the Karewas of Budgam in the extreme South
and uplands with moderate slopes in the North. Two hillocks, the Shakaracharya Hill or Takht-i-Suleiman
and the Hari Parbat or Koh-i-maran are striking elements that make up an important part of the geography
of Srinagar.®

These geographic features have influenced urban sprawl in the direction of the plains rather than towards
the mountains. Srinagar is very vulnerable to earthquakes being located in a severe intensity seismic zone.

Demography

The total population of the city of Srinagar was 1,180,570 in 2011.° The number of males constituting the
total city population is 618,790 and 561,780 females. The city forms a part of the Urban Agglomeration
known as Srinagar Metropolitan Region (SMR) with an overall population of over one million. Given the
high rate of urbanization, the total population in the city as well as in Srinagar district is expected to
witness an exponential growth in the coming decades.®

In terms of religion, Srinagar city comprises of a predominantly Muslim population.® 95.97% of the total
population follows Islam, followed by Hinduism which is practiced by approximately 2.75% of the total
number of people. Other ethnic minority groups include Sikhs (0.92%), Christians (0.21%), Buddhists
(0.02%) and Jains (0.01%). In particular, Kashmiri Pandits largely constitute the Hindu population residing
in the city of Srinagar.

Economy

Srinagar city is centrally positioned in the UT of Jammu and Kashmir.'® Given the city is popular for its
picturesque landscape, it attracts a large number of tourists and hence, the tourism industry forms the
backbone of the city’s economy." Other allied businesses related to tourism such as hotels, restaurants,
bakery, handloom and handicrafts significantly contribute to the local economy. Given the prevalence of
old wood-carving tradition and other skill-based work associated with manufacturing and selling of goods
and services including furniture, carpets, shawls and silk items in the Kashmir valley, the city of Srinagar is
considered as the major commercial and transportation hub in the UT.




City Biodiversity Index — Srinagar

In addition to tourism, agriculture is the main economic activity of the local inhabitants of the city

of Srinagar, also enclosing the area under SMR.® Major crops cultivated in the region comprise rice,
vegetables, fruits, saffron, cereals and pulses. Agro-based industries like horticulture concerned with
the production of dried fruits such as almonds and walnuts, apples, peaches and sericulture also assist
in enhancing the overall economic potential of the city as well as the UT of Jammu and Kashmir. The
presence of water bodies in the city of Srinagar has also facilitated the fisheries sector generating
employment opportunities.

Biodiversity

Srinagar city is constituted in the Kashmir valley, which is surrounded by the Himalayan mountain range.®
Over the course of the millennium, the topography of the region including that of the city of Srinagar, has
been shaped by the Glacial Flooding and river Jhelum. This has further led to the formation of a complex
network of natural ecosystems in the region including streams, lakes, rivers, wetlands and forests. The
Jhelum River, also considered as the backbone of the city’s ecology, is connected to the Dal Lake. The Dal
Lake outpours into Brari Numbal, Khushalsar and Gilsar. The outlet water from Khushalsar and the Sindh
Nallah goes into Lake Anchar. The Sindh Nallah, one of the important water bodies of the region, ultimately
joins the river Jhelum. The city of Srinagar thus lies in an ecologically fragile region.

Srinagar city and its adjoining areas house various kinds of green landscapes which serve as a habitat to a
wide range of flora and fauna.® This has been illustrated in the Natural Asset Map developed by ICLEI South
Asia for Srinagar Municipal Corporation (SMC). Also known as the city of gardens, Srinagar is well-admired
for its Mughal gardens namely, Nishat Bagh, Shalimar Gardens, Chashma Shahi, Indira Gandhi Memorial
Tulip Garden and a botanical garden, Jawaharlal Nehru Memorial Botanical Garden. The ecological value of
these gardens in Srinagar also contributes to the overall biodiversity in the city. In addition, an abundance
of water bodies in the city acts as an ecological haven as well as buffers against floods, preserving the city’s
ecological heritage against potential damage. Wetlands, marshes and swamps in the city also provide
habitat to a rich aquatic biological diversity as well as migratory birds.

Although rich in biodiversity, the city of Srinagar lacks a well-documented biodiversity profile. A brief
account of plant and animal species as known from scientific publications and reports is stated here
within.

Flora: The city of Srinagar has a plethora of vegetation present as a part of its local geography at
Shankaracharya and Hari Parbat hills'?. Although due to uncontrolled grazing the hills have been mostly
denuded, there are still a number of species of grasses, herbs and shrubs constituted at their slopes and
base. Herbaceous plants such as Iris sp., Peganum harmala, Thymus serphyllum, Lotus corniculatus, Eryngium
billardieri, Urtica dioica, and Herniaria hirsuta is largely found in the Hari Parbat hill whereas vegetation on
the Shankaracharya hill is mainly shrubby. Shrubs including Plectranthus rugosus, Rosa webbiana, Rubus
fruticosus, Indigofera gerardiana and medicinal shrubs like Ziziphus jujuba are commonly found in the zone.
Ailanthus altissima, known as the tree of heaven also forms a part of the overall vegetation of the hill.

Mehraj et al (2018)" investigated the plant specimen collections deposited in the KASH herbarium of

the Centre for Biodiversity and Taxonomy, Department of Botany, University of Kashmir, Srinagar. Their
investigation found that the flora of Srinagar city comprises 920 species, ten subspecies and seven
varieties from 496 genera and 103 families. 669 species grow as wild, 237 species being cultivated, and 31
species growing in wild as well as being cultivated in the Srinagar city. Overall, 98% of the species were
angiosperms and merely 2% (19) were gymnosperms. Asteraceae is the largest family followed by Poaceae
and Fabaceae.
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Owing to the temperate climatic conditions in and around the city of Srinagar, a vast expanse of fruit
orchards and gardens comprising of favourable tree species is present in the region.'? Some of them are
Platanus orientalis (chinar), Populus alba (poplars), Salix acmophylla (willow), Morus alba (mulberry) and
Grevellia robusta (silver oak). Other fruit trees grown in the region include Malus sylvestris (apple), Pyrus
communis (pear), Prunus avium (cherry), Prunus armeniaca (apricot), Prunus cerasifera (alu-bukhara) and
Juglans regia (walnut).

Aquatic vegetation in Dal and Nageen lakes forms a substantial proportion of flora existing in the city of
Srinagar.'? Species of aquatic herbaceous plants such as Nymphoides peltatum, Trapa natans and Sagittaria
sagittifolia dominate the floristic composition of the lakes. A number of species of water lilies have also
been introduced in the lakes, viz. Nymphaea mexicana. In addition, floating gardens and stabilized islands
artificially made up of reeds are used for cultivating vegetables like sweet-corn, cucumbers, and radish.

Marshes, lagoons and swamps in and around the city limits of Srinagar including the Hokersar wetland, a
Ramsar site, are covered with wet meadow herbs such as Ranunculus aquatilis, Lythrum salicaria and Acorus
calamus."?

In a study™ conducted to document the floristic diversity along roadsides in the city of Srinagar, a total of
206 species of vascular plants belonging to 139 genera and 53 families were recorded. Out of this, alien
species constituted about 52% of the total number and Asteraceae was found to be the most common
family. Another study'® found that of the 325 introduced (alien) species they recorded in Srinagar, 157
species were under cultivation, while 168 species were growing in the wild (i.e., outside cultivation).
Mehraj et al. (2021)'® documented 342 plant species from the green spaces of Srinagar, predominantly
represented by 245 introduced species of which 133 species are exclusively under cultivation (non-
escapes) and 112 species grow in the wild (cultivation escapes and accidentally introduced species).

Fauna: Srinagar has vast reserves of natural wealth in the form of lakes, orchards and forests.” The dense
forests in the region also inhabit a wide variety of birds and animals such as in the Dachigam National Park.
Although the National Park is situated outside the city limits of Srinagar, the biodiversity present there

is assumed representative of Kashmir valley region including Srinagar city. The Park is an abode to over
150 species of birds and 20 species of mammals viz. Hangul (Cervus elaphus hangul), Himalayan brown
bear (Ursus arctos isabellinus), Himalayan black bear (Ursus thibetanus lanige), Himalayan Grey Langur
(Semnopithecus ajax), long-tailed marmot (Marmota caudata) and Leopard (Panthera pardus).

The city of Srinagar has rich avifaunal diversity."” About 54 bird species are reported to have been found
within the city’s jurisdiction. Out of this, 25 species of birds were identified as residents and 29 species were
found to be migrants. The citizen science platform eBird, developed by the Cornell Lab of Ornithology*,
records the presence of more than 222 birds from the city.

As per the District Census Handbook of Srinagar', there are no zoos established in Kashmir. However, a
number of protected areas in and around the city of Srinagar such as Dachigam National Park, Khimber/
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Part B: Indicators of the Singapore Index on Cities’ Biodiversity

Native Biodiversity

Indicator 1: Proportion of Natural Areas in the City

According to the Singapore Index Manual, natural areas are defined as “Natural areas comprise
predominantly native species and natural ecosystems, which are not, or no longer, or only slightly
influenced by human actions, except where such actions are intended to conserve, enhance or restore
native biodiversity.’

Methodology

As per the CBI user manual

Principle for calculation of the indicator
(Total area of natural, restored and naturalised areas) + (Total area of city) x 100%

Scoring Range: (based on the CBI user manual)
0 point: <1.0%

1 point: 1.0% - 6.9%

2 points:  7.0% - 13.9%

3 points:  14.0% - 20.0%

4 points: > 20.0%

City Data

The definition of natural areas in the Singapore Index manual is difficult to strictly apply within the context
of Indian cities where the ground realities are significantly different. Income inequality, a high population
density, and limited infrastructural outreach means that while there are native and natural ecosystems,
public access to these areas cannot be completely restricted.

To calculate the proportion of natural areas in the city, a natural asset map (Figure 2) of Srinagar was
prepared and referred to. Table 3 shows the various natural classes that have been identified in the natural
asset map of Srinagar that apply to the calculation of this indicator. Anthropogenically created land classes
such as Open ground, Park/ Garden, Golf course, Avenue tree cover, Paddy cultivation, Terrace cultivation,
Agricultural plantation (fruit trees), Agroforestry planation (Poplar dominant), Orchards, Fallow land,
Vegetable cultivation, Flood Channel /Irrigation canal, and Graveyard were not considered.

Table 3: Natural assets used in the calculation of indicator 1 (inside SMC boundary)

1 Marshes with cultivation 2.62
2 Marshes 6.31
3 Sparse vegetation 2.13
4 Lake 20.42
5 Pond/Water body 0.69
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6 River 5.85
7 Riverine vegetation / River bank 0.68
8 Scrub forest 1.22
9 Forest / Natural vegetation 5.46
Total 45.38

Indicator 1 = (Total area of natural, restored and naturalised areas) + (Total area of city) x 100%

Total area of natural, restored and naturalised areas = 45.38 sq. km. (calculations include the total area of
the river and other water bodies within the city limits)

Total area of the city = 246 sq. km.

RESULT: 18.5% SCORE: 3

Recommendations to Improve Score

Srinagar scores well under this indicator because of its network of wetlands and water bodies.
However, several of these wetlands such as Kushalsar and Gilsar, though considered natural for

the purpose of this indicator, are eutrophied and vulnerable to encroachment. At the same time,
agencies such as LCMA and I&FC are continually working to improve the health of lake ecosystems
by dredging and removing weeds. However, a more holistic strategy, building on a greater number
of partnerships that includes SMC is required. UT agencies and local bodies must look beyond
beautification, into ecological restoration to improve the health of Srinagar’s wetlands and water
bodies. The city can improve the score by focussing its efforts on enhancing and connecting its
blue-green network. Identifying the extent of and status of its unique ecosystems such as the scrub
forests, grasslands, wetlands, Srinagar can tailor restoration strategies for each type through its
Local Biodiversity Strategy and Action Plan (LBSAP). The city can also put greater emphasis on use of
Nature based Solutions for ecological restoration.

Presently SMC's focus is mostly around the provision of urban services like solid waste management,
sewerage and drainage, water works, and street lighting. It would be beneficial for the city to
develop its own biodiversity wing or forge strong partnerships with relevant research and UT
agencies like the Forest Department, J&K Biodiversity Council, local universities and NGOs to
improve the extent and health of the natural assets of the city.
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Indicator 2: Connectivity Measures or Ecological Networks to Counter Fragmentation

Methodology

As per the CBI user manual

Principle for calculation of the indicator

LI (AP+A A+ . +A?)

total

Where:
e A, isthe total area of all natural areas
e A toA areareas thatare distinct from each other (i.e. more than or equal to 100m apart)

o is the total number of connected natural areas

This measures effective mesh size of the natural areas in the city. A, to A may consist of areas that are
the sum of two or more smaller patches which are connected. In general, patches are considered as
connected if they are less than 100m apart.

Scoring Range: (based on the CBI user manual)
0 point: <200 ha

1 point: 201 -500 ha

2 points: 501 - 1000 ha

3 points: 1001 - 1500 ha

4 points: > 1500 ha

City Data

The patches associated with the land classes used to calculate indicator 1 i.e., forest, scrub forest, lake,
marshes, river, riverine vegetation and water bodies have been considered in this calculation. In reality,
manmade landscapes represented in Srinagar by the land classes- orchard, fallow land, agroforestry
plantations, tree patches and open green spaces also form a part of the ecological network to counter
fragmentation for several species. However, these have not been considered following the guidelines of
the CBI manual.

316 polygons (patches) were merged with the land classes lake and river and considered a single unit, as
per the 100 m proximity rule. Therefore, the total area of this big patch (A,) was determined as 3,727.72 ha
(Annexure 1, Table 5).

There are 116 polygons (patches) which are outside the 100m buffer of this big patch. As per the 100m
proximity rule, these 116 patches are inter-merged into 87 patches (A, - A,). The total number of patches
is as shown in Table 5.

A, =4358.16 ha

As per the final calculation

Indicator 2 = 1/4358.16 ha X (13919111.16 ha ?) = 3,193.80 ha
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RESULT: 3,193.80 ha SCORE: 4

Recommendations to Maintain Score
The aquatic connectivity of Srinagar’s network of wetlands is the main reason for the high score

(refer patch A, in Figure 3). These natural areas should receive protection through a local legislative
framework. The LBSAP (presently under development) can also help develop an action plan for the
same and identify ways to connect the blue with the green.
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Indicator 3: Native Biodiversity in Built up Areas (Bird Species)

Methodology

How to calculate indicator

Number of native bird species in built up areas where built up areas include impermeable surfaces like
buildings, roads, drainage channels, etc., and anthropogenic green spaces like roof gardens, roadside
planting, golf courses, private gardens, cemeteries, lawns, urban parks, etc. Areas that are counted as
natural areas in indicator 1 should not be included in this indicator.

Scoring Range: (based on the CBI user manual)
0 point: < 19 bird species

1 point: 19 - 27 bird species

2 points: 28 - 46 bird species

3 points: 47 - 68 bird species

4 points: > 68 bird species

City Data

Secondary data available on citizen science platforms such as eBird (2021) developed by Cornell Lab

of Ornithology, and scientific publications'” were referred to for this indicator. Birds sighted within the
municipal corporation limits were considered. Sightings from natural areas considered in indicator 1, were
excluded which is possible using eBird’s mapping tool. The list developed was then vetted by local birder
Mr. Intesar Suhail, Founding Member of Kashmir Birdwatch and Wildlife Warden, Department of Wildlife
Protection, J&K.

Of the 172 bird species that were recorded from the city, 79 species are resident species of which 49 occur
within anthropogenically altered spaces of the city. The native bird diversity within the city is high because
of mosaic of ecosystems in the city. The list of the birds considered for calculation of this indicator is
provided in Annexure 2, Table 6.

RESULT: 49 Species SCORE: 3

Recommendations to Improve Score

Being an area with a temperate climate, the bird diversity in Srinagar is lower than Jammu. This
said, Srinagar has a complex mosaic of habitats that support a significant amount of biodiversity.
Historically wooded areas such as coniferous forests around Zabarwan Forest Range may improve
the local bird population. Identifying, recognizing and maintaining grassland areas will also support
avifauna that depend on these habitats. Increasing organized green spaces and greening the

same with native conifers and other native evergreens will have two-fold benefits as not only will

it support recreation but also habitat alternatives for local wildlife. Hokersar Wetland on the fringes
of the city is an important ecosystem supporting at least half a million migratory and water birds.
The wetland faces challenges and needs protection measures set out as preconditions to a flood
management programme. SMC has already initiated measure to protect wetlands falling under its
jurisdiction. Local policies and laws may be drafted to afford further protected to these ecosystems.
Finally, Srinagar’s agricultural and horticultural areas should also be preserved as they act as wildlife
corridors and support local food webs.
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Indicator 9: Proportion of Protected Natural Areas

Methodology

How to calculate indicator
(Area of protected or secured natural areas) + (Total area of the city) x 100%

Scoring Range: (based on the CBI user manual)
0 point: < 1.4%

1 point: 1.4% -7.3%

2 points:  7.4%-11.1%

3 points:  11.2%-19.4%

4 points: > 19.4%

City Data

Srinagar District has the following protected areas which are administered to by the J&K Forest
Department- Dachigam National Park, Brain-Nishat Conservation Reserve, Khimber/Dara/Sharazbal
Conservation Reserve. These fall outside the city’'s boundary and cannot be considered for the purpose

of this indicator. Hokersar Wetland Reserve or Hokera Wetland, is an important habitat for migratory birds
which fly to Kashmir Valley via the Central Asian Flyway. The wetland is a Ramsar site but once again falls
outside the city’s boundary.

Within the city, Hari Parbat Hill falls under undemarcated forest and receives some measure of protection
from the Forest Department. The area under this is 32.6 ha. Shankaracharya Hill and Zabarwan are reserve
forests with an area of 141 ha and 660 ha, respectively.

Area of protected or secured natural areas = 32.6+141+660 ha = 833.6 ha or 8.34 sq km

Total area of the city = 246 sq.km

Proportion of Protected Natural Area = 8.34+ 246 x 100% = 3.39%
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RESULT: 3.39% SCORE: 1

Recommendations to Improve Score

To improve this score, the protection status of Shankaracharya hill and Hari Parbat can be
strengthened. Given the heritage and religious significance of both these areas, community-based
conservation models can be explored. The city administration must consider designating more
wetland reserves since a large proportion of the city is made up of wetlands. Further, the J&K
Biodiversity Council through the BMC can identify other biodiversity rich sites and propose them
for inclusion as Biodiversity Heritage Sites under the Biological Diversity Act, 2002. The city and
J&K Biodiversity Council can also look at considering declaring some of the suitable sites as Other
Effective area-based Conservation Measures (OECM). The OECM categories for India have recently
been finalized by the Ministry of Environment, Forest and Climate Change, Government of India.
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Indicator 10: Proportion of Invasive Alien Species

Methodology

How to calculate indicator
(Number of invasive alien species) + (Number of native species) x 100%

Scoring Range: (based on the CBI user manual)
0 point: > 30.0%

1 point: 20.1% - 30.0%

2 points:  11.1%-20.0%

3 points:  1.0%-11.0%

4 points: < 1.0%

City Data

The taxa for which information on alien species is most easily available is terrestrial plants. Mehraj et al.
(2018)" found that of the 325 introduced (alien) species they recorded in Srinagar, 157 species were under
cultivation, while 168 species were growing in the wild (i.e., outside cultivation). The study demonstrated
that alien flora of Srinagar comprises 10 invasive, 12 naturalised, 8 casual, 4 cultivated plant species.
Muzafar et al. (2018)™ recorded 108 introduced species growing along Srinagar roadsides of which 24
were invasive, 44 naturalized, 12 casual and 23 cultivated. Mehraj et al. (2021)'® documented 342 plant
species from the green spaces of Srinagar, predominantly represented by 245 introduced species of which
133 species are exclusively under cultivation (non-escapes) and 112 species grow in the wild (cultivation
escapes and accidentally introduced species). Among these 112 species 51 were naturalised, 39 casual and
22 invasive.

A total of 26 invasive alien terrestrial plant species were identified in the city. The total number of native
vascular plant species in the city is 357.

Total Number of Invasive Alien Species = 26
Total Number of Native Species = 357 (Annexure 2, Table 7)

Proportion of Invasive Alien Species = (26+357) X 100 = 7.28%

RESULT: 7.28% SCORE: 3

Recommendations to Improve Score

Distribution mapping and risk assessment of the alien invasive species that come through this
documentation needs to be conducted. The risk assessment will help to understand the threat

(high, medium, low and insignificant) that the invasive alien species pose to the ecosystems. This
assessment will also help to develop strategies to control the spread of invasive species. Action points
in this regard and the implementation of the same can be identified in the LBSAP of the city.
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Indicator 11: Regulation of Quantity of Water

Methodology

How to calculate indicator
(Total permeable area) + (Total terrestrial area of the city) x 100%

Scoring Range: (based on the CBI user manual)
0 point: <33.1%

1 point: 33.1%-39.7%

2 points:  39.8% - 64.2%

3 points:  64.3% - 75.0%

4 points:  >75.0%

City Data

At the city-level, data on permeable/non-permeable spaces is absent, and hence a permeability map
(Figure 4) was prepared by ICLEI South Asia for the purpose of calculating this indicator. Sentinel 2A data
was extracted from the Copernicus program of the European Space Agency for the analysis of the SMC
Area. Land use classes of Water Body, Bare Land, Forest, Scrub Forest, Marshes, Agroforestry, Paddy, and
Urban built-ups were utilized for the classification. After the LULC classification, the respective land classes
were merged and permeability map was prepared.

Total Terrestrial Area of the city = 218.47 sq.km. (excluding area of water bodies)
Total Permeable Area (+ area of water bodies) = 136.04+28.2= 164.24 sq.km.

Regulation of Quantity of Water= (164.24 + 218.47) x 100%

RESULT: 75.17% SCORE: 4

Recommendations to Maintain Score

The city has received the highest score possible for this indicator, implying that it has substantial
area that allows the percolation of water through the landscape. This is likely once again, due to
the network of wetlands. Should these areas be encroached upon, converted or filled for real estate
needs, the city will receive a lower score for permeability in subsequent iterations of the Index.
Therefore, to maintain this high score, Srinagar needs to ensure its wetlands are protected to retain
their functionality, safeguard the city during extreme rainfall events and provide other ecosystem
services to the city.
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Indicator 12: Climate Regulation: Carbon Storage and Cooling Effect of Vegetation

Methodology

How to calculate indicator
(Tree canopy cover) + (Total terrestrial area of the city) x 100%

Scoring Range: (based on the CBI user manual)
0 point: <10.5%

1 point: 10.5% - 19.1%

2 points:  19.2% - 29.0%

3 points:  29.1% - 59.7%

4 points:  >59.7%

City Data

In order to calculate indicator 12, a tree cover map (Figure 5) was developed using Sentinel satellite
imagery (10 m resolution). The data was extracted from the Copernicus program of the European Space
Agency for the analysis of the SMC Area. Area. Sentinel-2 Level 2 products with a cloud cover of less than
10% comprising the study region (Tile Number - T43SDT) acquired on 16 July 2020 were downloaded from
USGIS Earth Explorer. Land use classes of Forest, Scrub Forest, Parks and Agroforestry were utilized in the
supervised classification. After the LULC classification, the respective land classes were merged and tree
cover map was prepared.

Tree cover =47.51 sq.km.

Total terrestrial area of the city=218.47 sq.km.

SCORE: 2

T v ] v
2 24
Recommendations to Improve Score

The tree cover assessment shows the city’s northern and western fringes have a higher density of tree
cover which can be attributed to agroforestry and horticulture plantations as well as some natural
green spaces like the Zabarwan and Shankaracharya forests (refer Natural Asset Map). To improve
this indicator, the city should look into developing native tree green belts along roadsides and other
available spaces. The office complexes of educational and other institutions/organisations can also be
included in the greening programme. The BMC, in collaboration with SMC, J&K Biodiversity Council
and other NGOs can play a significant role in the same.

The Chinar trees of the city, although not native, have a heritage and historical significance. An action
plan to support and enhance these can be developed in partnership with the J&K Biodiversity Council
and Forest Department.
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Indicator 13: Recreational Services

Methodology

How to calculate indicator
(Area of parks with natural areas and protected or secured natural areas)/1000 persons

Scoring Range: (based on the CBI user manual)
0 point:  <0.1 ha/1000 persons

1 point:  0.1-0.3 ha/1000 persons

2 points: 0.4 - 0.6 ha/1000 persons

3 points: 0.7 - 0.9 ha/1000 persons

4 points: > 0.9 ha/1000 persons

City Data

The main agencies that manage and develop parks in the city are SMC and the State Floriculture
Department. SMC manages a total of 139 parks which make up a total of 13.9 ha (Annexure 3). The
Floriculture Department together with state level agencies maintains and manages 28 of the major public
parks such as the Mughal Gardens of Shalimar, Nishat, Cheshmashai, Tulip Garden and so on. Two parks,
Badamwari Park and Igbal Park, are managed by J&K Bank.

Total area of parks (n=139) in Srinagar managed by SMC = 13.90 ha

Total area of parks in Srinagar managed by the Floriculture Department (n=20), various UT agencies (n=7)
and JK Bank (n=2) =201.6 ha

Hariparbat Hill and Shankaracharya Hill also have heritage and religious significance and are visited by
locals and tourists alike. The total area under green cover for these is 173.6 ha

Other natural recreational spaces include the Dal and Nigeen Lakes (2507 ha), however these being blue
spaces, cannot be taken into account for this indicator.

Recreational Services = 389.1/1000

RESULT: 0.39 ha/1000 persons SCORE: 1
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Recommendations to Improve Score

Srinagar lacks sufficient organized green spaces, as pointed out in the Master Plan 2035 of Srinagar
Metropolitan Region.?* According to the Master Plan 2035, the city has lost many historic gardens like
Dewan Bagh, Baghi Ali Mardan, Baghi Dilawar Khan, due to various reasons.

Taking into account the data shared by the city and the Floriculture Department, Srinagar only has
215.5 ha of recreational green space which is 354.5 ha less than the minimum standard of 570 ha as
provided in the Urban and Regional Development Plans Formulation and Implementation (URDPFI,
Vol. l) Guidelines, 2015.% The Master Plan 2035 lists several strategies to improve the city’s organized
green spaces which can be implemented by the city and other relevant agencies. The city also needs
to concentrate on these activities through action points in the LBSAP (which is presently under
development).
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Indicator 14: Educational Services

Methodology

How to calculate indicator
Average number of formal educational visits per child below 16 years to parks with natural areas or
protected or secured natural areas per year

Scoring Range: (based on the CBI user manual)
0 point: 0 formal educational visit/year

1 point: 1 formal educational visit/year

2 points: 2 formal educational visits/year

3 points: 3 formal educational visits/year

4 points: > 3 formal educational visits/year

City Data

Discussions with officials of Srinagar Municipal Corporation and other stakeholders yielded the
information that park visits are not mandatory for schools as per the set curriculum. However, schools do
voluntarily organize these visits, in accordance with their schedule.

Therefore, no formal educational visits per child below 16 years take place to parks with natural areas or
protected or secured natural areas per year.

RESULT: No formal .
educational visit SCORE: 0

Recommendations to Improve Score
Though the city administration does not have any influence on the curriculum of the various boards

followed by schools in the city, they can give an advisory to all schools to include such visits as part of
environment awareness. A suggestion for the same can also be sent by the city government (through
the UT government) to all the boards of secondary and senior secondary level education.
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Indicator 15: Budget Allocated to Biodiversity

Methodology

How to calculate indicator
(Amount spent on biodiversity related administration) + (Total budget of city) x 100%

Scoring Range: (based on the CBI user manual)
0 point: < 0.4%

1point:  0.4%-2.2%

2 points:  2.3%-2.7%

3 points:  2.8%-3.7%

4 points:  >3.7%

City Data

-
b

1.
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he following budget allocations in the municipal budget for the financial year 2021-22 contribute to
iodiversity conservation.

Roadside plantation = 8 million INR

Development of Doonipora Park Alamgari Baaar = 18.5 million INR

Development of green space near J&K Bank Baghi Mehtab Srinagar= 20 million INR
Improvements to Children’s Park near Igbal Park Srinagar = 4.7 million INR

Open Green Space Development at Bemina = 30 million INR

Total Budget of Srinagar Municipal Corporation= 920 million INR

Total Budget Allocated for Biodiversity = (81.2) + (920) x 100

SR

&

Recommendations to Maintain Score
Presently most of the budget allocated under parks development and maintenance and some
plantation has been identified as budget allocations towards biodiversity. The city must take up
a more active role in biodiversity governance, through its LBSAP and incorporating a meaningful
financial commitment in the annual municipal budget for initiatives proposed in the LBSAP.
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Indicator 16: Number of Biodiversity Projects Implemented by the City Annually

Methodology

How to calculate indicator
Number of programmes and projects that are being implemented by the city authorities, possibly in
partnership with private sector, NGOs, etc. per year.

In addition to submitting the total number of projects and programmes carried out, cities are
encouraged to provide a listing of the projects and to categorise the list into projects that are:
1. Biodiversity related

2. Ecosystems services related

Scoring Range: (based on the CBI user manual)
0 point: < 12 programmes/projects

1 point: 12 - 21 programmes/projects

2 points: 22 - 39 programmes/projects

3 points: 40 - 71 programmes/projects

4 points: > 71 programmes/projects

City Data
Srinagar city is implementing the following projects and programmes related to biodiversity in the year
2021-2022 with support from other government bodies, NGOs and the private sector:

1) Preparation of People’s Biodiversity Register- With support from the J&K Biodiversity Council, the
Biodiversity Management Committee of Srinagar has prepared the People’s Biodiversity Register.

2) City Biodiversity Index (CBI): The CBl is being prepared by ICLEI — Local Governments for Sustainability,
South Asia to consolidate the available biodiversity-related local level data, which could then help to
evaluate and benchmark their biodiversity conservation efforts.

3) LBSAP:ICLEI - Local Governments for Sustainability, South Asia is developing the LBSAP for the
city which will provide guidance and direction to the city to sustainably manage and conserve its
biodiversity.

4) Park Development: SMC is responsible for the development and maintenance of 139 parks in the city.
Additionally, it is presently developing Doonipora Park at Alamgari Baaar, a green space near J&K Bank
at Baghi Mehtav and is making improvements to Children’s Park near Igbal Park.

5) Maintenance of City Forests
6) Nursery Development

7) Green Srinagar Initiative: Plantation of (50,000) saplings was undertaken where 200 schools and 50
police stations were covered. Another 0.5 million trees are being planted together with the Forest
Department for the year 2021-22.

8) Rejuvenation of Khushalsar/ Gilsar Lake: Assisting LCMA, Irrigation and Flood Control (IFC)
Departments with removal and disposal of muck/garbage/weeds collected from Khushalsar and Gilsar
Lakes. SMCis also supporting further efforts for the rejuvenation and restoration of these water bodies.
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9) Conservation of Dal/Nigeen Lakes: As part of the conservation plan for the Dal and Nigeen Lakes, SMC
manages the waste of the peripheries of these lakes.

10) Sunday4Srinagar Programme: Under the initiative, sanitation and cleanliness drives are conducted
every Sunday in the city. The focus of the drives is cleaning of water bodies and have included Shalimar
Khul, water channels from Chowdary Bagh to Mir Behri Dal, stream from Harwan Garden to Shalimar
and so forth.

11) Hokersar Wetland Sanitation Drive: Large scale sanitation drives around the wetland were organised
on 5™ June 2021, World Environment Day 23 June 2021 and 22" August 2021 in addition to weekly
clean ups by local officials.

12) The 6R Campaign: An anti-polythene campaign which focuses on 6Rs or Reduce, Reuse, Recycle,
Remove, Refuse, Report at the citizen level. This is primarily awareness based and focuses on
sensitizing the locals while also banning plastic use within the city.

13) Maintenance of Green bays under flyovers

14) Stray Dog Sterilization: A partnership with the Animal Welfare Board and SKUAST, SMC is establishing
multiple animal birth control and anti-rabies centres across the city.

15) Biotoilets: Installation of portable bio digesters in the Srinagar city at various locations where there
is shortage of toilet facilities, greater footfall of the tourists and other customers is expected to also
reduce the burden on the city's water bodies.

16) Baba Demb Lake Rejuvenation: Under the SMART city project the city will be focussing on improving
the water quality of Baba Demb Lake while also landscaping and greening the area.

RESULT: 16
' programmes/projects

SCORE: 1
-

Recommendations to Improve Score
The city, through its LBSAP and can take up meaningful activities that will enhance its biodiversity,
through partnerships with State agencies, local NGOs, academic institutions and the private sector.
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Indicator 17: Policies, Rules and Regulations — Existence of Local Biodiversity Strategy and Action Plan

Methodology

How to calculate indicator
Status of LBSAP (or any equivalent plan); number of associated CBD initiatives.

Scoring Range: (based on the CBI user manual)

0 point: No LBSAP*

1 point: ~ LBSAP not aligned with NBSAP

2 points:  LBSAP incorporates elements of NBSAP, but does not include any CBD initiatives**
3 points:  LBSAP incorporates elements of NBSAP, and includes one to three CBD initiatives
4 points:  LBSAP incorporates elements of NBSAP, and includes four or more CBD initiatives

* LBSAP or equivalent.

**The thematic programmes of work and cross-cutting issues of the CBD are listed in http://www.cbd.int/programmes/. The Strategic Plan for
Biodiversity (2011-2020), including the Aichi Biodiversity Targets can also be used as a reference framework (http://www.cbd.int/sp/default.
shtml).

City Data

The LBSAP of Srinagar city is presently being developed under the Integrated sub-national action for
biodiversity: Supporting implementation of National Biodiversity Strategy and Action Plans (INTERACT-Bio)
Project in conjunction with ICLEI South Asia.

RESULT: No LBSAP

Recommendations to Improve Score

The city has already initiated the development of the LBSAP. The LBSAP must incorporate elements
of the NBSAP, and include four or more CBD initiatives in order to get a high score in subsequent
applications of the index. Once the same is ratified by the city council, measures identified in the
LBSAP should be implemented through incorporation in the annual municipal budget.
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Indicator 18 : Institutional Capacity - Essential Biodiversity Related Functions

Methodology

How to calculate indicator
Number of essential biodiversity related functions* that the city uses.

*The functions could include the following: biodiversity centre, botanical garden, herbarium, zoological garden or museum, insectarium, etc.

Scoring Range: (based on the CBI user manual)
0 point:  No functions

1 point: 1 function

2 points: 2 functions

3 points: 3 functions

4 points: > 3 functions

City Data
Srinagar has the following biodiversity functions within its boundaries

Jawaharlal Nehru Memorial Botanical Garden
Kashmir University Botanical Garden
Herbarium of the University of Kashmir
Botanical Museum at University of Kashmir
Zoological Museum at University of Kashmir
Aquarium cum Awareness Centre, Gagribal

©C00O0O0O0

RESULT: 6 SCORE: 4

Recommendations to Maintain Score

The city has a large number of biodiversity functions, a high proportion of which are located in
educational institutions like University of Kashmir. The city in association with schools and eco clubs
should encourage educational visits from local schools to these facilities. This will help the students
to develop a practical understanding of biodiversity-related concepts.
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Indicator 19 : Institutional Capacity - Inter-Agency Co-Operation

Methodology

How to calculate indicator
Number of city or local government agencies involved in inter-agency co-operation pertaining to
biodiversity matters.

Scoring Range: (based on the CBI user manual)

0 point: 1 or 2 agencies* cooperate on biodiversity matters

1 point: 3 agencies cooperate on biodiversity matters

2 points: 4 agencies cooperate on biodiversity matters

3 points: 5 agencies cooperate on biodiversity matters

4 points: > 5 agencies cooperate on biodiversity matters

* Agencies could include departments or authorities responsible for biodiversity, planning, water, transport, development, finance,

infrastructure, etc.

City Data

Biodiversity issues are cross-sectorial and, require inter-agency efforts. Srinagar Municipal Corporation
works in close association with various local, district and state government agencies. Given below are
various local government agencies that are involved in matters related to biodiversity conservation in the

Srinagar Municipal Corporation (SMC)

Biodiversity Management Committee of Srinagar (BMC)
Srinagar Smart City Development Limited (SSCL)
Srinagar Development Authority (SDA)

RESULT: 4

Recommendations to Improve Score

To improve this score the city administration can look at establishing an outreach organisation of the
corporation, which will be registered separately and will function independently. This organisation .
will assist the city corporation in undertaking and monitoring projects and programmes related to -hi:- i :
biodiversity conservation. The city can study the example of the Centre for Heritage, Environment ?g?;f;’ :-.;,_fi
and Development (c-hed), established by Kochi Municipal Corporation in this regard. N "

-
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Indicator 20 : Participation and Partnership - Formal or Informal Public Consultation

Methodology

How to calculate indicator
Existence and state of formal or informal public consultation process pertaining to biodiversity related

matters.

Scoring Range: (based on the CBI user manual)

0 point: No routine formal or informal process

1 point:  Formal or informal process being considered as part of the routine process

2 points:  Formal or informal process being planned as part of the routine process

3 points:  Formal or informal process in the process of being implemented as part of the routine process
4 points:  Formal or informal process exists as part of the routine process

City Data

Srinagar Municipal Corporation has commenced public outreach and consultation through social media
platforms as part of its Smart City efforts under an initiative called My city-My ideas. This is therefore a
formal process which is being implemented as part of the routine process.

Thus, formal or informal process exists as part of the routine process.

SCORE: 3

RESULT: Formal or Informal
Process Exist

Recommendations to Improve Score

The city administration should regularly follow this process of participatory governance and
institutionalise this as part of the routine process to increase its score. To make this more robust,
citizens should be taken consistently on-board during planning of biodiversity projects.
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Indicator 21 : Participation and Partnership - Institutional Partnership

Methodology

How to calculate indicator
Number of agencies/private companies/NGOs/academic institutions/international organisations with
which the city is partnering in biodiversity activities, projects and programmes.

Instances of inter-agency co-operation listed in Indicator 19 should not be listed here again.

Scoring Range: (based on the CBI user manual)

0 point:  No formal or informal partnerships

1 point:  City in partnership with 1-6 other national or subnational agencies/private companies/
NGOs/academic institutions/international organisations

2 points:  City in partnership with 7-12 other national or subnational agencies/private companies/
NGOs/academic institutions/international organisations

3 points:  City in partnership with 13-19 other national or subnational agencies/private companies/
NGOs/academic institutions/international organisations

4 points:  City in partnership with 20 or more other national or subnational agencies/private
companies/NGOs/academic institutions/international organisations

City Data

Srinagar Municipal Corporation already partners with 20 NGOs working on community composting, door

to door delivery of plants as well as some sanitation related programmes such as clean-up drives. The

following are other agencies with whom the Municipal Corporation is partnering with for biodiversity-

related activities, projects, and programmes.

1. ICLEI - Local Governments for Sustainability, South Asia for development of the City Biodiversity Index
and the Local Biodiversity Strategy and Action Plan

2. Wildlife SOS for wildlife rescues and relocation

J&K Forest Department on the Green Srinagar Initiative

4. 1&FC, LDA and Nigeen Lake Conservation Organisation (NLCO) on the Khushalsar/Gilsar Lake
Rejuvenation

5. LDA on maintenance of Dal Lake, specifically management of a transfer station at the lake

6. J&KBank for maintenance of Hazuribagh Igbal Park

SKUAST and Animal Welfare Board of India for Sterlllsatlon of.s

A
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RESULT: 27 SCORE: 4

Recommendations to Maintain Score

Presently, SMC primarily works on projects that indirectly impact biodiversity conservation i.e.,
improving sanitation and waste disposal. The city can further reinforce and maintain this high score
by instating partnerships that directly benefit biodiversity conservation and related environmental
issues such as removal of invasive alien plants within areas like Zabarwan, Hari Parbat; enhancing
its green-blue networks, ecological restoration of Dal Lake through community and other NGO
partnerships, promotion of urban gardens with native species, among others. Partnerships with UT
agriculture, horticulture and animal husbandry departments can also help to maintain this score.
The city should also look into to undertaking collaborative work with the academic institutions like
University of Kashmir, SKUAST etc.
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Indicator 22 : Education and Awareness: Is Biodiversity or Nature Awareness included in the School Curriculum

Methodology

How to calculate indicator
Is biodiversity or nature awareness included in the school curriculum (e.g. biology, geography, etc.)?

Scoring Range: (based on the CBI user manual)

0 point:  Biodiversity or elements of it are not covered in the school curriculum

1 point:  Biodiversity or elements of it are being considered for inclusion in the school curriculum

2 points:  Biodiversity or elements of it are being planned for inclusion in the school curriculum

3 points:  Biodiversity or elements of it are in the process of being implemented in the school
curriculum

4 points:  Biodiversity or elements of it are included in the school curriculum

City Data

The schools within the city follow the curriculum of various boards such as the J&K State Board, Central
Board of Secondary Education (CBSE) and Indian Certificate of Secondary Education (ICSE). All these
boards have included biodiversity and nature awareness in various subjects like Biology, Geography and
Environmental Sciences. Therefore, biodiversity or elements of it are included in the school curriculum.
Eco-clubs under National Green Corps Programme which aim at building cadres of young students
working towards environmental conservation are also registered in the city.

RESULT: Yes SCORE: 4

”~

Recommendations to Maintain Score

Though the score is high, to make the learning more holistic for the students, the city government
should encourage schools to have regular field visits also incorporated as part of the activities in the
curriculum.
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Indicator 23: Education and Awareness - Number of OQutreach or Public Awareness Events

Methodology

How to calculate indicator
Number of outreach or public awareness events held in the city per year.

Scoring Range: (based on the CBI user manual)
0 point: 0 outreach events/year

1 point:  1-59 outreach events/year

2 points: 60 -149 outreach events/year

3 points:  150-300 outreach events/year

4 points: > 300 outreach events/year

City Data

The major outreach programmes instituted by Srinagar Municipal Corporation include the 6R Campaign
under which activities like a Marathon called Run for Polythene Free Srinagar, Battle of the Bands,
Exhibition on Polythene Alternatives, Awareness cum control Programs through anti-polythene check
posts, Daily awareness through print and electronic media/hoardings, Awareness through Sundays from
Srinagar clean up drives, Awareness through Market Associations, Awareness through jingles and PA
systems in addition to other Swachh Bharat Mission awareness programmes that make citizens aware
of the adverse impacts of improper waste management on the local ecosystem. Plantation Drives and
Awareness programmes are also held through the year, encouraging public participation.

RESULT: 1 - 59 SCORE: 1

i

Recommendations to Improve Score

The city government should tie-up with local NGOs, UT agencies like the Forest Department,
J&K Biodiversity Council to undertake regular city-level outreach programmes in the sphere of
biodiversity. This will help to improve the score on this indicator. The BMC can take a lead role in
fostering these partnerships and coming out with relevant outreach programmes.
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Table 4: Summary of the Points

(Sub-total for indicators 11-14)

Maximum | Srinagar’s
Score Score
Component - Native Biodiversity
Indicators
1. Proportion of Natural Areas in the City 4 points 3 points
2. Connectivity Measures 4 points 4 points
3. Native Biodiversity in Built Up Areas (Bird Species) 4 points 3 points
4. Change in Number of Vascular Plant Species 4 points NA
5. Change in Number of Bird Species 4 points NA
6. Change in Number of Freshwater fish Species 4 points NA
7. Change in Number of Species (Odonates) 4 points NA
8. Change in Number of Species (Amphibians) 4 points NA
9. Proportion of Protected Natural Areas 4 points 1 points
10. Proportion of Invasive Alien Species 4 points 3 points
Component - Ecosystem Services Provided by Biodiversity
Indicators
11. Regulation of Quantity of Water 4 points 4 points
12. Climate Regulation: Carbon Storage and Cooling Effect of Vegetation 4 points 2 points
13. Recreation and Education: Area of Parks with Natural Areas 4 points 1 points
14. Recreation and Education:Number of Formal Education Visits per Child . .
Below 16 Years to Parks with Natural Areas per Year 4 points 0 points
Component - Governance and Management of Biodiversity
Indicators
15. Budget Allocated to Biodiversity 4 points 4 points
16. Number of Biodiversity Projects Implemented by the City Annually 4 points 1 point
17. Existence of Local Biodiversity Strategy and Action Plan 4 points 0 points
18. Institutional Capacity: Number of Biodiversity Related Function 4 points 4 points
19. Institutional Capacity: Number of City or Local Government Agencies . .
. . . . . 4 points 2 points
Involved in Inter-agency Cooperation Pertaining to Biodiversity Matters
20. Participation and Partnership: Existence of Formal or Informal Public . .
. 4 points 4 points
Consultation Process
21. Participation and Partnership: Number of Agencies/Private Companies/
NGOs/Academic Institutions/International Organisations with which the | 4 points 4 points
City is Partnering in Biodiversity Activities, Projects and Programmes
22. Education and Awareness: Is Biodiversity or Nature Awareness Included . .
. . 4 points 4 points
in the School Curriculum
23. Education and Awareness: Number of Outreach or Public Awareness . .
Events Held in the City per Year 4 points 1 point
Component - Native Biodiversity in the City 14/20
(Sub-total for indicators 1-10)* points*
Component - Ecosystem Services provided by Biodiversity 7116 points

Component - Governance and Management of Biodiversity
(Sub-total for indicators 15-23)

24 /36 points

Total

45 / 72 points

*A total of 20 points for this section is only considered since this is the baseline assessment and hence the indicators 4-8 cannot be considered.
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ANNEXURE 1 — CALCULATION OF CONNECTIVITY AREAS

Table 5: Number and Area of patches used in the calculation of Indicator 2

AOT 3727.72 13895896.40 A27 3.70 13.67
A02 78.45 6154.15 A28 3.69 13.62
AO03 60.75 3690.88 A29 2.85 8.11
AO4 55.66 3097.82 A30 2.61 6.83
AO5 43.79 1917.37 A31 2.48 6.17
A06 37.42 1400.59 A32 2.39 5.72
A07 35.13 1234.05 A33 2.37 5.63
A0S 3455 1193.81 A34 2.09 435
A09 3436 1180.54 A35 2.07 430
A10 33.13 1097.48 A36 2.04 4.17
A11 27.03 730.44 A37 1.97 3.87
A12 18.70 349.63 A38 1.88 3.54
A13 13.78 189.80 A39 1.47 2.17
Al4 13.16 173.22 A40 141 1.98
A15 12.97 168.33 A41 1.40 1.96
A16 12.86 165.45 A42 1.20 1.45
A17 10.65 113.42 : A43 1.18 1.38
A18 7.52 56.60 A44 1.15 133
A19 7.50 56.23 A45 0.98 0.95
A20 5.54 30.71 A46 0.97 0.94
A21 5.04 25.36 A47 0.96 0.93
A22 4.47 20.02 A48 0.96 0.91

! A23 422 17.81 A49 0.95 0.91

; A24 411 16.90 A50 0.95 0.91
A25 3.73 13.91 A51 0.94 0.88
A26 3.72 13.81 A52 0.90 0.80
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ANNEXURE 2 — LIST OF SPECIES

Table 6: Species list used in the calculation of Indicators 3 and 5

Family | Common Name | Scientific Name | Status | Urban
WaterFowl

Anatidae Northern Shoveler Spatula clypeata Migrant
Anatidae Mallard Anas platyrhynchos Migrant
Anatidae Tufted Duck Aythya fuligula Migrant
Anatidae Gadwall Mareca strepera Migrant
Anatidae Common Pochard Aythya ferina Migrant
Anatidae Ferruginous Duck Aythya nyroca Migrant
Anatidae Northern Pintail Anas acuta Migrant
Anatidae Garganey Spatula querquedula Migrant
Anatidae Green-winged Teal Anas crecca Migrant
Anatidae Red-crested Pochard Netta rufina Migrant
Anatidae Eurasian Wigeon Mareca penelope Migrant

Grebes

Podicipedidae | Little Grebe | Tachybaptus ruficollis | Migrant |
Pigeons and Doves

Columbidae Rock Pigeon Columba livia Resident Yes
Columbidae Oriental Turtle-Dove Streptopelia orientalis Migrant No
Columbidae Eurasian Collared-Dove Streptopelia decaocto Migrant No
Columbidae Spotted Dove Spilopelia chinensis Resident Yes
Cuckoos

Cuculidae Asian Koel Eudynamys scolopaceus Migrant
Cuculidae Common Cuckoo Cuculus canorus Migrant
Cuculidae Himalayan Cuckoo Cuculus saturatus Migrant
Cuculidae Pied Cuckoo Clamator jacobinus Migrant

Swifts

Apodidae | Common Swift |Apus apus | Migrant |

Rails, Gallinules, and Allies

Rallidae Eurasian Moorhen Gallinula chloropus Resident Yes
Rallidae Eurasian Coot Fulica atra Resident Yes
Rallidae Gray-headed Swamphen Porphyrio poliocephalus Resident Yes
Rallidae Ruddy-breasted Crake Porzana fusca Resident Yes
Rallidae Water Rail Rallus aquaticus Migrant
Shorebirds

Charadriidae Red-wattled Lapwing Vanellus indicus Resident Yes
Jacanidae Pheasant-tailed Jacana Hydrophasianus chirurgus Resident No
Scolopacidae Common Sandpiper Actitis hypoleucos Migrant
Scolopacidae Green Sandpiper Tringa ochropus Migrant
Scolopacidae Eurasian Curlew Numenius arquata Migrant
Recurvirostridae Black-winged Stilt Himantopus himantopus Migrant
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Family | Common Name | Scientific Name | Status | Urban
Gulls, Terns, and Skimmers
Laridae Black-headed Gull Chroicocephalus ridibundus | Migrant
Laridae Brown-headed Gull Chro:cg cephalus Migrant
brunnicephalus
Laridae Whiskered Tern Chlidonias hybrida Migrant
Cormorants and Anhingas
Phalacrocoracidae | Great Cormorant | Phalacrocorax carbo | Migrant |
Herons, Ibis, and Allies
Ardeidae Gray Heron Ardea cinerea Resident No
Ardeidae Little Egret Egretta garzetta Resident Yes
Ardeidae Indian Pond-Heron Ardeola grayii Resident Yes
Ardeidae Black-crowned Night-Heron | Nycticorax nycticorax Resident Yes
Ardeidae Little Bittern Ixobrychus minutus Migrant
Ardeidae Great Egret Ardea alba Resident | Yes
Ardeidae Cattle Egret Bubulcus ibis Resident Yes
Threskiornithidae Glossy Ibis Plegadis falcinellus Migrant
Vultures, Hawks, and Allies
Pandionidae Osprey Pandion haliaetus Migrant
Accipitridae Hen Harrier Circus cyaneus Migrant
Accipitridae Black Kite Milvus migrans Resident Yes
Accipitridae Long-legged Buzzard Buteo rufinus Resident Yes
Accipitridae Pallas's Fish-Eagle Haliaeetus leucoryphus Resident No
Accipitridae Bonelli's Eagle Aquila fasciata Migrant
Accipitridae Shikra Accipiter badius Resident Yes
Accipitridae Eurasian Sparrowhawk Accipiter nisus Resident Yes
Accipitridae Himalayan Buzzard Buteo refectus Migrant Yes
Accipitridae Mountain Hawk-Eagle Nisaetus nipalensis Resident No
Accipitridae Eurasian Marsh-Harrier Circus aeruginosus Migrant
Owls
Strigidae Collared Owlet Glaucidium brodiei Resident No
Strigidae Long-eared Owl Asio otus Migrant
Strigidae Tawny Owl Strix aluco Resident Yes
Tytonidae Barn Owl Tyto alba Resident Yes
Hoopoes
Upupidae | Eurasian Hoopoe | Upupa epops | Migrant |
Kingdfishers
Alcedinidae White-throated Kingfisher | Halcyon smyrnensis Resident Yes
Alcedinidae Pied Kingfisher Ceryle rudis Resident No
Alcedinidae Common Kingfisher Alcedo atthis Resident Yes
Alcedinidae Crested Kingfisher Megaceryle lugubris Resident No
Bee-eaters, Rollers, and Allies
Coraciidae European Roller Coracias garrulus Migrant
Meropidae European Bee-eater Merops apiaster Migrant
Barbets and Toucans
Megalaimidae | Great Barbet | Psilopogon virens | Resident | Yes

Woodpeckers
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oot b 'S

Family Common Name Scientific Name Status
Picidae Brown-fronted Woodpecker | Dendrocoptes auriceps Resident Yes
Picidae Eurasian Wryneck Jynx torquilla Migrant
Picidae Himalayan Woodpecker Dendrocopos himalayensis Resident No
Picidae Scaly-bellied Woodpecker | Picus squamatus Resident No
Picidae Speckled Piculet Picumnus innominatus Resident No
Falcons and Caracaras
Falconidae Eurasian Kestrel Falco tinnunculus Resident Yes
Falconidae Eurasian Hobby Falco subbuteo Migrant
Falconidae Peregrine Falcon Falco peregrinus Resident | Yes .
Parrots, Parakeets, and Allies ;
Psittaculidae Alexandrine Parakeet Psittacula eupatria Resident Yes ;
Psittaculidae Rose-ringed Parakeet Psittacula krameri Resident Yes
Cuckooshrikes
Campephagidae | Long-tailed Minivet | Pericrocotus ethologus | Migrant |
Old World Orioles
Oriolidae | Indian Golden Oriole |Oriolus kundoo | Migrant | ; ¥
Drongos @ e 4
Dicruridae | Ashy Drongo | Dicrurus leucophaeus | Migrant | ,',.'} - =g
Shrikes 3 Gt o
Laniidae | Long-tailed Shrike | Lanius schach | Resident | Yes |4 T,
Jays, Magpies, Crows, and Ravens .
Corvidae Large-billed Crow Corvus macrorhynchos Resident Yes  [Se )
Corvidae Eurasian Jackdaw Coloeus monedula Resident Yes [ 5
" Corvidae Yellow-billed Blue-Magpie |Urocissa flavirostris Resident No [
| Corvidae House Crow Corvus splendens Resident Yes
Corvidae Black-headed Jay Garrulus lanceolatus Resident No
Tits, Chickadees, and Titmice
Paridae Fire-capped Tit Cephalopyrus flammiceps Migrant
Paridae Coal Tit Periparus ater Resident Yes
Paridae Rufous-naped Tit Periparus rufonuchalis Resident No
Paridae Green-backed Tit Parus monticolus Resident Yes
4 Paridae Cinereous Tit Parus cinereus Resident Yes
Reedwarblers and Allies
Acrocephalidae | Clamorous Reed Warbler | Acrocephalus stentoreus | Migrant |
Martins and Swallows
Hirundinidae | Barn Swallow | Hirundo rustica | Migrant |
Bulbuls
Pycnonotidae Himalayan Bulbul Pycnonotus leucogenys Resident Yes
Pycnonotidae Black Bulbul Hypsipetes leucocephalus Resident Yes
Leaf Warblers | k
| Phylloscopidae Lemon-rumped Warbler Phylloscopus chloronotus Migrant F
Phylloscopidae Tickell's Leaf Warbler Phylloscopus affinis Migrant =
Phylloscopidae Common Chiffchaff Phylloscopus collybita Migrant
Phylloscopidae Western Crowned Warbler | Phylloscopus occipitalis Migrant
Phylloscopidae Gray-hooded Warbler Phylloscopus xanthoschistos | Resident No
Phylloscopidae Tytler's Leaf Warbler Phylloscopus tytleri Migrant
> ! T . 1 0 i~
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Family Common Name Status | Urban
Phylloscopidae Sulphur-bellied Warbler Phylloscopus griseolus Migrant
Phylloscopidae Greenish Warbler Phylloscopus trochiloides Migrant
Bush Warblers and Allies

. Brownish-flanked Bush . , .
Cettiidae Warbler Horornis fortipes Migrant

" | Long-tailed Tits and Bushtit

Aegithalidae | White-throated Tit |Aegithalos niveogularis | Resident | No
Sylviid Warblers

Sylviidae | Lesser Whitethroat | Curruca curruca | Migrant |
White-eyes, Yuhinas, and Allies

Zosteropidae | Indian White-eye |Zosterops palpebrosus | Resident | Yes
Laughingthrushes and Allies

Leiothrichidae Streaked Laughingthrush Trochalopteron lineatum Resident Yes

Leiothrichidae

Variegated Laughingthrush

Trochalopteron variegatum

Resident No

¥~ W Kinglets
; Regulidae | Goldcrest | Regulus regulus | Resident | No
'+ | Treecreepers
#“} Certhiidae |Bar-tai|edTreecreeper |Certhiahima/ayana |Resident| No
. |Wrens
. ,_;_"? Troglodytidae |Eurasian Wren |Troglodytes troglodytes | Resident| Yes
»_Dippers

Cinclidae

| Brown Dipper

| Cinclus pallasii

| Resident | No

Starlings and Mynas

.| Sturnidae Common Myna Acridotheres tristis Resident Yes
[ Sturnidae European Starling Sturnus vulgaris Migrant

Sturnidae Rosy Starling Pastor roseus Migrant

| Thrushes
Turdidae Scaly Thrush Zoothera dauma Resident No
Turdidae Gray-winged Blackbird Turdus boulboul Resident Yes
Turdidae Tickell's Thrush Turdus unicolor Migrant
Turdidae Chestnut Thrush Turdus rubrocanus Resident No
Turdidae Black-throated Thrush Turdus atrogularis Migrant
Turdidae Mistle Thrush Turdus viscivorus Resident No
Old World Flycatchers

| Muscicapidae Bluethroat Luscinia svecica Migrant
| Muscicapidae Blue Whistling-Thrush Myophonus caeruleu Resident Yes
Muscicapidae Spotted Forktail Enicurus maculatus Resident No

'| Muscicapidae Slaty-blue Flycatcher Ficedula tricolor Migrant

.| Muscicapidae Ultramarine Flycatcher Ficedula superciliaris Migrant

Muscicapidae

White-capped Redstart

Chaimarrornis leucocephalus

Resident No

* | Muscicapidae

Blue-capped Redstart

Phoenicurus caeruleocephala

Resident No

f

Muscicapidae Blue Rock-Thrush Monticola solitarius Migrant

Muscicapidae Siberian Stonechat Saxicola maurus Migrant

Muscicapidae Gray Bushchat Saxicola ferreus Resident No

Muscicapidae Pied Bushchat Saxicola caprata_ Migrant : i
A {'h . \.

4
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Chestnut-bellied Rock-

Muscicapidae Monticola rufiventris Resident Yes
Thrush
Muscicapidae Verditer Flycatcher Eumyias thalassinus Migrant
Muscicapidae Indian Blue Robin Larvivora brunnea Migrant
Muscicapidae Himalayan Rubythroat Calliope pectoralis Migrant
Muscicapidae Himalayan Bluetail Tarsiger rufilatus Resident No
Muscicapidae Rusty-tailed Flycatcher Ficedula ruficauda Migrant
Muscicapidae Kashmir Flycatcher Ficedula subrubra Migrant
Muscicapidae Blue-fronted Redstart Phoenicurus frontalis Migrant
& Muscicapidae Plumbeous Redstart Rhyacornis fuliginosa Resident | Yes
F,._‘.‘_};" ~ |Muscicapidae Blue-capped Rock-Thrush | Monticola cinclorhynchus Migrant
i ,’E Muscicipidae Rufous-bellied Niltava Niltava sundara Migrant
. . |Accentors
i:_al Prunellidae Rufous-breasted Accentor | Prunella strophiata Resident No
4| Prunellidae Black-throated Accentor Prunella atrogularis Migrant
Old World Sparrows
| Passeridae House Sparrow Passer domesticus Resident Yes
TR Passeridae Russet Sparrow Passer cinnamomeus Resident Yes
Wagtails and Pipits
Monarchidae Indian Paradise-Flycatcher | Terpsiphone paradisi Migrant
Motacillidae Gray Wagtail Motacilla cinerea Migrant
Motacillidae White Wagtail Motacilla alba Migrant
| Motacillidae Tree Pipit Anthus trivialis Migrant
. | Motacillidae Citrine Wagtail Motacilla citreola Migrant
Motacillidae Rosy Pipit Anthus roseatus Migrant
Motacillidae Olive-backed Pipit Anthus hodgsoni Migrant
Motacillidae Water Pipit Anthus spinoletta Migrant
™ Finches, Euphonias, and Allies
Fringillidae Black-and-yellow Grosbeak | Mycerobas icterioides Resident No
U8 Fringillidae Common Rosefinch Carpodacus erythrinus Migrant
%8 Fringillidae Pink-browed Rosefinch Carpodacus rodochroa Migrant
"8 Fringillidae Orange Bullfinch Pyrrhula aurantiaca Resident No
8 Fringillidae Yellow-breasted Greenfinch | Chloris spinoides Migrant
.4 Fringillidae European Goldfinch Carduelis carduelis Migrant
48 Fringillidae Brambling Fringilla montifringilla Migrant
Old World Buntings
Emberizida Chestnut-eared Bunting Emberiza fucata Resident Yes
| Emberizidae Rock Bunting Emberiza cia Resident Yes
| Emberizidae White-capped Bunting Emberiza stewarti Migrant

Ember|2|dae
T rrL B e
#.’0 F’f

_| Pine Bunting

Emberiza Ieucocephalos

N TN

Migrant
"1 T
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Table 7: Plants of Srinagar used in the calculation of Indicator 4 and 10

Family Scientific Name Status
Caprifoliaceae Abelia grandiflora Introduced
Pinaceae Abies pindrow Native
Malvaceae Abutilon theophrasti Introduced
Sapindaceae Acer caesium Native
Sapindaceae Acer palmatum Introduced
Sapindaceae Acer negundo Introduced
Asteraceae Achillea millefolium Native
Amaranthaceae Achyranthes aspera Native
Acoraceae Acorus calamus Native
Ranunculaceae Actaea spicata Native
Ranunculaceae Adonis aestivalis Native
Poaceae Aegilops tauschii Native
Fabaceae Aeschynomene indica Native
Sapindaceae Aesculus indica Native
Asteraceae Ageratum conyzoides Introduced
Rosaceae Agrimonia eupatoria Introduced
Rosaceae Agrimonia pilosa Native
Poaceae Agrostis stolonifera Native
Simaroubaceae Ailanthus altissima Invasive
Fabaceae Albizia julibrissin Native
Malvaceae Alcea lavateriflora Introduced
Malvaceae Alcea rosea Invasive
Amaryllidaceae Allium cepa Introduced
Amaryllidaceae Allium sativum Introduced
Amaryllidaceae Allium rosenbachianum Introduced
Betulaceae Alnus nitida Native
Poaceae Alopecurus aequalis Invasive
Poaceae Alopecurus arundinaceus Invasive
Amaranthaceae Alternanthera caracasana Introduced
Amaranthaceae Alternanthera sessilis Invasive
Brassicaceae Alyssum desertorum Native
Amaranthaceae Amaranthus blitum Introduced
Amaranthaae Amaranthus caudatus Invasive
Amaranthaceae | Amaranthus hypochondriacus Introduced
Amaranthaceae Amaranthus hybridus Invasive
Amaranthaceae Amaranthus viridis Introduced
Amaranthaceae Amaranthus spinosus Invasive
Amaranthaceae Amaranthus graecizans Native
Lythraceae Ammannia auriculata Invasive
Apiaceae Ammi majus Introduced
Fabaceae Amorpha fruticosa Introduced
Primulaceae Anagallis arvensis Native
Boraginaceae Anchusa azurea Native
Boraginaceae Anchusa arvensis Native
Ranunculaceae Anemone coronaria Introduced
Ranunculaceae Anemone obtusiloba Native




