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1 SANJAY GANDHI NATIONAL PARK

1.1 Introduction

1.1.1 Overview of SGNP

Sanjay Gandhi National Park (SGNP), located in Greater Mumbai agglomeration, is
a unique ecological treasure, renowned for its rich biodiversity despite significant
anthropogenic and biotic pressures. Its distinct location has led to a "fenced island"
scenario in its southern block, contributing to its ecological fragility. SGNP stands out
as one of the few national parks situated within a metropolitan region in Asia and
ranks among the most visited parks worldwide.

Serving as the "Green Lungs" of Mumbai, Thane and Palghar, SGNP plays a crucial
role in maintaining environmental balance and supporting life. The Park safeguards
the catchment areas of the Tulsi and Vihar reservoirs, which supply water to the cities.
A major hub for nature and eco-tourism, it includes Krishnagiri Upvan, a popular
tourist attraction in Borivali. The park's forests are predominantly dense and moist
deciduous, providing a thriving habitat for diverse wildlife, including a remarkably high
density of leopardsdt he r egi on 6 sspeciesl SGNB liegresents unique and
fragile ecosystem and it belongs to Malabar Coast of Western Ghats biogeographic
zone. No other National Park exists within this bio-geographic zone except SGNP,

hence, SGNP is unique.

1.1.2 Historical background and establishment

The Sanjay Gandhi National Park (SGNP) Division spans 106.95 sq. km, extending
across Thane District and Mumbai Suburban District in Maharashtra. The Vasai Creek
bisects the division into the north block (Nagla Block) and the south block (Main
Block). Administratively, the division falls under the jurisdiction of the Additional
Principal Chief Conservator of Forests (Wildlife) West Mumbai and is managed by the
Chief Conservator of Forests & Director, SGNP. The SGNP division is headed by the
Conservator of Forests and Director. There are two Deputy Directors under the
Conservator of Forests and Director: Deputy Director (North) in Yeur and Deputy
Director (South) in Borivali, who oversee their respective areas.

The division has been formed through the amalgamation of forests under various
ownerships, comprising Reserved Forests (RF), Protected Forests (PF), and
Unclassified Forests (UCF). The Reserved Forests can be broadly classified into two
categories. The first category includes the old Reserved Forests of Thane, municipal
forests within the catchment areas of Tulsi and Vihar Lakes, and private lands
acquired under the Land Acquisition Act of 1894. The second category consists of
private forests acquired under the Maharashtra Private Forests Acquisition Act of
1975.

SGNP was officially declared a National Park through Maharashtra Government
Resolution No. WLP/1094/OR 177/F-1 dated 16.01.1996 covering 86.96 sq. km.
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Table 1.1 Table showing major events of SGNP
Sr. No. Year Events
The declaration of Krishnagiri National Park under the Mumbai National
1 1950 Park Act, 1950, involved the transfer of this area to the Department of Parks
and Gardens, which encompassed an expanse of 19.20 sq are kilometers.
The jurisdiction of the Krishnagiri National Park was transferred to the

2 1960 Forest Department.
A high-l ev el commi ttee, l ed by theAC
3 1968 State, reco_mmended thg establishment of Borivali National Park,
encompassing an approximate area of 68.27 square kilometers.
Forest exploitation came to a halt, and a forest sub- division was
4 1969 established with the responsibility of supervising the wildlife
management of this park.
5 1972 | The sub-division was elevated to the status of a Forest Division.
The state government declared its intention to establish a National
6 1976 Park spanni.ng an area of 68.9_77_square kilometers in the Mumbai
Suburban District and Thane District.
The management of the National Park was handed over to the Forest
7 1977 Development Corporation of Maharashtra Ltd (FDCM).

The name of Borivali National Park was changed to Sanjay Gandhi
8 1981 National Park.

The state government declared its intention to establish an area of
86.965 square kilometers as SGNP, encompassing the previously

9 1983 :

mentioned area.

The management of the Sanjay Gandhi National Park was returned
10 1988 to the Forest Department.
11 1996 The final notification was issued, officially designating an area of 86. 96

square kilometers as Sanjay Gandhi National Park.
Source: Forest Management Plan, SGNP, 2024-25 to 2033-34

SGNP comprises three territorial ranges such as Yeur Range Tulsi Range Krishnagiri
Upvan Range (smallest and outside the notified SGNP area). These ranges are
further divided into 9 rounds and 25 beats. The division also includes 43 padas (tribal
settlements)d 28 in Mumbai Suburban District and 15 in Thane District.

Table 1.2 Table showing area details of SGNP Division

St Within Sanjay Outside Sanjay Gandhi
NO‘ Range Gandhi National Park Total
' National Park (Ha.) (Ha.) (Ha.)
Total 8696.579 1,998.421 10695.000

Source: Forest Management Plan, SGNP, 2024-25 to 2033-34
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1.1.3 Significance of SGNP

Sanjay Gandhi National Park (SGNP) serves as a vital ecological and cultural asset
within the densely urbanized landscape of Mumbai, Thane and Palghar. It holds
immense biological, archaeological, environmental, recreational, and educational
significance, with its impact extending from local to international levels.

1.1.3.1 Environmental Value

SGNP acts as the "Green Lungs" of Mumbai, Thane and Palghar, mitigating pollution
and regulating temperature. It protects the catchments of Vihar and Tulsi Lakes,
which supply high-quality water to both cities. These lakes, which have never dried
up, provide a crucial water security buffer, especially during delayed monsoons. The
park's dense vegetation absorbs pollutants, significantly improving air quality, and
helps regulate urban temperatures by maintaining an ambient temperature 3-5°C
lower than surrounding areas. Additionally, SGNP plays a key role in carbon
sequestration, aiding climate change mitigation. Four major rivers of Mumbaid Mithi,
Poinsar, Oshiwara, and Dahisard originate from SGNP. (FMP, SGNP, 2024-25 to 2033-34)

1.1.3.2 Biological Value
SGNP's vegetation ranges from littoral forests to subtropical hill forests, supporting

approximately 550 faunal species. The Park is home to a wide variety of endangered
flora and fauna, including leopards, 300 bird species, 43 mammal species, 45 reptile
species, 12 amphibian species, around 150 butterfly species and thousands of
invertebrates. It also houses rare sightings, such as the tail-less whip scorpion and
the orange-breasted green pigeon. Dominant tree species include kadamba, teak,
karanj, acacia, ziziphus, and flame of the forest. Notably, the Karvi plant, which

bl ooms once every seven year s, addgFvr, ®GNR, he par
2024-25 to 2033-34)

1.1.3.3 Archaeological Value
The Park is home to the ancient Kanheri Caves, dating from the 1st century BCE to

the 9th century CE. These 109 rock-cut caves were once part of a Buddhist monastic
settlement along an ancient trade route. The caves include small chambers ("Vihars")
used as monastic dwellings and larger prayer halls ("Chaityas"), showcasing intricate
carvings and historical significance.

1.1.3.4 Cultural Value
Sanjay Gandhi National Park (SGNP) possesses ecological, intrinsic, and spiritual

significance, offering recreational benefits that can generate revenue without

damaging its natural environment, provided its carrying capacity is carefully

managed. People often value the park for its mere existence, appreciating its

continued ecological function even without direct used an idea known as existence

val ue. A key attraction within SGNP itandt he Kal
largest Buddhist cave complexes, reflecting the development of Buddhist architecture

and sects from the 2nd to the 11th century CE. The name "Borivali" stems from

AVi haravali, 0 meaning a row of wviharas, whi |l e
AKrishnagiri, o0 meaning dark hill s. The cave c
viharas carved into terraces along a seasonal stream, showcasing a blend of

Hinayana and Mahayana art and architecture.
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1.1.3.5 Recreational and Educational Value
Sanjay Gandhi National Park (SGNP) stands out as a green sanctuary surrounded by

densely populated urban areas. Attracting nearly two million visitors annually, the
park offers a unique chance to experience its rich natural and cultural heritage. The
Park offers unique opportunities for recreation and education, with its Nature
Interpretation Centre (NIC) serving as a hub for biodiversity awareness. Regularly
conducted nature trailsd such as the Shilonda, Kanheri, and Bamboo Hut trailsd
provide visitors with immersive experienc es o f the parkos f1
along these trails attract naturalists and researchers eager to explore its diverse
ecosystems. The park's seasonal transformations further enhance its scenic beauty,
making it a dynamic destination for eco-tourism. These visits help people understand
the vital importance of biodiversity and the need to conserve it. The park's nature
trails serve as powerful tools for educating the public, highlighting the essential role
forests play in supporting life and ensuring human survival.

1.1.3.6 Anticipated Threats to Values

1 Deforestation and Fragmentation: Human activities have fragmented SGNP
forests, mainly due to encroachments and infrastructure like roads and
buildings. This reduces habitat size, isolates wildlife populations, and alters
microclimates. The loss of natural corridors restricts species movement,
limiting genetic exchange and increasing the risk of inbreeding and local
extinctions.

1 Edge effect: The forest edge undergoes physical and biological changes,

known as the edge effect. These include stronger winds, more light and
temperature fluctuations, and drier conditions. Biologically, there's an increase
in invasive species, generalist wildlife, predation, parasitism, and shifts in
processes like nutrient cycling. The impact varies by forest type, species, and
time.

1 Hydrology: Urbanization in the forest-urban interface alters water flow by
increasing impervious surfaces like roads and rooftops, which reduce
infiltration and increase runoff and flooding. It also involves draining wetlands,
channelizing streams, and introducing more sediments, nutrients, and
pollutants into water bodies. Construction and erosion further degrade stream
beds and banks. Development often occurs in stream headwatersd critical
habitats for sensitive, endemic speciesd disrupting them through vegetation
loss, higher temperatures, and poorer water quality.

1 Nutrient cycling: Urban areas are a mix of population densities, buildings, and
surface types, with native forests often embedded within them. Even without
direct disturbance, nearby urbanization can impact forest ecosystems over
time. More research is needed to understand how much urbanization triggers
changes in species, structure, and ecological processes, and how long these
effects take to appear.

1 Biodiversity: Urbanization reduces native species and increases non-native
ones by altering habitats and making it hard for some species to adapt. Human
activity drives these changes, especially with higher population density,
disrupting ecosystems and raising the risk of zoonotic diseases that threaten
both people and biodiversity.
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1 Atmospheric effect: Key air pollutants affecting forests include nitrogen oxides,
sulfur oxides, and ground-level ozone. Though naturally occurring, human
activities raise their levels, which can harm plant tissues, disrupt ecosystems,
and increase forest vulnerability to other stresses.

1 Forest Health: A healthy ecosystem is stable, resilient, and self-sustaining.
Urbanization disrupts this balance through fragmentation, pollution, and
species | oss, |l eading to oO6distress syndrom
composition, often becoming mixes of native and non-native species, with
altered ecosystem services.

¢ Natural disasters and disturbances: Urbanization, like natural disturbances,
alters ecosystem structure and compositiond but with longer-lasting effects. It
reduces native habitats and increases human-made features, leading to less
diverse landscapes. (FMP, SGNP, 2024-25 to 2033-34)

1.2 Biodiversity and Ecology

1.2.1 Flora

The Sanjay Gandhi National Park (SGNP) hosts an exceptionally diverse range of
flora, including rare, endemic, and ecologically significant species. One such species
is Saraca asoca (Sita Ashok), which is both rare and endemic to the region. It is
prominently found in a 75-hectare patch near the Kanheri Caves, popularly known as
'Ashok Van.' This tree blooms between March and May, and its pods serve as an
important food source for herbivores like monkeys and langurs. Another noteworthy
species is Garcinia indica (Kokam), an evergreen tree that thrives at higher elevations
near Yeur and above the Kanheri Caves. Its fruits are consumed by wildlife and
possess medicinal properties, particularly for treating digestive ailments. Additionally,
two species of white orchids from the genera Platanthera and Habernaria are found
at the parkés highest elevations and bl oom in

SGNP's forests are primarily classified under the Champion & Seth system into four
distinct types- Moist Teak-Bearing Forests (3B/C1), Southern Moist Mixed Deciduous
Forests (3B/C2), Mangrove Scrubs (4B/TS1), and Western Sub-Tropical Hill Forests
(BA/C2). The Moist Teak-Bearing Forests occupy about3i5 % of t he par kobés al
are concentrated in the Yeur and Ghodbander regions. These forests thrive in
favorable soil conditions and exhibit a forest density ranging from 0.4 to 0.7. Dominant
tree species include Tectona grandis (Teak), along with Garuga pinnata (Kakad),
Mangifera indica (Amba), Schleichera oleosa (Koshimb), and Syzygium cumini
(Jambul). Understory vegetation includes shrubs like Carissa carandas (Karvand) and
Adhatoda vasica (Adulsa), climbers such as Abrus precatorius (Gunj), and bamboo
species like Dendrocalamus strictus (Manvel) and Bambusa arundinacea (Katang). A
variety of grasses, including Cynodon dactylon (Harali) and Desmotachya bipinnata
(Darbha), are also present.

The most widespread forest type in SGNP is the Southern Moist Mixed Deciduous
Forest (3B/C2), characterized by tree density ranging from 0.4 to 0.7. These forests
feature deep, loamy, humus-rich soil and are rich in both deciduous and semi-
evergreen species. While teak occurs sparingly, dominant vegetation includes
Mangifera indica (Mango), Ixora brachiata (Lokhandi), Schleichera oleosa (Koshimb),
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and Saraca asoca (Ashok), especially along stream courses in areas like Kanheri,
Chene, and Krishnagiri Upvan. The tree composition also includes species from
genera such as Albizzia, Terminalia, Holarrhena, Firmiana, Dalbergia, Ficus,
Madhuca, Caraya, and Butea. Bamboo species such as Dendrocalamus strictus and
Bambusa arundinacea are common in dense clusters.

The Mangrove Scrubs (4B/TS1) are mainly located along the Bassein Creek, which
traverses the SGNP and spans 41 kilometers in length. Although mangroves once
thrived extensively, today only about 23% of the creek aread approximately 2000
hectaresd is covered by mangroves, with SGNP encompassing just 40 hectares. The
dominant mangrove species is Avicennia marina, while species like Bruguiera
gymnorhiza and Lumnitzera racemosa have nearly vanished. Other mangrove
species such as Sonneratia alba and Rhizophora apiculata are also absent. The creek
ecosystem supports marine algae such as Enteromorpha clathrata and Cladoglozza
epureurii, which contribute to its ecological diversity.

The Western Sub-Tropical Hill Forests (8A/C2) are found in small patches at higher
elevations, particularly on low-lying hills around Kanheri and Yeur. These forests
have a tree density of about 0.6 and are classified as semi-evergreen. Bamboo is
notably absent from this forest type. Key tree species include Mangifera indica
(Mango), Garcinia indica (Kokam), Syzygium cumini (Jambul), Calophyllum
inophyllum (Undi), Ixora brachiata (Lokhandi), Murraya paniculata (Pandari), and
Pongamia pinnata (Karanj). Other notable species observed across SGNP include
Tectona grandis, Terminalia tomentosa, Acacia catechu, Adina cordifolia, Mitragyna
parviflora, Pterocarpus marsupium, Holarrhena antidysenterica, Butea monosperma,
and Diospyros melanoxylon. (FMP, SGNP, 2024-25 to 2033-34)

1.2.2 Fauna

Despite its close proximity to a bustling metropolis of over 20 million people, Sanjay
Gandhi National Park (SGNP) boasts remarkable biodiversity. The Park is particularly
well-known for its population of leopards, which draws considerable attention. It also
shelters striking insect species like the atlas and moon moths, known for their large
size and vivid appearance. The forest floor is alive with giant tarantulas, and several
species of trapdoor spiders construct burrows with cork-like lids made of soil, plant
material, and silk. In the trees, pagoda ants and weaver ants hunt for invertebrate
prey, while harvester ants search the ground for seeds. Termites also play an
essenti al role in the parkodés rich and di

Fauna under the heads of mammals are categorised into 7 orders, 17 families and 43
species. Likewise, reptiles are categorised into 3 orders, 14 families and 38 species.
Amphibians are categorised into 1 order, 4 families and 9 species and birds are

categorized into 18 orders, 46 families and 250 species. (FMP, SGNP, 2024-25 to 2033-
34)

The Sanjay Gandhi National Park (SGNP) has historically been home to a diverse
range of wildlife. However, the rich faunal diversity had suffered considerable
depletion due to extensive encroachments. Over the past 40 years, concerted
conservation efforts and the removal of some encroachments have led to a
resurgence in wildlife populations, as reflected in recent surveys. The vertebrate
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fauna of SGNP includes 43 species of mammals, 250 species of birdsd including both
migratory and resident speciesd 45 species of reptiles, and 12 species of amphibians.

SGNP harbours an incredible diversity of invertebrates, including various species of
grasshoppers, spiders, bugs, mosquitoes, beetles, termites, mantises, bees, hornets,
wasps, cockroaches, cicadas, aphids, moths, butterflies, dragonflies, and
damselflies. The Park supports nearly 150 butterfly species, with the optimal
observation period spanning from September to January. Of particular note, the Atlas
moth, one of the largest moth species, was observed in the park in September 1999,
marking a significant discovery. (FMP, SGNP, 2024-25 to 2033-34)

1.2.2.1 Mammals
The Park provides a habitat for a wide range of herbivores, carnivores, and

omnivores. The 43 mammal species found in the park belong to 8 natural orders and
17 families, with 8 species categorized as "Endangered" under Schedule | and Part
Il of Schedule Il of the Wildlife (Protection) Act, 1972 namely Leopard (Leoparda
pardus), Rusty-Spotted Cat (Felis rubiginosa), Jungle Cat (Felis chaus), Small Indian
Civet (Viverricula indica), Asian Palm Civet (Pardoxurus hermaphroditus), Jackal
(Canis aureus), Sambar (Rusa unicolor), Mouse Deer (Tragulus meminna)

Sanjay Gandhi National Park (SGNP) hosts several carnivorous species from four
families under the order Carnivora.

Carnivovers such as Leopard (Leoparda pardus) and Jungle cats, Rusty spotted cat
(Prionailurus ru biginosus) under the family of Felidae, Jackal (Canis aureus) under
the family of Canidae, Small Indian civet (Viverricula indica), Indian Grey mongoose
(Hepestes edwardsi) under the family of Viverridae and Striped Hyena (Hyaena
hyaena) under the family of Hyaenidae are observed within SGNP.

Large herbivores in SGNP include spotted deer, sambar, mouse deer, and wild boars.
Spotted deer are commonly found near Tulsi and Vihar Lakes and in the KUB tourism
zone. Sambars are widespread in Shilonda, Yeur, and Chene forests. Mouse deer
are concentrated around Tulsi and Vihar Lakes and the Kanheri Caves, while wild
boars are frequent in Shilonda and near the lakes. Within the SGNP region, the large
herbivores are classified into three families under the Artiodactyla order.

Wild boar (Sus scrofa) under the family of Suidae, mouse deer (Tragulus meminna)
under the family of Tragulidae and spotted deer (Axix axis), sambar (Ceruus unicolor)
and barking deer (Muntiacus muntjac) under the family of Cervidae.

Small herbivores in SGNP remain under-studied. However, the black-naped hare is
commonly found in valleys, while the porcupine is frequently sighted in the Kanheri
Caves region. Four horned Antelope is very commonly observed in the park area.
Blacknaped Hare, Wild Cat (Felis chaus), Jackal (Canis aureus) and Porcupine
(Hystrix indica) is also observed. (FMP, SGNP, 2024-25 to 2033-34)
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1.2.2.2 Primates & Bats
Three primate species inhabit the park: the bonnet macaque, rhesus macaque, and

Gray langur coexist. Among them, the Bonnet macaque exhibits a common presence
across various parts of the area, contributing to the diverse primate population in this
habitat. Region supports seven species of bats. (FMP, SGNP, 2024-25 to 2033-34)

1.2.2.3 Avifauna

The avifauna of SGNP is among its most striking wildlife features, with approximately
234 species recorded, spanning 18 different orders and 47 families. The period
between December and February offers the best opportunities for birdwatching.
SGNP is home to five endangered bird species: peafowl (Pavo cristatus), osprey
(Pandion haliaetus), and large falcons (Falco peregrinus, Falco biarmicus, and Falco
chicquera). Peacock (Pavo cristatus), Lesser Grebe, Purple Heron (Ardea purpurea),
Smaller Egret, Lesser Whistling Teal, Pariah Kite, Bulbul are observed in the park.

Ti c k el lepeckeF, manwspecies of Sunbirds, White-bellied Sea Eagle, Paradise

Flycatcher, Trogon, many species of Kingfishers, Woodpeckers, Brown-headed

Barbet, Parakeets, Racket-t ai | ed Dr ongo, Tickell 6s Bl ue FIl yc«
Thrush, Puff-throated babbler are found within the park.

Common waterbirds in the park include cormorants, migratory ducks such as the
common teal, garganey, and red-headed pochard, as well as two species of jacanasd
the pheasant-tailed jacana and the bronze-winged jacana. The mangrove swamps
attract plovers, sandpipers, gulls, and terns. Nocturnal birds recorded in the park
include the barn owl, great horned owl, barred jungle owlet, and spotted owlet.
Parakeet species such as the rose-ringed parakeet and blossom-headed parakeet
are common breeders within SGNP. Additionally, the park provides habitat for white-
breasted and common kingfishers, as well as several woodpecker species, including
the rare heart-spotted woodpecker. Blue Mormon, Blue Oak leaf, Jezebels and Large
Yellow and White Orange tips, Monarchs, Egg fly, Sailors are some butterflies that
are found here. (FMP, SGNP, 2024-25 to 2033-34)

1.2.2.4 Reptiles
SGNP is home to 38 reptile species across three orders and 14 families, with seven

species listed as "Endangered" under Schedule | and Part Il of Schedule Il of the
Wildlife (Protection) Act, 1972. Three tortoise species occur within the park, along
with 11 species of lizards, including the chameleon and monitor lizard. The Park also
harbors 23 snake species, seven of which are endangered. Indian Cobra and Viper
are observed in the park. Crocodiles in Tulsi Lake, Pythons, Russell's viper, Bamboo-
pit Viper and the extremely rare Ceylonese Cat Snake are found within the park.
Anthropods like Giant wood spiders, Signature spiders, Black wood spider are found
in the park.

List of endangered reptiles in SGNP includes Indian Marsh Crocodile (Crocodilus
palustris), Indian Rock Python (Python molurus), Dhaman or Rat snake (Ptyas
mucosa), Indian Cobra (Naja naja), Russel's Viper (Daboia russelii), Checkered

keelback (Faw/ea piscator), Bengal monitor (Varanus bengalensis). (FMP, SGNP, 2024-
25 to 2033-34)
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1.2.2.5 Amphibians
Within the Kanheri Caves, which are characterized by perennial pools of water, a

diverse array of frogs and toads thrives. Commonly observed species in this habitat
include the Indian tree frog (Polypedates maculatus), Indian bullfrog (Hoplobatrachus
tigerinus), Asian common toad (Duttaphrynus melanostictus), and the relatively less
common Mountain dot frog (Ramanella montana). In the Tulsi Tunnel, sightings of
Fungoid frogs (Hylarana malabarica) have been reported. The cisterns surrounding
the Kanheri Caves also serve as important microhabitats, supporting unique species

such as the Indian Five-fingered Frog (Euphlyctis hexadactylus). (FMP, SGNP, 2024-25
to 2033-34)

1.2.2.6 Fish
SGNPOGs water bodi es, including Bassein Creek

species. The monsoon season witnesses an influx of marine fish as deep-sea fishing
is temporarily suspended, leading to their migration toward the shore. In total, 25
marine fish species and 18 freshwater fish species have been documented within the
park.

Table 1.3: Population Estimation of Major Wild Animals
Mon-key Wild

Pan- Sam- Barking Mungoo Jungle Pea-

e ther bar e Deer e Boar se Hen cock RS
Langoor

1994 41 35 119 23 - 24 - - - -
1995 39 33 139 21 - 22 - - - -
1996 39 29 131 41 - 43 - - - -
1997 36 51 142 41 - 114 - - - -
1998 40 24 232 24 - 61 - - - -
1999 41 256 9 5 - 22 - - - -
2000 38 92 55 15 295 13 19 25 7 47
2001 42 29 126 8 185 30 7 51 24 30
2002 42 23 162 28 441 28 18 48 129 18
2003 38 79 167 25 589 19 36 150 133 27
2004 33 23 273 11 819 26 26 94 72 25
2005 25 29 272 16 745 12 23 87 88 13
2006 23 23 310 18 597 29 9 29 20 25
2007 20 32 347 14 743 22 9 27 20 17
2008 24 24 353 9 660 24 8 39 25 8
2009 23 27 390 11 715 26 14 59 28 21
2010 Census was not carried out

2011 21 37 494 12 835 24 19 106 35 07

Source: Forest Management Plan, SGNP, 2013-14 to 2022-23

1.3 Governance and Conservation Efforts

In the past, wildlife conservation was not given due importance, leading to
indiscriminate hunting and a significant decline in large wild animal populations. It
was believed that tigers had become extinct in SGNP by the late 1930s, however, in
2004, the discovery of tiger pug marks and scats in the Nagla Block reignited interest
in the parkds wildlife, drawing attention fror
the marsh crocodile was once common in and around the area, with Tulsi and Vihar
Lakes serving as breeding sites. However, since 1950, their population has declined
significantly. While the old Reserved Forests in this division were historically
managed under scientific forestry principles, wildlife conservation was only
incorporated into management planning in the later years. Over the past four
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decades, there has been a positive shift towards prioritizing wildlife conservation,

mar king a significant step forward in the

1.3.1 Past Conservation initiatives

1.3.1.1 Encroachments
Since the SGNP Division lies within the districts of Mumbai, Palghar and Thane, it is

under constant threat from human-induced pressures. The most harmful among these
are encroachments for housing and agriculture, particularly in lands acquired under
the Maharashtra Private Forest (Acquisition) Act of 1975 and similar laws. Many
people living near the park increasingly encroaches on open and unprotected areas
within SGNP to build unauthorized dwellings. This intrusion began in the early 1970s
and gradually intensified, with three major phases: the first from the 1970s to 1985,
the second from 1985 to 1994, and the most severe starting in November 1994. By
that time, around 200 hectares of Reserved Forest land had been taken over by
approximately 61,000 families, causing extensive environmental degradation through
deforestation, land clearing, and fires.

In response, the Bombay Environmental Action Group filed Writ Petition No. 305/1995
in the Bombay High Court, urging the State Government to take action to protect the

par kds biodiversity. On 7t h May 1997, t he

the immediate removal of all encroachments from SGNP. It also ruled that eligible
encroachers must be relocated outside the park within 18 months under the

government 6s rehabilitation policy, after whi

Those not qualifying for rehabilitation faced immediate demolition. Several additional
court orders followed to ensure effective implementation of the judgment.

Present Status of encroachments includes: In 1997, approximately 61,000
encroachments were recorded on forest land within the SGNP Division, with about
33,000 families identified as eligible for rehabilitation, having settled there on or
before January 1, 1995. However, only 25,972 individuals submitted the required
documentation to prove eligibility. Among them, 12,849 paid the court-mandated
contribution of 7,000 between 1999 and

were confirmed eligible for relocation. Initially, these families were to be resettled in
Shirdon, Kalyan, but the plan was met with resistance due to concerns over job loss
and disruption to children's education. As a result, the government chose to relocate
the families within Mumbai, at Chandivali, Powai, under a slum rehabilitation scheme.
The Slum Rehabilitation Authority (SRA) appointed M/s Sumer Corporation for Phase-
| construction, and 11,359 families were successfully relocated beginning in 2007. As
of March 2023, 299 families still await resettlement due to a shortage of housing units.

ForPhase-l | , the High Court extended the deadline

until 2008, during which 16,651 payments were made. Of these, 13,486 were deemed
eligible. M/s DB Realty was appointed for Phase-Il construction at Chandivali, but
work was halted in 2015 after aviation authorities objected to building height
violations in the airport funnel zone, leading to the suspension of further relocation
efforts. To address this setback, a High-Power Committee was established in 2018 to
explore alternative rehabilitation solutions. It proposed using 90 acres of land in
Marol-Maroshi, with 43 acres allocated for tribal rehabilitation and 47 acres for eligible
encroachers. MHADA was given the responsibility for development using
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Transferable Development Rights (TDR), but despite six tender calls, no bids were
received. Later, in a meeting on September 30, 2021, chaired by the Chief Minister,
a new committee was formed to identify alternate land parcels for rehabilitation. Most
recently, on August 11, 2023, a high-level Legislative Committee chaired by the

hondobl e For waseéstablished tsacaelerate the rehabilitation process. (FvP,
SGNP, 2024-25 to 2033-34)

1.3.1.2 Protection from Fire
Forest fires are a serious threat in the area, with most incidents occurring between

March and May, largely due to human activity. To reduce fire risks, preventive steps
are taken, including the creation of fire lines by February 15 each year. An annual
fire protection strategy is prepared, and dedicated fire-fighting teams are deployed
from December through June. Fire watchers are tasked with patrolling the area,
identifying, and suppressing fires.

Key causes of forest fires include:

a) Tribal communities burning waste to clear small patches of agricultural land.

b) Unauthorized access to the park leading to accidental fires.

c) lllegal activities like bootlegging and unlicensed liquor production near water
sources.

Each year, a fire management plan is developed and carried out based on the funds
available. During fire season, fire lines are systematically cut, burned, and maintained

as part of preventive action. (FMP, SGNP, 2024-25 to 2033-34)

1.3.1.3 Waste Management

To combat the growing issue of plastic pollution, the Afroz Shah Foundation launched
a citizen science initiative in 201971 20. Initially limited in scope, the project gradually
expanded to cover all tribal settlements within SGNP. Its primary aim is to raise
awareness among residents about minimizing plastic use, promoting source-level
segregation, and ensuring organized collection. Volunteers routinely gather plastic
waste from specified areas, including tourist spots, while maintaining detailed records
of their efforts. The initiative has significantly curbed plastic pollution in the park,
supported by SGNP authorities' measures to control plastic entry at the main gate.

1.4 Conservation challenges to SGNP

The Sanjay Gandhi National Park (SGNP) faces several conservation challenges that
led to the constitution of an Eco-Sensitive Zone (ESZ) around it. Some of the key
challenges include:

1 Unregulated Urbanization & Encroachments: Unregulated urbanization and
encroachments around SGNP fragment habitats, reduce biodiversity, and
increase human-wildlife conflict. Expanding settlements and infrastructure
degrade ecosystems, disrupt wildlife, and strain vital services like water
recharge and air purification. Weak enforcement and legal hurdles further
hamper conservation efforts.

 Human-Wildlife Conflict: Human-wildlife conflict in SGNP arises as urban
areas encroach on forest edges, leading to frequent leopard sightings in
nearby settlements. Habitat loss and poor waste management attract prey
animals, drawing predators closer to people. This creates safety risks and
threatens wildlife, requiring effective mitigation and community awareness.
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1

Polluting & Waste Dumping: Pollution and waste dumping in SGNP, mainly
from nearby settlements and urban areas, degrade soil and water quality, harm
wildlife, and disrupt ecosystems. Poor waste management and rising air and
noi se pollution further threaten the
Prohibited Activities & Deforestation: Prohibited activities like illegal tree
cutting, grazing, hunting, and land clearing pose serious threats to SGNP,
leading to deforestation and habitat loss. These actions degrade biodiversity,
disturb wildlife, and weaken the forest's ability to provide vital ecological
services. Despite protections, limited monitoring and enforcement make
controlling such activities difficult.

1.5 Forest Management Plan

The Sanjay Gandhi National Park (SGNP) is being managed under a structured
conservation strategy, with the latest Wildlife Management Plan implementing a
zonation approach to enhance ecological protection and sustainable use. The Park is
being divided into four management zonesd Core Zone, Eco-Tourism Zone, Eco-
Restoration Zone, and Administrative Zoned each with tailored conservation and
management strategies.

a.

Sr.no

G

The Core Zone (6,801.229 hectares) This zone forms the core of Sanjay
Gandhi National Park, covering the catchment areas of Tulsi and Vihar lakes
along with several rivers and streams. It is home to vital species and includes
a mangrove ecosystem near Bassein Creek. Predominantly made up of
untouched Reserved Forests, the core zone is rich in biodiversity. These areas
are strictly protected, with limited human activity, to ensure the preservation of
wildlife.

Table 1.4: Details of areas included in Core Zone

Range Reserved Protected Unclassed Total (Ha)
9 Forest Forest Forest

Tulsi 1577.324 0.00 793.023 2370.347
Yeur 3500.865 0.00 930.017 4430.882
Total 5078.189 0.00 1723.04 6801.229

Source: Forest Management Plan, SGNP, 2024-25 to 2033-34

Activities like Habitat improvement works, watershed development works,
effective forest protection measures, wildlife monitoring and research and
selected ecological study tours are proposed in the core zone.

The Eco-Tourism Zone (1026.347 hectares): This zone includes regions with
high potential for ecotourism and lies adjacent to the core zone, where natural
preservation coexists with sustainable human activities like ecotourism,
recreation, and initiatives supporting health and well-being. It also houses the
parkds administrative bl ock.

Activities like Habitat improvement works, watershed development works,
effective forest protection measures, wildlife monitoring and research,
ecotourism and recreation activities, mini-zoo and conservation breeding
activities, encroachment removal and rehabilitation and activities related to
promoting human health and wellbeing are proposed in the ecotourism zone.
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Sr.no

C.

Sr.no

Table 1.5: Details of area inclued in Ecotourism Zone

nnge  fashied  plotccied  Undassed g (g
KUB 7.249 5.598 575.700 588.547
Tulsi 106.000 0.00 100.500 206.500
Yeur 131.000 0.00 100.300 231.300
Total 244.249 5.598 776.500 1026.347

Source: Forest Management Plan, SGNP, 2024-25 to 2033-34

The Eco-Restoration Zone (2,867.464 hectares) This zone covers areas
affected by human activity or under restoration, including forest edges near
settlements, cleared encroachments, Adivasi villages, old quarries, degraded
forests, and disputed lands. Its main goal is to restore damaged ecosystems.

Table 1.6: Details of area included in Eco-restoration Zone
Reserved Protected Acquired Unclassed

Range Eorest Forest Private Eorest Total (Ha)
Forest _—

KUB 0.000 0.000 647.416 647.340 1294.756

Tulsi 310.987 0.000 0.000 0.000 310.987

Yeur 368.404 8.519 884.798 0.000 1261.721

Total 679.391 8.519 1532.214 647.340 2867.464

Source: Forest Management Plan, SGNP, 2024-25 to 2033-34

Activities like Habitat restoration works, watershed development works,
effective forest protection measures, wildlife monitoring and research,
ecotourism and recreation activities, encroachment removal and rehabilitation
and activities related to promoting human health and wellbeing are proposed
in the eco restoration zone.

Furthermore, micro-watersheds are being delineated and prioritized for soil and
moisture conservation interventionsto sust ain the parkoés ecol ogi «

forest

department is implementing measures to enhance patrolling, fire prevention,

and habitat protection, ensuring the long-t er m conser vation of
and landscape integrity. (FMP, SGNP, 2024-25 to 2033-34)

1.6 Theme Plans

To ensure the sustain ability of this ecosystem, the following key themes have been
recognized in the Forest Management Plan 2024-25 to 2033-34.

1

G

Forest Protection: Forest protection focuses on enhancing ecosystem health
by improving species composition, age balance, and structural vitality. This
involves updating and aligning land records, timely demarcation of forest
boundaries, and strict control of encroachments. Key measures include
reducing forest fires, managing pests and diseases, regulating grazing to
match the land's carrying capacity, and minimizing human interference like
illegal logging, hunting, and overgrazing through strong enforcement and
public awareness.
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1 Wildlife Management: Wildlife management aims to prevent species loss by
balancing the needs of wildlife and human communities based on ecological
principles. It requires a deep understanding of population dynamics, food
chains, and interspecies interactions that naturally regulate animal numbers.
Effective management relies on maintaining wildlife populations within
ecological carrying capacityd the limit a habitat can support sustainablyd and
also considers social carrying capacity, which reflects the level of wildlife
presence acceptable to local communities. Integrating both ecological and
social factors ensures sustainable, balanced coexistence that meets
environmental, economic, and social goals.

1 Watershed Management: In forested areas, watershed development aims to
slow and control surface runoff by guiding water flow downward through site-
specific interventions using local materials. These efforts follow the "ridge-to-
valley" principle, starting from the upper catchment to prevent erosion and
reduce siltation in lower water harvesting structures. Beginning work at the
valley without treating the ridge leads to rapid sediment buildup. A stepwise
approachd starting at the ridge, then addressing smaller and larger drainsd
helps effectively manage runoff and improves watershed sustainability.

Mini-zoo and Conservation breeding: Wildlife conservation and education are closely
linked, with zoos playing a vital role in both. Their main goals include conserving
endangered species through captive breeding programs that help replenish wild
populations, educating the public by showcasing animal diversity to inspire
awareness and appreciation, and conducting scientific research to better understand
animal behavior, health, and reproduction. This research supports improved care in

captivity and informs broader wildlife conservation efforts in natural habitats. (FMP,
SGNP, 2024-25 to 2033-34)

1.7 Vision and Objectives of the Proposed Management
1.7.1 Vision

Wildlife conservation involves committed endeavours to protect both wildlife and their
habitats, ensuring the welfare of species or populations within natural ecosystems.
Within the realm of Sanjay Gandhi National Park, the primary objective of wildlife
management is to cultivate a balanced coexistence between wildlife and human
communities. The following part outlines the essential components needed to bring
this vision into reality.

Ecological Security

Priority to Conservation

Primacy for water and sustenance

In situ conservation

Peopleds support for wildlife
Human-wildlife conflict

=A =4 =4 4 -4 4

1.7.2 Objectives

Wildlife management involves the safeguarding of wild species and their habitats to
establish sustainable relationships between wildlife and various human interests. The
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objectives of management in Sanjay Gandhi National Park (SGNP) are outlined

below:

T

Safeguarding and preserving the unique ecosystems and biodiversity of the
park.

Implementing in-situ and ex-situ conservation measures for endangered
wildlife species.

Offering nature education to enhance public understanding and appreciation
of the distinctive wildlife ecosystem.

Encouraging active participation from the public for wildlife conservation within
the landscape.

Effectively managing human-wildlife conflict to promote mutual benefits and
coexistence.

Providing opportunities for focused and systematic research to enhance
wildlife management effectiveness.

But, to achieve its objective SGNP is facing few problems which are listed below:

T

Habitat degradation: Human activities threaten wildlife in multiple ways,
including habitat destruction, the introduction of invasive species, and disease
spread. Ecosystems often face several of these pressures at once,
compounding stress on already fragile environments. In Sanjay Gandhi
National Park, encroachments are a major concern, as they reduce habitat
space and resources, making wildlife more vulnerable and increasing the
chances of human-animal conflicts.

Developmental activities: Urbanization increases the demand for connectivity,
water, electricity, and other infrastructure, which impacts natural areas like
Sanjay Gandhi National Park. High-tension power lines have led to the spread
of invasive weeds and climbers in nearby forests, while surrounding roads
contribute to road Kkills and introduce light and noise pollution. These
disruptions, along with edge effects, negatively affect key ecosystem functions
such as pollination and natural plant regeneration.

Pollution: The wurban population near Sanjay Gandhi National Park
continuously contributes to pollution through sewage, plastic waste, vehicle
and industrial emissions, and noise. These pollutants harm wildlife and
ecosystems by spreading pathogens like bacteria and viruses, and by
introducing toxic chemicals into the food chain. Over time, such contaminants
can disrupt hormonal systems in both vertebrates and invertebrates,
threatening species survival and potentially leading to their disappearance
from the ecosystem.

Invasive species: Invasive species can severely affect ecosystems by
threatening native plants and animals, reducing biodiversity, competing for
limited resources, and altering natural habitats. These changes not only disrupt
ecological balance but also lead to significant economic losses. Sanjay Gandhi
National Park exemplifies how such invasions can damage both the
environment and the sustainable use of its natural resources.

Climate change: Most plants and animals depend on specific climate conditions, such
as temperature and rainfall, to survive. Climate change disrupts these conditions,
affecting entire ecosystems by altering species composition and life cycles. Wildlife

G
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may be forced to shift their behavior and habitats in search of suitable conditions,
often leading to increased human-wildlife conflicts and population declines.
Additionally, climate change can trigger natural disasters, causing severe losses of
life and habitat for both humans and wildlife. (FMP, SGNP, 2024-25 to 2033-34)

1.8 Summary & Conclusion

Sanjay Gandhi National Park (SGNP) holds immense ecological, recreational, and
social significance for Mumbai. With strong public support for conservation, the park
benefits from active community participation in environmental initiatives. It serves as
a crucial source of water for the city and remains one of the few natural recreational
spaces amidst the urban sprawl. Additionally, the park harbours indigenous flora and
fauna of the Western Ghats, contributing to biodiversity conservation. The disciplined
wor kforce further enhances the parkds manageme

However, SGNP faces several internal challenges that hinder its efficient
management. A rigid administrative structure limits the adoption of modern tools and
technologies, and forest management tends to be more administrative than scientific.
The Park also suffers from inadequate staffing, lack of systematic biodiversity studies,
and an insufficient wildlife monitoring system. Frequent transfers of an untrained
workforce further disrupt conservation efforts. Additionally, the absence of proper
demarcation through walls or fences makes the park vulnerable to encroachments,
while the lack of adequate forest fire-fighting tools increases the risk of uncontrolled
wildfires.

Despite these challenges, SGNP has significant opportunities for conservation and
sustainable management. Environmental conservation is a national and international
priority, making it possible to secure funding and institutional support. The
involvement of NGOs, academic institutions, and civil society organizations can
further strengthen conservation efforts. As one of the four leading urban national
parks in the world, SGNP has the potential to gain global recognition for its role in
urban biodiversity conservation, especially given the immense population pressure it
endures.

At the same ti me, sever al external threats <co
ecosystem. Encroachments are a persistent issue, leading to habitat loss and

increasing human-wildlife conflict. Pollution from plastics and other disposables

degrades the environment, while illicit tree felling and seasonal forest fires threaten

t he par kos bi o thg amrilkegal fyshing Rlecamode risks to wildlife
conservation efforts. Additionally, the movement of leopards outside the protected

area due to habitat disturbance has resulted in conflicts, and many leopards have

fallen victim to speeding vehicles.

In conclusion, while SGNP faces multiple challenges, it has the potential for long-
term sustainability through strategic conservation efforts and efficient management.
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2 LEGAL FRAMEWORK FOR ECO-SENSITIVE ZONES
2.1 Biodiversity in India

India is one of the world's most renowned 17 megadiverse countries of the world.
India is a land area of 3.28 million hectares that is only 2.4 percent of the total land
area in the world.

The Tropic of Cancer passing through the centre of India, the climate varies from
tropical monsoon in south to temperate in north. But owing to a vast range in altitudes
and topographies and the national borders traversing through mountainous and
coastal territory, a variety of climate contexts are experienced throughout the country.

India exhibits immense diversity, not in terms of its climate but also physio-geography
and ecological regime like mountains, plains, plateaus, coast, islands and deserts
represented in as many as ten unique biogeographic zones.

A broad variety of ecosystems and habitats, including forests, grasslands, wetlands,
deserts, coastal ecosystems and marine ecosystems, as a result of the diverse
edaphic, climatic and topographic variables and centuries of geological stability.
Wetland ecosystems in India are ranging from high altitude cold desert wetlands to
hot and humid wetlands in coastal zones with diverse flora and fauna.

Biodiversity describes the richness and variety of life on earth. The term biodiversity
was coined in 1985. It is important in natural as well as artificial ecosystems. It deals
with n at u weaeiétys the biosphere. It refers to variabilities among plants, animals
and microorganism species. India has immense biodiversity wealth in terms of not
just the number of floral and faunal species but also a diverse range of ecological
landscapes. Four of the 34 global biodiversity hotspots are in India, replete with a
diversity of endemic species.

According to UNDP, India harbours 7-8 per cent of all recorded species, including
nearly 49,000 species of plants and over 1,00,000 species of animals and nearly half
the wo r | adjuéatsc plants. India also has a long coastline of about 7,517 km. Hence
it is fortunate to have a wide variety of fish living in its inland waters. With 2,411
different fish species, the nation is 3™ largest producer of fish in the world. According
to UNESCO World Heritage Convention, Western Ghats Mountain which predates the
Himalayas represents geomorphic features of immense importance with distinctive
biophysical and ecological processes. It extends 1600 km from Mu mb a Noftls to
I n d iSaubhernmost point. Western Ghats showcases best examples of the monsoon
system on the planet, which helps to moderate the tropical climate of the area.

2.2 Eco Sensitive Zones i Genesis and Need

2.2.1 XXl Meeting of Indian Board of Wildlife

During the XXI meeting of the Indian Board for Wildlife held on 21st January 2002, a
OWi Il dlife Conse2W®234 owmasStadaadpetgegyd wher ei n
nlands falling within 10 km of the bound
be notified as eco-fragile zones under Section 3 (v) of the Environment (Protection)
Act and Rule 5 Sub rule (viii) & (x) of the Environment (Protection) Rules.". The

Additional Director General of Forests (WL), vide letter dated 6th February 2002, had
39
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requested all the Chief Wildlife Wardens for listing out such areas within 10 km of the
boundaries of National Parks and Sanctuaries and furnish detailed proposals for their
notification as eco-sensitive areas under the Environment (Protection) Act, 1986. In
response, some of the State Governments had raised concern over applicability of
the 10 km range from the protected area boundary and informed that most of the
human habitation and other areas including important cities in these states would
come under the purview of Eco-Sensitive Zone and will adversely affect the
development.

2.2.2 Decision of National Board for Wildlife

In response to the challenges raised by various states, the National Board for Wildlife
(NBWL) conducted a re-evaluation of the proposal during its second meeting on
March 17, 2005. After careful consideration, it was concluded that the delineation of
eco-sensitive zones should be tailored to the specific characteristics of each site.
Instead of imposing outright prohibitions, the focus would be on regulating certain
activities to ensure environmental protection while accommodating regional
requirements.

This decision was formally conveyed to all state governments through an official letter
dated May 27, 2005. To reinforce compliance with this directive, additional
communications and reminders were subsequently issued to the concerned
authorities.

2.2.3 Honourable Supreme Court's Decision

The Goa Foundation filed a Public Interest Litigation (PIL) through Writ Petition No.
460/ 2004 in the eBaunbdsing coiscarpsrabomt the declaration of
Eco-Sensitive Zones (ESZs). In response, on December 4, 2006, the Supreme Court
issued an order directing the Ministry of Environment, Forests & Climate Change
(MoEFCC) to provide all states and union territories with a final opportunity to submit
their responses to a prior letter dated May 27, 2005. The court instructed state
governments to submit their ESZ proposals to the ministry within four weeks.
Additionally, it mandated that any projects granted environmental clearance within a
10-kilometer radius of protected areas must be referred to the Standing Committee
of the National Board for Wildlife (NBWL) for review.

2.2.4 Need for Eco Sensitive Zone Guidelines

The Hon'ble Supreme Court's directive on Eco-Sensitive Zones (ESZs) and their
establishment around Protected Areas has highlighted a significant gap in the
processd particularly in the absence of clear guidelines. On December 4, 2006, the
Supreme Court mandated that all State and Union Territory Governments in India
forward proposals for the declaration of ESZs surrounding their Protected Areas.
Despite this order, only a few states, namely Haryana, Gujarat, Mizoram, Meghalaya,
Assam, and Goa, have taken the initiative to submit such proposals. Several other
states and Union Territories have not responded with proposals, and this lack of
progress can likely be attributed to the absence of comprehensive and standardized
guidelines for the process.
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In a related legal matter, the Supreme Court issued a judgment on December 31,
2010, regarding a petition concerning the construction of a park near the Okhla Bird
Sanctuary in Uttar Pradesh. In this case, the petitioner (Shri Anand Area & Ant vs.
Union of India) pointed out that the Uttar Pradesh Government had not yet declared
ESZs around its Protected Areas. The Court, upon reviewing the case, acknowledged
that the Government of Uttar Pradesh had not taken action in this regard primarily
due to the lack of specific guidelines from the Government of India on how to establish
and define such zones. This judgment brought to light a fundamental issue: the
absence of a clear framework and direction from the central government made it
difficult for states to proceed with the declaration of ESZs.

Recognizing the need for a structured approach, the Ministry of Environment &
Forests took proactive steps by establishing a committee to develop guidelines for
identifying Ecologically Sensitive Areas (ESAs) across the country. The committee,
chaired by Shri Pronab Sen, was tasked with defining the criteria for determining
which areas should be considered ecologically sensitive. The committee's work was
instrumental in identifying various parameters that could be used for such
declarations, including factors like the richness of flora and fauna, the steepness of
terrain (slope), the rarity and endemism of species present, and the origins of
important rivers or water bodies. These parameters were developed with the intention
of identifying regions that are ecologically significant and in need of protection.

However, while these parameters are useful for identifying broader Ecologically
Sensitive Areas, they do not entirely align with the specific purpose of defining ESZs
around Protected Areas. In the case of ESZs, the primary objective is not simply to
identify areas of ecological richness, but to create a buffer zone around Protected
Areas that serves a functional purpose. These zones are meant to act as "shock
absorbers" or transition areas, helping to reduce human impact and activities that
could negatively affect the integrity of Protected Areas. Rather than solely being
defined by biodiversity richness or environmental factors, ESZs are more about
managing and regulating human activities in the surrounding areas to protect the core
Protected Areas.

For instance, activities such as construction, mining, and other industrial operations
that could degrade the habitat of endangered species or disrupt critical ecological
functions are restricted within ESZs. These zones also provide opportunities for
managing tourism and other recreational activities that may otherwise lead to
ecological damage. As transition zones, ESZs help in maintaining the ecological
balance between human settlements and Protected Areas, ensuring that the
surrounding environment remains conducive to the long-term sustainability of these
areas.

2.2.5 Procedure to be adopted for Eco Sensitive Zones

The primary objective, as outlined earlier, is to regulate certain activities around
National Parks and Wildlife Sanctuaries to reduce the adverse effects of these
activities on the delicate ecosystems surrounding these Protected Areas. The first
step towards achieving this goal is to conduct an inventory of land use patterns and
activities within the vicinity of each Protected Area (including National Parks and
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Sanctuaries), as well as important wildlife corridors. This inventory should document
the various types and numbers of industries operating around these areas.

To carry out this task, it was suggested that the concerned range officers, who are
familiar with the local area, be responsible for compiling information within a 10 km
radius of their designated range. To support this effort, a small committee could be
formed, consisting of the relevant Wildlife Warden, an ecologist, a representative from
the local self-government, and an official from the revenue department of the
concerned area. The committee would have several key responsibilities, including:

1 Determining the extent of Eco-Sensitive Zones (ESZs): The committee would
assess and suggest the appropriate boundaries for the Eco-Sensitive Zones
surrounding the Protected Areas.

1 Identifying the need for a buffer area: The committee would evaluate the
requirement for such zones to act as a buffer or shock absorber, protecting the
integrity of the Protected Area from external pressures.

1 Recommending management methods: The committee would propose the best
practices and strategies for managing the Eco-Sensitive Zones effectively,
ensuring that they fulfill their protective role.

1 Suggesting thematic activities for the master plan: The committee would
outline a broad range of thematic activities to be incorporated into the region's
master plan. These activities would aim to ensure sustainable management of
the area while mitigating negative impacts on the environment.

2.3 Need for legal framework for Eco Sensitive Zonal Master
Plan

A legal framework is essential for an Eco-Sensitive Zone (ESZ) Master Plan to ensure
structured and enforceable conservation measures. It establishes clear guidelines to
prevent harmful activities like deforestation, pollution and encroachment in eco-
sensitive areas. It also helps in providing legal backing for authorities to monitor,
regulate, and penalize violations, ensuring long term compliance. It helps in ensuring
that the ESZ Master Plan complies with national policies, such as the Environment
Protection Act (1986) and Wildlife Protection Act (1972) in India, or equivalent laws
in other countries.

2.4 Legal Provision for Environment and Wildlife

I n dioaiginal Constitution did not contain any provision for the protection of the
natural environment. However, the Fundamental Duties, which were added by the
42nd Amendment to the Constitution, prescribed the protection of the environment
including forests, lakes, rivers and wildlife as a duty of the citizens of the country.
This amendment also added new Directive Principles of State Policy, one of which
was Article 48A, which directed the State to protect and improve the environment and
to safeguard forests and wildlife.

These developments were a result of the United Nations Conference on Human
Environment, held in Stockholm in 1972. First, the Wildlife Protection Act, 1972 was
enacted. Then, the Water (Prevention and Control of Pollution) Act, 1974 was passed,
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followed by the Air (Prevention and Control of Pollution) Act 1981. Then in 1986, the
Environmental Protection Act was passed by the Parliament, in the wake of the
Bhopal Gas Tragedy, which occurred on Dec 2, 1984.

2.4.1 Environmental Protection Act & Rules, 1986

Environment Protection Act, 1986 (EPA) is an Act of the Parliament of India. It was
enacted in May 1986 and came into force on 19 November 1986. It has 26 sections
and 4 chapters. The Act was passed by the Government of India under the Article
253 of the Constitution of India, which empowers to union government to enact laws
to give effect to international agreements signed by the country. The Act is an
i umbr tedidlatiol that has provided a framework for the environmental regulation
regime in India, which covers all major industrial and infrastructure activities and
prohibits and regulates specific activities in coastal areas and eco-sensitive areas.
The Act also provides for coordination of the activities of various central and state
authorities established under other environment-related laws, such as the Water Act
and the Air Act.

The EPA empowers the Centre to i t aail such measures asitdeemsnecessimr yo
the domain of environmental protection.

1 Under the law, it can coordinate and execute nationwide programmes and
plans to further environmental protection.

1 It can mandate environmental quality standards, particularly those concerning
the emission or discharge of environmental pollutants.

9 This law can impose restrictions on the location of industries.

1 The law gives the government the power of entry for examination, testing of
equipment and other purposes and power to analyse the sample of air, water,
soil or any other substance from any place.

1 The EPA explicitly bars the discharge of environmental pollutants in excess of
prescribed regulatory standards.

1 There is also in place a specific provision for handling hazardous substances,
which is prohibited unless in compliance with regulatory requirements.

1 The Act empowers any person, apart from authorised government officers, to
file a complaint in a court regarding any contravention of the provisions of the
Act.

i Section 3 of the Environment (Protection) Act (EPA), 1986 gives power to the
central government, i.e., the Union Ministry of Environment and Forests, to
take all measures that it feels are necessary for protecting and improving the

guality of the environment and to prevent and control environmental pollution.
(EPA,1986)

2.4.2 Wildlife Protection Act, 1972

The Wild Life (Protection) Act, 1972 is an Act of the Parliament of India enacted for
the protection of plants and animal species. Before 1972, India had only five
designated national parks. Among other reforms, the Act established scheduled
protected plant and hunting certain animal species or harvesting these species was
largely outlawed. The Act provides for the protection of wild animals, birds and plants;
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and for matters connected or incidental thereto. It extends to the whole of India. (WPA,
1972)

2.4.2.1 Indian Board of Wildlife
The Indian Board for Wildlife (IBWL) was established in 1952 by the Government of

India to advise the central government on wildlife conservation. The board was formed
in response to a rapid decline in wildlife populations. The Indian Board for Wildlife

was chaired by the Prime Minister. The Indian Board of Wildlife was established to to
suggest measures to the government to develop national parks, sanctuaries, and
geological gardens. It also sought to create awareness for the protection of wildlife
and provide requisite resources for their conservation. During the 1 9 7 Otbes
Government of India appointed a committee for recommending legislative measures
and administrative machinery for ensuring environmental protection. Accordingly, a
comprehensive central legislation was enacted in 1972 called the Wildlife (Protection)
Act for providing special legal protection to our wildlife and to the endangered species
of fauna in particular. The Wildlife (Protection) Act, 1972 was subsequently amended
during 1991 and last during 2002.

2.4.2.2 National Board of Wildlife
The National Board for Wildlife came into existence with the Gazette Notification

dated 22nd September 2003. It replaced the Indian Board of Wildlife. The National
Board for Wildlife has 47 members with the Prime Minister in the Chair. The Minister
in charge of the Ministry of Environment & Forests in the Central Government is the
Vice-Chairperson. The Additional Director General of Forests (WL) & Director,
Wildlife Preservation is the Member-Secretary to the Board. The Board is responsible
for promotion of conservation and development of wildlife and forests.

2.5 National Wildlife Action Plans

The National Wildlife Action Plan (NWAP) is a policy framework formulated by the
Government of India to address the conservation needs of the ¢ o u n t diverées
wildlife. It was first introduced in 1983 and subsequently updated in the later years.
It outlines strategic actions and priorities for the protection and management of
wildlife and their habitats. The plan aligns with | n d i baoader environmental and
biodiversity goals and adheres to international conventions on wildlife conservation.
A road map to conserve the wildlife of the country, in the form of an Action Plan, was
mooted in the XV meeting of the, Indian Board for Wildlife (Now - NBWL) in 1982.
Accordingly, a plan was prepared and launched in 1983. The plan evolved over time
based on the learnings and emerging challenges. Till now, three phases of the
National Wildlife Action Plan (NWAP) have been launched.

2.5.1 2"d National Wildlife Action Plan (2002-2016)

The National Wildlife Action Plan (NWAP) 20021 2016 emphasizes the critical role of
landscapes beyond designated Protected Areas (PAs) in maintaining ecological
connectivity. It recognizes that non-protected ecological corridors serve as essential
linkages that facilitate genetic exchange, species movement, and ecosystem
resilience. The NWAP underscores the necessity of safeguarding these corridors to
prevent habitat fragmentation, which can lead to the progressive decline and eventual
loss of biodiversity.
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To address this concern, the Action Plan highlighted the need for long-term land and
water use policies that integrate conservation imperatives. It stressed that
ecologically fragile habitats require stringent protection measures, while sustainable
resource utilization should be carefully regulated in adjoining landscapes. This
approach aligns with the broader principles of landscape-level conservation and
integrated ecosystem management, which are critical for ensuring the long-term
viability of biodiversity hotspots.

Furthermore, the NWAP mandates that all identified ecological linkages, buffer zones,
and wildlife corridors surrounding Protected Areas be designated as ecologically
fragile areas (EFAs) under the provisions of the Environment (Protection) Act, 1986.
This legal framework provided a robust mechanism for conservation-driven land use
planning, ensuring that developmental activities in these sensitive regions are
subjected to strict environmental regulations. The implementation of this directive
necessitated scientific assessment, spatial mapping, and policy integration to
delineate and effectively manage ecologically sensitive zones. (NWAP, 2002-16)

2.5.2 3'd National Wildlife Action Plan (2017-2031)

The Second National Wildlife Action Plan (NWAP) (2002-16) marked a significant
phase in | n d i cariservation efforts. At the beginning of this plan, there were
approximately 400 Protected Areas (PAs) covering around 1.56 lakh km2. Presently,
this has expanded to 733 Protected Ar e asfasning 1.60 lakh km2, accounting for
4.89% of the c 0 u n t geoggm@phical area. The NWAP outlines crucial strategies for
strengthening and improving Protected Area Management, mitigating human-wildlife
conflicts, and regulating tourism in wildlife regions.

The previous NWAP recommended various measures to expand and fortify the
Protected Area network, focusing on management effectiveness. The new NWAP
emphasizes the establishment of new Protected Areas, formulation of guidelines, and
identification of potential conservation and community reserves. A key directive
includes implementing recommendations from the Wildlife Institute of India (WII) to
optimize Protected Area networks. Furthermore, the plan urges the completion of
legal formalities for the final notification of existing and new Protected Areas and
necessary boundary readjustments to align with ecological and natural features. All
Protected Areas must also have scientifically and ecologically sound management
plans to ensure sustainable conservation efforts.

With expanding human settlements and shrinking wildlife habitats, human-wildlife
conflicts have become increasingly frequent. The NWAP underscores the need for
mitigation strategies that incorporate community participation, scientific research,
and innovative solutions. It highlights the importance of early warning systems,
compensation mechanisms, and habitat restoration to minimize conflicts. Additionally,
the plan calls for strengthening wildlife corridors to facilitate the safe movement of
species and prevent habitat fragmentation.

Tourism in wildlife areas has both economic and ecological implications. The NWAP
advocates for sustainable eco-tourism models that generate local employment while
ensuring minimal environmental impact. The action plan recommends strict regulation
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of tourism activities, including carrying capacity assessments, visitor education
programs, and responsible tourism practices. It also stresses the importance of
community-based conservation initiatives to foster local stewardship in Protected
Area management.

The action plan focuses on the expansion of Protected Areas through the
identification and declaration of new conservation and community reserves. Improved
Protected Area management is a priority, requiring scientific planning and legal
finalization of boundaries. Addressing human-wildlife conflict is another key aspect,
with an emphasis on strengthening community-based approaches. Sustainable
wildlife tourism is promoted through the implementation of eco-friendly policies that
regulate visitor activities while benefiting local communities. Additionally, research
and capacity building are encouraged to enhance monitoring, patrolling, and training
for better conservation outcomes.

By incorporating these strategies, the NWAP aims to strengthen | n d i bodversity
conservation framework while balancing ecological sustainability with human
development needs. The successful implementation of these recommendations
requires multi-stakeholder collaboration, policy integration, and continuous
evaluation of conservation outcomes. (IWAP, 2017-31)

2.6 Eco Sensitive Zone of the Sanjay Gandhi National Park

The Ministry of Environment, Forest, and Climate Change issued a Notification No:
3645E on December 5, 2016, regarding the Eco-Sensitive Zone (ESZ) of Sanjay
Gandhi National Park (SGNP). As per this notification, the Government of
Maharashtra has delineated and published the Eco-Sensitive Zone surrounding the
national park. Sanjay Gandhi National Park, a unique natural habitat situated within
the metropolitan region of Mumbai, spans across Thane and Mumbai districts in
Maharashtra. It is geographically located between latitude 19° 8.8' N to 19° 21' N and
longitude 72° 53' E to 72° 58' E.

The Ministry of Environment, Forest, and Climate Change has defined the extent of
the Eco-Sensitive Zone in varying dimensions, ranging from 100 meters to 4
kilometres from the park's boundary, covering a total area of 59.456 sq. km. The
detailed geographical description of the Eco-Sensitive Zone is provided in Annexure
| of the notification, while Annexure Il includes a map delineating the z 0 n édunadary.
Additionally, Annexure Ill lists the villages and survey numbers falling within the Eco-
Sensitive Zone. (MoEFCC ESZ notification, 2016)

To regulate and manage activities within this ecologically sensitive area, the
Government of Maharashtra has prepared a Zonal Master Plan in accordance with
the guidelines issued by the Ministry of Environment, Forest, and Climate Change,
Government of India. This plan has been developed in consultation with all relevant
departments, including Environment, Forest, Urban Development, Tourism, Municipal
Administration, Revenue, Agriculture, Maharashtra State Pollution Control Board,
Irrigation, and Public Works Department.

The Government of Maharashtra shall implement measures to enforce the provisions
of the notification, covering key aspects such as land use, natural springs, tourism,
46
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natural heritage, man-made heritage sites, noise pollution, air pollution, effluent
discharge, solid waste management, biomedical waste disposal, vehicular traffic, and
industrial units.

Additionally, a detailed list of prohibited activities and regulated activities within the
Eco-Sensitive Zone (ESZ) is also specified. Please refer the notification in detail.

2.7 Maharashtra Regional & Town Planning (MRTP) Act, 1966

The MRTP Act, 1966, provides a framework for urban planning and development in
Maharashtra. All lands are zoned for development as per the Plans and regulations
published under the MRTP Act 1966. It contains provisions for formulation of the
Development Plan, manner in which land may be developed as well as provisions for
carrying out the modification of the existing Development Plan, where a change in the
use of the land is required.

More than 90% of the Land falling under the ESZ falls within the jurisdiction of an
Urban local body where Development plans are already in force. Thus, the
masterplans or Development Plans for development of land already exists for 90% of
the ESZ. For the remaining part the Regional Plan has been published under the
MRTP Act 1966.

When planning for ESZs, it's crucial to harmonize the provisions of the Environment
(Protection) Act and the ESZ notification along with the MRTP Act to ensure cohesive
and sustainable development and to ensure the protection of environment in the
buffer zone of the National Parks.

Since existing development plans and regional plans are already in place of all the
ULBs under Eco Sensitive Zone, minor modifications to the land use may be carried
out under applicable section 37 of MR&TP Act,1966 if the activities carried out are
prohibited as per the ESZ notification. (MR&TP Act, 1966)

2.8 Summary & Conclusion

The Development Plans along with the Development Control and Promotion
Regulations sanctioned under the MRTP Act 1966, for Urban Local bodies falling
within the ESZ, regulates the type of development and activities that can be carried
out on any land i Buildings, infrastructure, non-buildable uses of land etc.

The Environmental Protection Act & Rules 1986, the Wildlife Protection Act 1972
stipulates the protection of Wildlife and Environment, with respect to Eco Sensitive
Zones of National Park which act as a buffer zone or a transition zone between
humans and animals, in order to preserve the ecological balance.

A Development plan exists for more than 90% of the extent of ESZ, by virtue of being
a part of an Urban Local body. The uses of Land are already defined and a large part
of the land is already developed. Land within ESZ where the proposed zoning for
development is in conflict with the activities prohibited under the ESZ Notification
2016, such Zones will need to be modified under the relevant provision of the MRTP
Act 1966. And for land where activities are being carried out in contravention of the
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provisions of the MRTP Act 1966, as well as ESZ notifications 2016, suitable actions
shall be recommended under relevant statutory provisions to remedy the conflict.

In conclusion, mitigation measures are required to be suitably recommended to
mitigate wildlife conflicts or for Environmental Protection for all areas in ESZ, where
Environmental, Wildlife or activity conflicts exists and identified in the course of the
study.
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3 REGIONAL & PHYSICAL SETTING OF ESZ

The Sanjay Gandhi National Park (SGNP) and its ESZ is located withinone of | ndi a6 s
most populous urban regions i the Mumbai Metropolitan Region and is surrounded

by cities, towns and peripheral outgrowths. This section gives an overall summary
regarding the extent, areas, jurisdictions and regional setting of the Eco-Sensitive

Zone for Sanjay Gandhi National Park.

3.1 Extent of the Eco Sensitive Zone of SGNP

The extent of the Eco Sensitive Zone of the Sanjay Gandhi National Park is defined
by two boundaries and the area which falls within the two boundaries is the Eco
Sensitive Zone. The total area of the Eco Sensitive Zone as per the Notification is
59.45 Sgkm.

1 Boundary of the Sanjay Gandhi National Park (SGNP)
1 Boundary of the Eco Sensitive Zone (ESZ of SGNP)

3.1.1 Sanjay Gandhi National Park (SGNP) Boundary

The Sanjay Gandhi National Park was notified by the Land and Revenue Department,
Government of Maharashtra vide Notification No. WLP/1094/OR 177/F-1 on 16th
January 1996. The Notification was in succession to an earlier notification No. PGS.
1081/131724/F-5, dated 4th February 1983, under subsections (1) and (2) of Section
35 of the Wildlife (Protection) Act, 1972 (53 of 1972), the Government of Maharashtra
had declared its intention to constitute the specified area as a National Park by the
name Sanjay Gandhi Rashtriya Udyan or the Sanjay Gandhi National Park. Within its
extent, it includes the following Villages in whole or in part falling within Thane District
and Mumbai Suburban District. Refer the Notification of Sanjay Gandhi National Park
in Annexure |ll of the Report.

Table 3.1: Villages, Extent & Area - Sanjay Gandhi National Park

Sr.No. Village Survey No. Hectares
Revenue Villages of Thane District

1 Kashi 106 341.06
2 Mira 260 137.50
3 Ghodbunder 192,217,243 69.45
4 Yewoor 106 1267.27
5 Majiwade 418,419,420 144.17
6 Panchpakhadi 519,520,521 205.22
7 Kavesar 156,291,292 130.21
8 Kolshet 291 14.03
9 Nagla 73 439.33
10 Sarjamore 165 91.35
11 Sasunavghar 385 1157.85
12 Shilottar 23 4.17
13 Chene 7,8,10,27,28,37,89,99,101 1151.57
14 Ovale 289 7.05
15 Borivare 82,87,88 14.20
Total 5174.50
Revenue Villages of Bombay Sub-Urban District

1 Gundgaon 84,120,124 485.25
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2 Sai 13,19,163,175 77.72
3 Clearabad 54,57 22.00
4 Mulund 356,357,374,376,378 77.58
5 Nahur 166,167,175,177,148 63.24
6 Tulsi 6 745.22
7 Vihar 188 219.49
8 Dahisar 345/B 147.71
9 Akurli 87/B 20.06
10 Poisar 42/B 224.81
11 Magathane 34/B 1095.56
12 Malad 239/1 343.38
Total 3522.07
Grand Total 8696.58

Source: SGNP Notification, 1996

The boundary of the Sanjay Gandhi national park is drawn, basis the 1996 SGNP
notification over the georeferenced village maps, in consultation with the officials of
SGNP, which is also referred to in the ESZ notification for the Sanjay Gandhi National
Park. However, there is another boundary known as SGNP Division Boundary which
includes areas outside notified SGNP which were subsequently acquired by SGNP
over the period of time whose total area comes to 10695 Ha. The boundary of SGNP
shown in the ESZ notification Map in Annexure |l of the notification on Page 31,
coincides with the boundary of the SGNP, as per the 1996 Notification and which has
been adopted for the preparation of the ESZ Zonal Masterplan.

3.1.2 Eco Sensitive Zone Boundary of SGNP

The Eco Sensitive Zone boundary for the Sanjay Gandhi National Park varies from a
distance of 100 metres to 4 Km around the boundary of the SGNP. As per the
MOEFCC notification for ESZ iiNotification No: 3645E Dated: 05.12.2016 Final Eco
Sensitive Zone around Sanjay Gandhi National P a r khe following Villages form a
part of the Eco Sensitive Zone of the Sanjay Gandhi national Park. The notification
contains the coordinates of the SGNP & ESZ i SGNP on page number 29-30 and 33-
34 Respectively. The Map showing the delineated SGNP and ESZ i SGNP boundary
is on page no 31 and page no 32 of the said notification. The said notification also
consists of the Villages and survey numbers falling within ESZ notification from Page
no 36 to page no 40.%

Table 3.2: Villages, Extent & Area 1 Eco Sensitive Zone of SGNP
Eco Sensitive Zone

EL Taluka Name of Villages Private Forest ;rl_?;ajl
Land (Ha.) Area (Ha.)
1 Kurla Mulund 18.5900 2.8000 21.3900
2 Nahur 15.6800 2.8730 18.5530
3 Gundgoan (Vihar Lake) 293.1100 455270 338.6370
4 .. Vihar (Vihar Lake) 510.7900 510.7900
Borival Area of Aarey Dairy Division &
5 areas handed by Aarey to other 1114.7400 1114.7400
1MOEFCC notification for ESZ #fANotification No: 364dr6uBd Dat ed:
Sanjay Gandhi National Park
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Andheri

Borivali

Thane

Vasai

Borivali

Total

State Departments

Area of the Filmcity -
Maharashtra Film, Stage and
Cultural Development
Department. (Under village
Aarey-pt, Saei- pt & Gundgaon

pt)

Marol (Moroshi)
Saie
Clerabad
Malad

Akurli

Poisar
Magathane
Kanheri
Dahisar
Kashi

Mira
Ghodhunder
Versava
Chene
Owala
Vadavali
Borivade
Kavesar
Kolshet
Manpada
Majiwada
Pachpakhadi
Yeur
Sasunavghar
Mori

Poman
Kaman
Shilottar
Shimpoli
Borivali Tarf Malad
Kandivali
Tulsi

Nagle
Paspoli
Kanjur

210.8300

97.0000
137.3100
10.6817
95.1200
17.2300
16.1200
26.2800
19.7700
39.7400
34.0900
23.0000
38.0400
58.6500
185.3700
92.6500
1.9100
11.5900
42.0000
10.8400
49.4054
66.8900
42.0000
197.4530
103.3200
164.5300
79.1300
12.1400
3.6300

120.0000
39.3202
18.7100

3.0000

76.0000
3.3150
0.3950

99.7090
119.4910
575.3310

12.6060

87.8330

0.5570
102.0840
13.9150
415.1470

136.8300

68.1410
1.7200
4.8350
6.1690

130.5810

4.8460
7.2490
0.7520

6.2625

210.8300

173.0000
140.6250
11.0767
95.1200
116.9390
135.6110
601.6110
32.3760
127.5730
34.0900
23.0000
38.5970
160.7340
199.2850
507.7970
1.9100
148.4200
42.0000
10.8400
117.5464
68.6100
46.8350
203.6220
233.9010
164.5300
79.1300
12.1400
3.6300
4.8460
7.2490
0.7520
120.0000
45.5827
18.7100
3.0000

4020.6603 1924.9685 5945.6288
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N.B.: 1. The above survey number wise list is as per available village maps and records of the office of
the DCF, Thane.

Source: MOEFCC Notification S.0.3645(E)

3.2 ESZ - Jurisdictions

The Eco-Sensitive Zone (ESZ) of Sanjay Gandhi National Park (SGNP) covers an
area of 59.456 sq.km as per the Notification. It is spread amongst districts of Palghar,
Thane & Mumbai Suburban and consists of the parts four Urban Local Bodies and
one Regional Planning Authority.

Table 3.3: Area and Jurisdiction of Land falling in ESZ of SGNP
Urban Region District Urban Local Body/ Planning Authority
Mumbai Suburban Brihanmumbai  Municipal = Corporation
(35.3386 Sg.km.) (35.3386 Sq.km.)
Thane Municipal Corporation (12.3652
Thane Sqg.km.)
(17.0045 sSq.km.) Mira Bhayandar Municipal Corporation
(4.6393 Sqg.km.)
Vasai Virar City Municipal Corporation
Palghar (3.2421 Sqg.km.)
(6.4972 Sqg.km.) Vasai Taluka under Town Planning
Division (Palghar District) (3.2551 Sq.km.)

Ulhas River/ Vasai Creek (0.6157 Sqg.km.)

Source: Consultant Analysis

Mumbai
Metropolitan Region
(59.456 Sq Km)

Water Body
(0.6157 Sqg.km.)

3.2.1 Mumbai Metropolitan Region (MMR)

The Mumbai Metropolitan Region (MMR) is a vast metropolitan area encompassing
Mumbai and its surrounding urban areas consisting of 7 Municipal Corporation, 8
Municipal Council and 1000+ Villages spread across the districts of Thane, Raigad,
and Palghar. Spanning approximately 6,328 square kilometres, the MMR is one of
the most populous metropolitan regions globally, with a population exceeding 2.6
Crores. The Mumbai Metropolitan Region Development Authority (MMRDA),
established on January 26, 1975, under the Mumbai Metropolitan Region
Development Authority Act of 1974, is responsible for the planning and development
of the MMR. The MMRDA oversees infrastructure projects, transportation planning,
and housing development to ensure coordinated and sustainable growth within the
region. To address these issues, the MMRDA has implemented various regional
plans, such as the Regional Plan for MMR 2016-2036, which outlines strategies for
balanced development, environmental sustainability, and improved quality of life for
residents. The MMR continues to evolve as a dynamic urban agglomeration, playing
a pivotal role in India's economic growth and development.

Sanjay Gandhi National Park and Tungareshwar National Park both fall within the
boundary of the Mumbai Metropolitan Region.

Few environmental features that the MMR houses are Coastal and Marine
Ecosystems such as Arabian Sea Coastline, Mangrove Forests and Coastal
Regulation Area, Major Rivers and Lakes such as Mithi River, Ulhas River, Oshiwara,
Dahisar and Poisar River, Powai Lake, Vihar Lake, Tulsi Lake, Reservoirs such as
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Tansa, Bhatsa and Vaitarna, Wetlands such as Vasai and Navi Mumbai Wetlands,
Forest and Hills such as SGNP, Aarey and Western Ghat (Sahyadri Hills).

3.2.2 Brihanmumbai Municipal Corporation (BMC)

The Brihanmumbai Municipal Corporation, is the governing civic body of Mumbai, the
capital city of Maharashtra. It was established under the Bombay Provincial Municipal
Corporation Act 1888. However, the Development Plan 2034 for Greater Mumbai
excludes SPA area and was prepared for 415.05 sq km. Within the Brihanmumbai
Municipal Corporation, the Eco-Sensitive Zone extends from Mulund in the East to
Mahajanwadi in the West and passes along Bhandup, Powai, Aarey Colony, Malad
and Borivali areas.

3.2.3 Thane Municipal Corporation (TMC)

Thane Municipal Corporation is the governing body of the Thane city, Maharashtra.
It is one of the fastest growing areas of the Mumbai Metropolitan Region. Spanning
an area of about 128.23 km2, the city is located at an elevation of 7 meters above sea
level. Thane is bordered by the Yeoor Hills on one side and is dotted with numerous
beautiful lakes, which are a cause of cooler weather than that of Mumbai. It is divided
by Thane Creek, a stream of water from the Ulhas River and Arabian Sea forming an
estuary. In Thane Municipal Corporation, the Eco-Sensitive Zone extends from
Bhayandarpada in the north to Shri Nagar in the south and passes along Gaimukh,
Owale, Manpada, Kokanipada, Yeoor, Lokmanya Nagar and along Wagle Estate.

3.2.4 Mira Bhayander Municipal Corporation (MBMC)

Mira Bhayander city is located in the district of Thane at the northern threshold of
Greater Mumbai. The city is situated on the southern part of the Vasai creek with
Sanjay Gandhi National Park on the east and Arabian Sea on the west. It is located
at the mean sea level on the northern part of the Konkan region. The city occupies a
unique position in the region, due to close proximity to the Greater Mumbai and lower
cost of living. The total area of the Mira Bhaindar Municipal Corporation limit is 79.40
Sgkm. In Mira Bhayandar Municipal Corporation, the Eco-Sensitive Zone extends
from Mahajanwadi in the south to Versave in the north and passes along Kashi,
Retibandar and Ghodbunder areas.

3.2.5 Vasai Virar City Municipal Corporation (VVCMC)

The Vasai Virar City Municipal Corporation was established on 3™ July 2009. The
geographical area of VVCMC is 311 sg.km. VVCMC is declared as Special Planning
Authority for 21 villages in Vasai Virar Sub Region. The geographical jurisdiction
extent of VVCMC including SPA is 380 sq.km. It is the only Metropolitan City which
have population more than 10 lakhs in Palghar district. It is located at North Mumbai.
The city has significant growth potential due to close proximity to Greater Mumbai.
Within VVCMC jurisdiction the Eco-Sensitive Zone passes along Navghar, Mori,
Shilottar and Nagle areas.
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Figure 3.1: Reqgional Setting of SGNP and ESZ
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3.3 Regional Setting

Sanjay Gandhi National Park (SGNP), is a unique habitat enclosed in the metropolis
of Mumbai and is located between Borivali, Thane, and Palghar on the northern
outskirts of Mumbai between N 19° 8.8" to 19° 21" latitude and E 72° 53" to 72 ° 58"
longitudes. However, its Eco Sensitive Zone spans from 100m at places to maximum
of 4km.

The National P ar kcarsent area of 106.95 km? is divided into three ranges,
Krishnagiri Upavan, Tulsi and Yeur. Krishnagiri Upavan is the recreational area and
is the smallest range in the National Park and covers an area of approximately 18.83
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kmZ2. The Tulsi and Yeur ranges cover a much larger area of approximately 28.87 km?
and 59.23 km?, respectively. There are also the two lakes in the park, Tulsi and Vihar,
which cover an area of approximately 8.5 km?. The National Park can be divided into
two other areas called the Borivali area and the Thane area.

Table 3.4 Ranges and their classification of forest
Reserved Protected Acquired Unclassed

R - Forest Forest Forest Forest Lote

1 Krishnagiri =~ 7.249 5.598  647.416 1,223.040 1,883.303
Upvan Borivali

2 Tulsi 1,707.580 0.000 0.000 1,180.256 2,887.835

3 Yeur 4,000.270 8.519 884.794 1,030.320 5,923.903
Total 5,715.099 14.117 1,532.210 3,433.616 10,695.041

Source: SGNP

The Eco Sensitive Zone occupies most of the northern suburbs of Mumbai. To the
west lie the suburbs of Goregaon, Malad, Kandivali, Borivali and Dahisar. To the east
lie the suburbs of Bhandup and Mulund. To the south lie the Aarey Milk Colony and
the university campus of IIT Bombay. The northern reaches of this forest lie in Thane
city. The Park and the areas surrounding it, except Thane city, are all part of Mumbai.
It is the only protected forest located within the limits of a city.

The Park entrance is located in the eastern section of Borivali, 0.9 km from Borivali
station, which is 40 km north of Mumbai Central station, with suburban trains running
every 5 minutes. It is well connected with all parts of Mumbai and Maharashtra by
road. The Western Express Highway (NH 8) passes by the park entrance. Bus
services are available from Mumbai to the park. The Park can be accessed from the
eastern side through Yeoor, Thane.

3.4 Regional Connectivity

Considering the colossal extent of Sanjay Gandhi National Park amongst four
municipal corporations, there are mainly four entry points namely,

Main Entrance or Borivali Entrance

Aarey Gate or Elephant Gate (Southwest Entry Gate)
Bhandup Complex Entrance (Eastern Entry Gate)
Yeoor Naka (Madhuban Entry Gate)

Manpada Entry Gate

Sasunavghar Entry Gate

=A =4 =4 4 -8 4

However, only two entry points viz., Borivali Entrance and Yeoor Entrance are open
to public at present. Other entrances are used only for official vehicles since entry
into the BMC complex is restricted, and the Elephant Gate provides access to the
Core Zone of the SGNP and is not open to the public in any case.

Hence, the regional connectivity parameters for the Eco-Sensitive Zone shall be
discussed in conjunction with any of the entry points of Sanjay Gandhi National Park.
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Figure 3.2: Entry points of SGNP at Borivali & Yeoor
At g ! Y ” 7

Source: Field Survey, Consultant
3.4.1 Road Network Connectivity

The main entrance or Borivali entrance of the national park is on Western Express
Highway which in the north is also known as Mumbai-Ahmedabad National Highway
(NH-48). Yeur Naka Entrance is approachable from Pokhran Road No.1l. Western
Express Highway which becomes Mumbai-Ahmedabad Highway in the north, Eastern
Express Highway, Lal Bahadur Shashtri Marg, Jogeshwari Vikhroli Link Road,
Ghodbunder Road and Chinchoti Anjur Phata Marg provides connectivity throughout
its ESZ area.

3.4.2 Railway Connectivity

The main entrance or Borivali entrance of the national park is located on the eastern
side of Borivali Railway Station at a distance of roughly 1 km. Chhatrapati Shivaji
Maharaj Terminus (CSMT) Railway Station is about 50 km from the park. Major
Stations on Eastern suburbs are Thane, Mulund, Nahur, Bhandup, Kanjurmarg which
provides connectivity to ESZ area and in Western suburbs are Jogeshwari, Ram
mandir, Goregaon, Malad, Kandivali, Borivali and Dahisar which provides connectivity
to ESZ area.

3.4.3 Airport Connectivity

The nearest Airport is Chhatrapati Shivaji Maharaj International airport at a distance
of 15 km the main entrance or Borivali entrance of the national park. Nearest point
from the airport to ESZ spans around 6 Km and Farthest point spans around 50 Km.

3.4.4 Mass Rapid Transit System

Mumbai Metro Line-7 connecting Dahisar to Andheri which is under operation since
April 2022 is the nearest metro line from SGNP main entrance. The other approved
metro line (passing along SGNP ESZ include Green Line (Line-10): Gaimukh i Shivaji
Chowk in Mira Road. Aqua Line (Metro Line-3): Colaba to Seepz have service depot
at Aarey. Green Line (Line-4): Wadala to Kasarvadavali passes near to ESZ areas in
eastern suburbs. Pink Line (Line-6): Swami Samarth Nagar to Vikhroli passes near to
ESZ areas which has a interchange station with Metro Line 3 at Aarey Colony area.

Thane Metro project with 1 circular line and 22 stations is a 29 km light rail transit
(LRT) system proposed to be built in Thane, Maharashtra by Maharashtra Metro Rail
Corporation Limited (Maha Metro). Thane Me t e o r Detaile® Broject Report was
approved by the Thane Municipal Corporation (TMC) in December 2020 and is
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currently awaiting the state g o v e r n mappraval.sAn appreciable portion of the
Thane Metrolite route passes through or along the vicinity of SGNP ESZ.

3.4.5 Waterways Connectivity

Vasai creek passing through the SGNP division from west to east divides it into North
block (Nagla Block) and South Block. Nearest jetty is Nagla Bunder Jetty which is
present in the north of the creek whereas Gaimukh Jetty located to the south of creek
along the Ghodbunder Road is in the close vicinity of SGNP ESZ.

3.5 Demography

The Eco Sensitive Zone (ESZ), ranging from 100 meters to 4 Km in different areas,
houses a significant population.

Table 3.5 Total Estimated Population of ESZ

Jurisdiction Area in ESZ (SgqKm) Estimated Population (2011)
BMC 35.33 5,87,224

MBMC 4.63 15,650

VVCMC 3.24 1,949

VT 3.25 1,057

TMC 12.36 28,809

Ulhas River 0.6157 -

Total 59.456 6,34,689

Source: Consultant Analysis

For BMC, a total of 8 wards falls within the ESZ. For each of these wards, gross
population density has been calculated based on the respective ward's total
population and area. This gross density is then applied to estimate the population
residing within the ESZ portion of each ward by multiplying it with the area of the ward
that lies within the ESZ.

Table 3.6 Estimated Population of the ESZ,BMC

Name of Ward _ Area (Ha) Gross Density Area in ESZ Ezmifgn in
ward Population (PPH) (Ha) ESZ (Nos)

K/IE 8,23,885 2400 343 69.88 23989
P/S 4,63,507 2529 183 1151.50 211043
P/N 9,41,366 4672 201 166.56 33560
R/S 6,91,229 1831 378 264.99 100038
R/C 5,62,162 4803 117 634.81 74301
R/N 4,31,368 1418 304 115.55 35151
S 7,43,783 2975 250 112.26 28066
T 3,41,463 4288 80 1018.13 81076
Grand 49,98,763 3533.68 5,87,224
Total

Source: Census,2011 and Consultant Analysis

As per the data from the Tribal Development Department, the total estimated
population of Padas that falls within ESZ in BMC area is 3626.

Population for MBMC which has been derived on the basis of the ward population
mentioned as per election wards 2022. Gross density has been identified for each of
S7
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the 2 wards that falls in the Eco Sensitive Zone based on the ward population and the
area of the ward. This gross density is then utilised to find the population in the ESZ
area of the ward by multiplying the gross density with the area of the ward within the
ESZ.

Table 3.7 Estimated Population of the ESZ, MBMC

Name of Ward Area Gross Area in Estimated Population in
ward Population (Ha) Density (PPH) ESZ (Ha) ESZ (Nos)

26 20,714 490 42 87.66 3,706
35 22001 6932 32 376.22 11,944
Grand 42,715 486.64 15,650
Total

Source: State Election Commission Maharashtra and Consultant Analysis

Population which has been derived on the basis of the ward population mentioned as
per Enumeration Block 2011 for VVCMC. Gross density has been identified for each
of the 2 wards that falls in the Eco Sensitive Zone based on the ward population and
the area of the ward. This gross density is then utilised to find the population in the
ESZ area of the ward by multiplying the gross density with the area of the ward within
the ESZ.

Same process is followed to identify population for Malajipada village in ESZ and
combined total is given below.

Table 3.8 Estimated Population of the ESZ, VVCMC

Gross Estimated

Area (Ha) Density '8_::)61 == Population in ESZ

Name of Ward
ward Population

(PPH) (Nos)
78 17093 1340.90 13 98.17 1251
79 12136 4397.40 3 154.39 426
Malajipada 1437 378.69 4 71.65 272
Grand 30,666 324.21 1,949
Total

Source: Census 2011 and Consultant Analysis

Population has been derived on the basis of the village population mentioned as per
Census 2011 for Vasai Taluka. Gross density has been identified for each of the 4
prabhag that falls in the Eco Sensitive Zone based on the ward population and the
area of the ward. This gross density is then utilised to find the population in the ESZ
area of the ward by multiplying the gross density with the area of the ward within the
ESZ.

Table 3.9 Estimated Population of the ESZ, Vasai Taluka

N_ame of Village _ Area (Ha) Gross Density Areain ESZ Populationin
village Population (PPH) (Ha) ESZ

Sarjamori 289 372.00 1 3.04 ~0
Mori 1158 253.93 5 158.69 724

2 Area considered for this ward is only 35% since, other 65% is entirely covered with forest.
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Poman 2046  1061.56 2 83.39 161
Shilottar 333 34.00 10 5.56 54
Nagale 1544 984.31 2 74.83 117
Grand Total 3,493 325.51 1,057

Source: Census 2011 and Consultant Analysis

Population has been derived on the basis of the Prabhag population mentioned as
per Enumeration Block 2011 for TMC. Gross density has been identified for each of
the 4 prabhag that falls in the Eco Sensitive Zone based on the ward population and
the area of the ward. This gross density is then utilised to find the population in the
ESZ area of the ward by multiplying the gross density with the area of the ward within
the ESZ.

Table 3.10 Estimated Population of the ESZ, TMC

biEre Clioss Areain Population
Name of ward Populatio Density .

N (Ha) (PPH) ESZ (Ha) in ESZ
Majl\(ade-Manpada Prabhag 54028 4001. 14 763.67 10691
Samittee 88
Vartak Nagar Prabhag Samittee 61394 25274 4 24 410.74 9858
Lokmanya Nagar-Sawarkar 474.1 5388
Nagar Prabhag Samittee 57658 7 122 44.16
Wagle Estate Prabhag Samittee 55886 348'§ 160 17.95 2872
Grand Total 228,966 1236.52 28,809

Source: Census 2011 and Consultant Analysis

3.6 Physical Features

Located in the north centre of Peninsular India, with a command of Arabian sea
through its port of Mumbai, Maharashtra has a remarkable physical homogeneity,
enforced by its underlying geology. This chapter mainly focuses on the geographical
features of the project area. The chapter commences with a briefing of the topography
and climatic trends observed in the planning area. The succeeding sections will give
an overall picture about the major water bodies within the planning area.

3.6.1 Topography

3.6.1.1 Geographic Structure

As per Wildlife Institute of | n d i Béoéysographic classification, SGNP and its ESZ
falls in i T hWeestern Ghat Bio-Geographic Zone-5 0The Bio- Geographic province is
i T hMalabar Coast-5 A dt is one of the least protected Bio-Geographic Zone in India,
though rich in floral and faunal life.

3.6.1.2 Topography
The terrain is mainly hilly and undulating. Plains are few and in small patches. At

some places the hills are very steep giving way to precipices and rocky outcrops with
maximum altitude of around 450m. These constitute the edge of Sahyadri and are
oriented mainly in the north-south direction. Topography in ESZ region varies from
planar to hilly areas with more than 20% of slope.
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3.6.1.3 Geomorphology
Mumbai's geology is largely volcanic, with a mix of mafic (basalt and dolerite),

intermediate (andesite), and felsic (rhyolite) rocks spread across its islands. The
region lies within the Deccan Traps, which are mainly made up of basalt. In the
Borivali area, especially within the Sanjay Gandhi National Park (SGNP), distinctive
Borivali lavas appear as pillow-shaped formations with lobes, toes, and tubes, forming
small mounded outcrops. These lavas are prominently visible in the dry bed of the
Dahisar River and continue as denser rock formations along its banks, especially near
the Kanheri Caves. The presence of pillow lavas and fossil-rich interlava sediments
in some parts of the islands suggests they were once shallow marine environments.
Around 10 km to the north, in the Gaimukh area, signs of intermediate diorite plutonic
activity have been identified, along with rhyolitic lava flows near Dongri-Utan, as
reported by Sheth and Pande (2014).

In central SGNP, a thick layer of volcaniclastic rock can be seen on scattered hills,
lying above the Borivali pillow lavas. The volcaniclastic material near Kanheri Caves
shows a wide range of chemical compositions, including variations in silica (51.71
61.4%), iron oxide (9.77 18.09%), magnesium oxide (0.307 6.66%), aluminum oxide
(9.771 15.5%), titanium dioxide (0.772.6%), chromium (23751 ppm), and nickel (321
137 ppm). These differences are due to varying proportions of the matrix and basalt
clasts within the rock.

The soil cover in the Sanjay Gandhi National Park (SGNP) is predominantly alluvial
and loamy, with shallow to medium soil depth.

Table 3.11 Details of Soil within SGNP

Sl.

No Parameters Core area Non-core area

1 Soil pH 6.5 7.5

2 Organic Carbon >0.75% <0.50%

3 Ammoniacal Nitrogen >50(high) 207 30 (medium)

4 Nitrate Nitrogen 5-10(medium) 5-10 (medium)

5 Phosphorus (P20s) 25 to 40(high) 10-25 (medium)

6 Potassium (K20) 120-180 kg/acre 60-120 kg/acre

(high) (medium)
Source: Forest Management Plan, SGNP, 2024-25 to 2033-34

The soil type extends beyond the SGNP into the ESZ as seen in Figure 3.3
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Figure 3.3: Geology 1 Soil Type of the SGNP and its ESZ

Zonal Master Plan for Eco-Sensitive Zone of Sanjay Gandhi National Park
(Soil Type Map)

Legend
-7} ULB Boundaries

1 Village Boundaries
[__1 SGNP Notified Boundary
[ SGNP Division Boundary
i_ .| ESZ Boundary
Soil Types
[ Agglomerate Tuff
[ Basalt Flow
[ Bed Rock Soil
[ Calc Tuffa
[ Cretaceous Soil
[ Gabbro
[ Hydrosol
[ Laterite
[ Oxisol
[ Quaternary Alluvium
I Eutric Nitosols
[ Trachyte
[ Bog Aggregate
Y 15 2 km

Source: Geological Survey of India
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Figure 3.4: Slope of SGNP and ESZ

Zonal Master Plan for Eco-Sensitive Zone of Sanjay Gandhi National Park
(Slope Analysis Map)
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Only a thin mantle of soil covers the volcanic rocks underlying the region particulary
on the ridges and other places where years of erosion have steadily worn it away. In
some places, failry large areas of the hard, dry rocks are completely exposed as at
Kanheri caves and their vicinity. On the tree clad lower slopes of Vihar and Tulsi
catchment area, a good part of Chene Private Forests and Nagla Block, the soil is
sufficiently deep and fertile.

3.6.1.4 Disaster prone area within ESZ
Disaster-prone areas located near the eco-sensitive zones (ESZs) of National Parks

pose a serious threat to biodiversity and ecological stability. Natural hazards such as
floods, landslides, forest fires, and cyclones can severely disrupt fragile ecosystems,
leading to habitat destruction, loss of flora and fauna, and increased human-wildlife
conflict. Such disasters can also introduce invasive species and degrade water and
soil quality, further weakening the resilience of these ecosystems. As eco-sensitive
zones serve as buffer areas to shield National Parks from anthropogenic pressures,
it is crucial to integrate disaster risk management with conservation planning to
ensure long-term ecological sustainability.

Table 3.12 List of disaster prone areas within ESZ

Disaster Landslide prone areas " ote! Jorggling
prone area
BMC Damu Nagar Kandivali -
Warlipada N

Wagle Estate Kailash Nagar -
Prabhag Samiti Junagaon -

Ramnagar -
Vartak Nagar Near Gurudev Ashram,
Prabhag Samiti Upvan i
Majiwada Samtanagar/Indirapada Juna Waghbil Gaon
Manpada Patlipada Valvi pada
Prabhag Samiti Dongaripada
TMC Sambhaji
- nagar/Ramchandra
nagar
Lokmanya Kalika prasad
Sawarkar i chawl,
Prabhag Samiti Suryadarshan tower
- Lakdi Pul
- Shivaji Galli
Riddhi Siddhi
i Apartment

Source: Mumbai Fire Brigade and Thane Disaster Cell
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Figure 3.5 Landslide and Waterlogging prone areas within ESZ

Zonal Master Plan for Eco-Sensitive Zone of Sanjay Gandhi National Park
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3.6.2 Climatology

The climate in ESZ of SGNP is characterized by an oppressive summer, dampness
in the atmosphere nearly throughout the year, and heavy southwest monsoon rainfall.
The cold season from December to February is followed by the summer season from
March to June. The period from June to about the end of September constitutes the
southwest monsoon season. October and November form the post monsoon season.

3.6.2.1 Temperature
After February there is a steady increase in temperature till May which is generally

the hottest month. The mean daily maximum temperature in May is 33.3°C and
minimum temperature in May is 26.9°C. Due to prevailing high humidity, the weather
during summer is very oppressive. On certain days, the maximum temperature may
occasionally go up to 40°C. After the onset of the monsoon by about beginning of
June, the weather becomes progressively cooler. But, towards the end of the
southwest monsoon season, day temperature begins to increase slightly and a
secondary maximum in day temperature is reached in November. Nights, however,
become progressively cooler after the withdrawal of the monsoon. After November
the day temperature also begins to decrease. January is generally the coldest month
when mean daily maximum temperature is 29.1°C; and minimum temperature is
19.4°C. In the cold season, the minimum temperature occasionally drops down to
about 10°C. The highest maximum temperature recorded was 40.6°C in 1955. The
lowest minimum temperature recorded was 7.4°C in 1962.

3.6.2.2 Rainfall
The average annual rainfall is about 2000 mm. The variation in the rainfall from year

to year is quite appreciable. The highest annual rainfall was 167% of the annual
normal, which occurred in 1917, whilst the lowest was only 51% of the normal, which
occurred in 1905. About 94 per cent of the annual rainfall is received during the
southwest monsoon from June to September. July is the rainiest month when about
one third of the annual rainfall is received. Some rainfall mostly as thundershowers
is also received during May and in the post monsoon months. During the period
December to April there is very little rainfall. On an average there are 73 rainy days
in a year (i.e. days with rainfall of 2.5 mm or more in a day).

Figure 3.6 Graph showing Average Temperature and Rainfall in Mumbai

@ Precipitation - - Hotdays - - Cold nights Mean daily maximum Mean daily minimum — Wind speed

Source: Meteoblue.com
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3.6.2.3 Humidity
During June to September the relative humidity is above 75 per cent. The driest part

of the year is during the period November to March with relative humidity between 50
and 65 per cent in the ESZ and SGNP area.

ource: Field Survey, Consultant

3.6.2.4 Cloudiness
During the southwest monsoon months, the sky is generally overcast. Cloudiness

decreases after the withdrawal of the southwest monsoon towards the end of
September. During the period December to march, normally clear or lightly clouded
skies prevail. Later cloudiness increases with the progress of the season.

3.6.2.5 Wind Speed
Winds are generally moderate with appreciable increase in force during the monsoon

month. Winds during May and the southwest monsoon season are mainly from
directions between southwest and northwest. For the rest of the year, winds blow
from directions between north and east in the mornings and between west and north
in the afternoons.

3.6.3 Water Bodies

3.6.3.1 Lakes
Tulsi and Vihar Lakes are the two major water impoundments located within the

Sanjay Gandhi National Park that supply water to Mumbai and Thane cities. Out of
the two, Vihar Lake is falls within the Eco-Sensitive Zone of Sanjay Gandhi National
Park. Though these two lakes are geographically situated within the National Park,
their water spread areas are not included in the national park and it belongs to the
BMC. Only the catchments of these two lakes are part of the SGNP. Vihar Lake is
situated at the extreme south of SGNP ESZ and has a water spread of about 731.492
hectares. The catchment of Vihar Lake is roughly 851.488 hectares. The catchment
area of 366 hectare is under the management of the National Park whilst the basin of
the lake and the rest of the catchment is under the control of the Brihanmumbai
Municipal Corporation.
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Figure 3.8: Vihar Lake

Source: Field Survey, Consultant

In addition to Vihar Lake, Upvan Lake (part) located in Yeoor Range and Dahisar
Lake located in Krishnagiri Range are the other two lakes within the ESZ boundary.
Upvan Lake is one of the biggest lakes in Thane surrounded by Yeoor Hills and is
one of the primary points of recreation in Thane city.

Figure 3.9: Tulsi Lake

Source: Field Survey, Consultant
Figure 3.10: Dahisar Lake

Source: Field Survey, Consultant

It features hilly terrain with elevations from 30 to 400 meters and experiences a
tropical monsoon climate. It includes several small watersheds that drain into Vasai
Creek, and rivers like Mithi, Oshiwara, Dahisar and Laxmi flows through SGNP and
ESZ. The Park exhibits radial and dendritic drainage patterns due to its undulating
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terrain. These patterns help distribute rainwater through natural streams and valleys,
forming the foundation of Séhsomadd stieadns and nalas
contribute to the catchment of lakes and downstream drainage, playing a key role in
stormwater management and ecology. These watersheds originate in the forested
hills and flow seasonally, especially during the monsoon.

Watershed plan of the ESZ of Sanjay Gandhi National Park encompasses 5 orders of
streams within it. Each stream order in SGNP contributes to water storage,
biodiversity, and sediment control. Protecting lower-order streams is vital, as they
maintain the health and function of the entire hydrological network.
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Figure 3.11: Watershed for the SGNP and ESZ

Zonal Master Plan for Eco-Sensitive Zone of Sanjay Gandhi National Park
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3.6.3.2 Waterholes & Streams

Vasai Creek (previously known as Bassein Creek) that flows in East-West direction
divides the SGNP Division area unequally into the northern and the southern blocks.
The main sources of water in the park are the rain-fed lakes - Tulsi and Vihar, the
river Dahisar, Revat stream and numerous forest streams. The river Dahisar
originates from Tulsi Lake and flows through the forest of Magathane village and joins
Manori Creek to the northwest of Dahisar village. Very few perennial water springs
or waterholes are seen in the beds of the Dahisar River and its tributaries. The Revat
stream starts from Avaghada Hill. It then flows towards north through the reserved
forests of Yeoor village and then through the reserved forests of Chene village and
ultimately joins the Bassein creek (Ulhas River). The stream however is not perennial.
There are a number of spots in this stream-bed, which can be developed as perennial
waterholes. Mithi River originates from Vihar Lake, and flows westwards out of the
National Park and then into the Arabian Sea.

Table 3.13 Table showing details of waterbodies in SGNP and ESZ
Length/Area Flow
in ESZ direction

Waterbody Type

SGNP
Tulsi Lake 139 Ha Perennial Drinking )
water supply

Perenniality Use

Eco Sensitive Zone
Vihar Lake 731 Ha Perennial Drinking -
water supply
Natural
drainage
and flood
management
Natural
drainage
and flood
management
Natural
drainage
and flood
management
Natural
drainage
and flood

management
Source: Consultant Analysis

Dahisar River 4.7 Km Seasonal Westward

Oshiwara River 1.53 Km Seasonal Westward
Mithi River 2.18 Km Seasonal

Southward

Laxmi/Revat River 11.38 Km Seasonal Northward
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Figure 3.12 Waterbodies map of SGNP ESZ
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3.6.3.3 Current challenges of waterbodies
1. Pollution and contamination - lllegal settlements near the park contribute to

domestic sewage entering the waterbodies. Nearby urban areas generate
waste that sometimes finds its way into lakes and streams. Nutrient pollution
leads to excessive algal growth, reducing oxygen levels and harming aquatic
life.

2. Encroachments - Human settlements near SGNP encroach on buffer zones,
leading to deforestation and degradation of catchment areas. Urbanization
around Borivalii, Dahisar, and Mul und exer
resources.

3. Loss of biodiversity - Pollution and human activity reduce fish and bird
populations around waterbodies. Urban expansion threatens mangroves and
marshlands near SGNP, affecting water retention.

3.7 Corridors & Connecting Forests

Sanjay Gandhi National Park is an island ecosystem with connected forest in the
north through active wildlife corridors. It is sandwiched between the two ever growing
cities of Mumbai and Thane in such a way that human habitation totally engulfs it. In
such an ecosystem, corridors and connecting forests play a vital role. Due to the lack
of a buffer zone, the animals of SGNP are perpetually faced with a threat.

Figure 3.13: Vasai Creek, Nagla SGNP

Corridors are particularly important as they allow the movement of animals from one
environment to another. This movement enlarges the a n i maahge @nd habitat and
therefore, helps to increase their genetic diversity and health. This in turn means that
corridors are extremely important for the survival of a healthy population of species.
Vasai creek/Ulhas river is used as a corridor for animals to navigate across SGNP.

The national park is engulfed on three sides by the 2 mega cities. The only opening
is towards the north at the Bassein Creek. Beyond the creek is the northern block
(Nagla) and the lush forests of Tungareshwar. Tungareshwar is also declared as a
wildlife sanctuary. From north of Nagla Block, corridors are been used by the animals
to reach Tungareshwar.
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3.7.1 Tungareshwar

Tungareshwar is a forest covered with deciduous patches and it has perennial water
sources explaining the high densities of wildlife. Along with the high biodiversity
potential, Tungareshwar also acts as a catchment area, which helps to recharge
thousands of freshwater wells in the Vasai Taluka. This forest and the surrounding
areas are vital for maintaining the water security of the entire region. Tungareshwar
is naturally connected to Tansa. The northern block (Nagla) is in turn connected to
Tungareshwar. It is necessary to maintain this natural corridor to ensure the survival
of the species within them.

3.7.2 Thane Creek Flamingo Sanctuary

Thane Creek Flamingo Sanctuary, located along the western bank of Thane Creek
near Airoli and Vashi, is India's first flamingo sanctuary within a metropolitan region.
Spread over 1,690 hectares, it comprises mangroves and mudflats that support rich
biodiversity including over 167 bird species, 12 mangrove species, fish, crustaceans,
and insects. Notably, it hosts thousands of Greater and Lesser flamingos from
October to May and was desighated a Ramsar site in 2022 for its ecological
importance. This urban wetland plays a vital role in conserving migratory species
along the Central Asian Flyway.

3.7.3 Karnala Bird Sanctuary

Karnala Bird Sanctuary, near Panvel in Raigad, is a biodiversity-rich 12.11 sq. km
wildlife reserve in the Western Ghats. Home to 222+ bird species, including the
Malabar Whistling Thrush and endangered Ashy Minivet, it also shelters leopards,
wild boars, and langurs in its moist deciduous forests. The historic Karnala Fort, a
popular trek, offers scenic views. However, urban expansion, deforestation, and
human activity threaten its ecosystem. Conservation efforts, like eco-sensitive
regulations and afforestation, aim to preserve this vital habitat.

3.7.4 Matheran

Matheran, a hill station in Raigad district, is a notified Eco-Sensitive Zone (ESZ)

covering 214.73 sq. km to protect its unique biodiversity. Situated in the Western

Ghats, it is home to evergreen forests, diverse bird species, butterflies, and mammals

like leopards, deer, and wild boars. The area is known for its pollution-free
environment, as vehicles are banned, preserving its fragile ecosystem. However,
deforestation, unregulated tourism, and encroachments threaten its ecological

bal ance. Strict regul ations under the Mahar as
conserve its rich flora and fauna while allowing sustainable tourism.

Some of the major wildlife corridors that are present across these wildlife areas are
SGNP-Tungareshwar Wildlife corridor, SGNP-Yeeor Hills corridor, Karnala Bird
Sanctuary-Matheran Eco-Sensitive Zone corridor, Tungareshwar-Tansa Wildlife
Corridor, Matheran-Bhimashankar Wildlife corridor.
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Figure 3.14 Wildlife sanctuar

Zonal Master Plan for Eco-Sensitive Zone of Sanjay Gandhi National Park
(Map showing Wildlife Sanctuaries and Bird Sanctuaries in MMR)
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[ Tungareshwar Wildlife Sanctuary
[ Thane Creek Flamingo Sanctuary
[ Matheran Protected Area

[ Tentative Karnala Bird Sanctuary

Source: Consultant Analysis
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4 BIODIVERSITY OF ESZ

Biodiversity is a fundamental component of ecological sustainability, playing a crucial
role in maintaining ecosystem balance and supporting human well-being. The
assessment of biodiversity within the study area provides valuable insights into the
richness of flora and fauna, ecosystem functions, and potential conservation
priorities.

This chapter presents the findings of a biodiversity survey conducted to document the
variety of species, habitat conditions, and ecological significance of the area. The
survey involved systematic data collection, including field observations, species
identification, and habitat assessments, to evaluate the ecological health and
diversity of the zone. By analysing key biodiversity indicators, the study aims to inform
planning decisions, conservation strategies, and sustainable land-use management.
The following sections detail the methodology of the survey, key findings on species
diversity, habitat distribution etc.

4.1 Study Area Delineation

For the biodiversity survey and subsequent vulnerability assessment, the study area
has been systematically divided into zones based on key ecological and urban
parameters. A geo-referenced map of the Eco-Sensitive Zone (ESZ) was created,
incorporating a grid system with each grid measuring 0.5m x 0.5m. This grid
framework served as the basis for delineating survey zones, ensuring a structured
approach to data collection and analysis.

The size of each zone was carefully determined, with the primary criterion being that
no zone exceeds one hectare. The delineation was influenced by urban density,
wherein higher-density areas were assigned smaller zones, while areas dominated
by dense vegetation, indicative of lower urban density, were allocated larger zones.
This methodology ensures an equitable distribution of survey zones, aligning with
population density and urban characteristics.

Natural and infrastructural features were integral to zone delineation. Zones extend
between roads and natural drainage systems, acknowledging their role as barriers
affecting wildlife movement and human-animal interactions. These features are
critical points of potential conflict and serve as natural boundaries for the survey.
Additionally, urban zones were confined within village boundaries to maintain
administrative clarity and prevent overlap between villages.

A total of 219 zones were established to comprehensively cover the ESZ. Each zone
will be subjected to a detailed assessment, leveraging data collected on a zone-by-
zone basis to support biodiversity analysis and conservation planning.

4.2 Survey Methodology

The biodiversity survey was meticulously designed, considering the unique
characteristics of the study area and the allocated timeframe. A dedicated team of
field biologists and specialists was assembled to ensure seamless execution. The
planning phase involved an in-depth evaluation of various data collection
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methodologies, including Transect Sampling, Quadrant Sampling, and Randomized
Sampling. After thorough assessment, Randomized Sampling was selected as the
most suitable methodology, offering comprehensive and representative insights into
the biodiversity of the study area.

Data collection methodologies varied based on the survey's purpose and the type of
flora and fauna present. The survey, conducted in 20217 2022, played a crucial role
in understanding and protecting the natural habitat within the SGNP ESZ. Field
surveys were conducted on-site, with each grid systematically assessed. Applications
such as 'Map Marker' and 'GPS Map Camera' were utilized to locate species on the
map, which was later superimposed as layers in the Earth application for categorizing
eco-sensitive zones.

Prior to the field survey, preparatory tasks were undertaken, including:

1 Obtaining necessary permits and permissions from relevant authorities,
including Aarey Milk Colony, Film City Area, Filter Pada, Adarsh Nagar, Peru
Baug, Hill Crest Society Area-JVLR, Passpoli-Goregaon, and Poman Village.

1 Procuring essential field equipment, including binoculars (Olympus 10x40),
GPS receivers (Garmin Map 76), digital cameras (Canon 60D) with a 300mm
zoom lens, field guidebooks for species identification, and notebooks for field
documentation.

1 Developing a comprehensive list of parameters for flora and fauna data
collection.

It has to be noted that the survey is done using trail method where trails are followed
and visibility of 25m was available. Details are primarily based on the details captured
using these trails and visibility of 25m on both the sides of the trail.

Survey zones were created based on the accessibility across natural features within
the ESZ area.

This systematic approach ensures accuracy and reliability in biodiversity assessment,
supporting conservation efforts within the eco-sensitive zone.

4.3 Biodiversity Assessment Parameters

A structured checklist was developed to document flora and fauna observed during
the survey. The following parameters were recorded to facilitate comprehensive
analysis and conservation planning:

1 Zone Number: Each recorded observation was linked to a predefined grid,
aiding in data compilation and identifying high-impact zones.

1 Common/Local Name: Local nomenclature was recorded for easier species
identification and community engagement.

1 Species Type (Annual/Seasonal): Understanding seasonality helps assess
species presence, resource availability, and ecosystem dynamics.

91 Dispersal Distance: Insights into species dispersal patterns inform habitat
connectivity, ecosystem health, and potential threats from invasive species.
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1 Count of Species: The abundance of flora and fauna provides key indicators
of biodiversity richness and ecosystem stability.

1 Species Location: Recording precise locations aids in understanding migration
patterns, habitat suitability, and human-induced environmental impacts.

1 Age Category (Juvenile/Adult/Heritage Tree): Trees with a minimum girth of 10
cm at chest height and 3m in height were included in the survey, ensuring a
comprehensive inventory.

1 Species Health (Healthy/Unhealthy/Irrecoverable): The condition of flora was
assessed to identify environmental stressors, habitat degradation, and
conservation priorities.

1 Age and Health Parameters: The distribution of healthy and unhealthy species
provides insights into ecosystem stability, resilience, and areas needing
intervention.

Table 4.1: Checklist for assessment of Flora & Fauna
Zone Number
Flora / Fauna

Common Name/Local Name
Characteristics Species Type (Annual/ Seasonal)
Species Name
Dispersal Distance (Extent of Habitat of
Abundance of Species Species
Count of Species
Species Location
Area
Life Expectancy
Age (Juvenile/ Adult/ Heritage tree)
Girth Size
Height

Locational Parameters

Age Health Parameter

Remarks
Source: Consultant Analysis

The recorded data was systematically compiled in an Excel sheet for further analysis,
including the classification of human animal conflict zones. These parameters
contribute to understanding biodiversity trends, supporting conservation strategies,
and informing policy decisions for sustainable ecosystem management.

4.4 Limitations of Survey

The biodiversity survey was conducted in accordance with site conditions; however,
several challenges were encountered that impacted the accuracy and efficiency of
data collection. The biodiversity survey was conducted in accordance with site
conditions; however, several challenges were encountered that impacted the
accuracy and efficiency of data collection.

Accurately identifying and classifying species was a significant challenge, particularly
for cryptic species, morphologically similar species, and those with limited existing
research. These identification difficulties affected the precision of species
documentation and analysis. Survey site constraints also posed considerable
challenges. Conducting surveys in biodiversity hotspots, characterized by
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exceptionally high species richness and dense vegetation, made species
identification and enumeration more difficult. Additionally, accessibility was a major
issue, as some areas were difficult to reach due to rugged terrain, extreme weather
conditions, and limited infrastructure.

Safety concerns further complicated the survey process. Surveys in regions such as
Aarey Forest, known for potentially dangerous wildlife, posed risks to researchers.
Additionally, areas with security concerns, such as Appapada, presented significant
safety challenges due to high crime rates and political instability, making fieldwork
hazardous. Regulatory barriers and permit restrictions also affected the survey.
Despite obtaining prior permits, access to certain sites was denied, leading to delays.
Restricted entry was encountered in locations such as Ram Prasad Chawl (Shivaji
Nagar, Kurar Village), Hanuman Pada (Mulund-West), and Naigaon-Sasunavghar
(Vasai-Virar) due to expired police permission letters and ID cards. Despite these
challenges, efforts were made to mitigate limitations through adaptive methodologies
and multiple survey techniques to ensure robust biodiversity assessments.

4.5 Survey Observations

Different climatic conditions influence the presence of flora and fauna, making it
essential to monitor biodiversity periodically. The survey was strategically scheduled
to maximize species observation, with data collection undertaken during both pre-
monsoon and post-monsoon periods. Trails covered each grid systematically, during
Morning to Afternoon with data recorded using the '‘My Tracks' application through
visual observation and photographic documentation.
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Figure 4.1: Visually Covered area during trails

Zonal Master Plan for Eco-Sensitive Zone of Sanjay Gandhi National Park
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The list of Flora found in pre monsoon survey and post ,monsoon is given in Annexure
IV.Few flora species mostly common that were found during pre and post monsoon
survey in ESZ are shown in pictures below.

Flora Details

Scientific Name: Albizia chinensis
Common Name: Pharadi
Habitat & Distribution: Native to South
and Southeast Asia; thrives in tropical
forests, grasslands, and along
riverbanks.

Description: Albizia chinensis is a fast-
growing deciduous tree, reaching 157
30 m height, wi th a
bipinnate leaves.

Scientific Name: Cocos nucifera
Common Name: Coconut Palm
Habitat & Distribution: Native to coastal
Melanesia and Southeast Asia, including
Malaysia, Indonesia, the Philippines, and
Papua New Guinea.
Description: A tall palm reaching 30m,
with pinnate leaves (4i 6m) and smooth
trunks. The fruit is the coconut. Flowers
are polygamomonoecious, with both male
and female flowers in the same
inflorescence, flowering continuously.
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Scientific Name: Tamarindus indica
Common Name: Chinch
Habitat & Distribution: Native to tropical
Africa, widely cultivated across South
Asia; thrives in semi-arid to humid
regions, often in dry deciduous forests.
Description: Tamarindus indica is a slow-
growing, long-lived tree reaching 1271
1 8 wmighh with a dense crown, feathery
pinnate leaves, yellowish flowers, and
curved brown pods containing tangy,
edible pulp.

Scientific Name: Borassus flabellifer
Common Name: Palmyra palm
Habitat & Distribution: native to South
and Southeast Asia; commonly found in
coastal regions, dry plains, and
agricultural lands; thrives in arid to semi-

arid tropical climates.
Description: Borassus flabellifer is a tall,
robust palm reaching 2003 0 m i n

with a straight trunk, large fan-shaped
leaves, and bears sweet edible fruits,
sap, and strong fibrous wood.

Scientific Name: Ficus benghalensis
Common Name: Banyan Fig, Indian
Banyan

Habitat & Distribution: Grows in monsoon
and rainforests up to 600m but is drought-
resistant and tolerates mild frost.
Description: A large, fast-growing
evergreen tree, widely introduced in
tropical and subtropical regions,
naturalized in both natural and disturbed
areas.

Scientific  Name: Mangifera indica
Common Name: Mango Tree
Habitat & Distribution: Found along
riverbanks and in homesteads across
India, Myanmar, Thailand, Indo-China,
and Malesia.
Description: A large evergreen tree with
oblong or elliptic-lanceolate leaves.
Terminal panicles bear uni- or bisexual
creamy-white flowers. The fruit is an
ovoid-oblong drupe.
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Scientific Name: Peltophorum
pterocarpum
Common Name: Copper Pod

Habitat & Distribution: Native to tropical
Southeast Asia and northern Australasia,
including Australia, Sri Lanka, Indonesia,
Malaysia, Papua New Guinea, the
Philippines, Thailand, Vietnam, and
India.

Description: A deciduous tree growing
157 25m (rarely 50m) tall with a 1m trunk
diameter. Leaves are bipinnate (307160
cm) with 167 20 pinnae, each having 201
40 oval leaflets. Yellow flowers (2.514
cm) bloom in large racemes (up to 20 cm)
after about four years.

Scientific  Name: Syzygium cumini
Common Name: Jamun
Habitat & Distribution: Found in shoals,
riverbanks, and scrub, also planted as
avenue trees up to 1400m. Native to the
Indian subcontinent, Southeast Asia, and
Australia.

Description: A fast-growing tree reaching
30m and living over 100 years. It has
dense foliage for shade, rough dark grey
bark at the base, and smoother light grey
bark higher up. Its kiln-dried wood is
water-resistant.

Scientific  Name: Tectona grandis
Common Name: Teak
Habitat & Distribution: Tectona grandis
(Teak) is native to South and Southeast
Asia, thriving in mixed deciduous forests
with well-drained soils, mainly found in
India, Myanmar, Thailand, and parts of
Indonesia and Laos. Description: Tectona
grandis is a large deciduous tree
reaching 30140 m tal |, Wi
trunk, large ovate leaves, and valuable
durable hardwood prized for furniture and
construction.
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The list of Fauna found in Pre-Monsoon survey and Post Monsoon survey is given in
Annexure V. Pictures of Fauna found in ESZ during Pre and post monsoon survey

are as follows:

Fauna

Details
Scientific  Name: Ardea intermedia
Common Name: Intermediate Egret

(Medium Egret)
Habitat & Distribution: Ardea intermedia,
the Intermediate Egret, inhabits

freshwater wetlands, marshes, and
shallow lakes across Asia, Africa, and

Australia, favoring tropical and
subtropical regions with abundant aquatic
vegetation and fish.

Description: Intermediate Egret is a
medium white heron, 607 70 cm tall, with
slender neck, yellow bill, and black legs
and feet..

Scientific Name: Macaca  mulata
Common Name: Rhesus Macaque
Habitat & Distribution: Macaca mulata,
the Rhesus Macaque, inhabits diverse
habitats including forests, grasslands,
and urban areas across South, Central,
and Southeast Asia, especially India,
Nepal, Bangladesh, and parts of China.
Description: medium-sized monkey, 4071
60 cm long (excluding tail), with
brownish-gray fur, expressive face, and
adaptable behavior in diverse
environments.

Scientific Name: Columba livia
Common Name: Rock Pigeon (Blue Rock
Pigeon)

Habitat & Distribution: Columba livia, the
Rock Pigeon, is found worldwide,
inhabiting urban areas, cliffs, and
farmlands, originally native to Europe,
North Africa, and South Asia. Description:
Rock Pigeon is a medium-sized bird, 3071
35 ¢cm | ong, -gmy plbmage,l
iridescent neck feathers, and strong
flight; commonly seen in cities and towns.
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Scientific Name: Macaca radiata
Common Name: Bonnet Macaque
Habitat & Distribution: Macaca radiata,
the Bonnet Macaque, is native to
southern India, inhabiting forests, temple
grounds, and urban areas; highly
adaptable to both rural and urban
environments.

Description: medium-sized primate, 3571
60 cm |l ong, with a |
fur, and distinctive hair whorl resembling
a bonnet on its head.

Scientific Name: Spilopelia chinensis
Common Name: Spotted Dove

Habitat & Distribution: inhabits open
woodlands, gardens, and urban areas; a
slender bird with brown body, spotted
neck patch,and 28132 c¢cm i n |
Description: medium-sized bird, 287

32 ¢cm | ong, vbiownhbody, |
white-spotted black collar, slender build,
and soft, cooing calls.

Scientific Name: Buprestidae
Common Name: Jewel Beetle
Habitat & Distribution: Found in forests,
woodlands, and heaths, especially in the
Sydney region. Larvae live in wood or
plant stems, some feeding on dry leaves.
Description: A family of glossy, iridescent
beetles, also called metallic wood-boring
beetles. Known as flatheaded borers in
the larval stage. One of the largest beetle
families, with 15,500 species in 775
genera and nearly 100 fossil species.
They are cylindrical to ovoid, typically
under 20 mm, but can reach up to 80 mm.
Scientific Name: Dysdercus cingulatus
Common Name: Red Cotton Stainer
Habitat & Distribution: Found in Nepal,
Sri Lanka, northeastern India,
Bangladesh, Thailand, the Philippines,
Sumatra, Borneo, Papua New Guinea,
and northern Australia.
Description: Grows 12118 mm long,
mainly red with a white collar and three
black spots. Similar to Dysdercus koenigii
but slightly larger, with partially black
femora, unlike the completely red femora
of D. koenigii.
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Scientific Name: Phalanta phalantha
Common Name: Common Leopard
Description: An orangish-yellow butterfly
with a 501 60 mm wingspan. The bright
orange upper wings have numerous black
spots and streaks. Forewings feature
brownish-black lines, discal spots,
postdiscal lunules, a subterminal fine
line, and terminal spots at vein apices.

Scientific Name: Neptis hylas
Common Name: Common Sailor
Habitat & Distribution: Found across
continental India, Sri Lanka, Assam,
Nepal, Myanmar, China, and Indomalaya.
Description: Dry-season form has a black
upperside with pure white markings.
Forewing has a club-shaped discoidal
streak and distinct triangular spot.
Hindwing has a subbasal band and
postdiscal spots. Underside varies from
pale to dark ochraceous with broader
white markings outlined in black.
Antennae, head, thorax, and abdomen
are black, with dusky white palpi and
underside.

Scientific Name: Pareronia hippia
Common Name: Indian Wanderer
Habitat & Distribution: Found in Sri Lanka
(ceylanica endemic) and diverse habitats
like beach hinterlands, forest edges,
parks, and gardens up to 500m.
Description: Females resemble males but
have more extensive dark brown areas.
Hippia females have chalky greyish-white
markings, while Valeria females have a
yellow wing base, mimicking the toxic
Parantica aspasia.
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