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MESSAGE

Biodversity plays a crucial role in the life support systems
and forms the basis of livelihood. Understanding a natural
environment and sharing thal knowledage with the next
ganaration 15 chbcal o Eﬂfl}guﬂ-rﬂ the ecosystam on aur
planet that sustain life, including ours,

The Aravalli Biodiversity Park - a green intiabive launched
by Delhi Development Authority in collaboration with the
Centre for Envirenmental Management of Degraded
Ecosysterns (CEMDE), University of Delhi, to presense the
natural hentags af Delli and anhance amdamonmantal
sensitivities, is a step in this direction

Place : Mew Delhi
Date : 10.03.2021
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MIMISTER OF STATE FOR CIVIL AVIATION (/c)

MIMISTER OF STATE FOR COMMERCE & INDUSTRY
GOVERMMENT OF INDI1A

| am certain that this ‘e-Book’ on Biodiversity Parks
Mature Reserves of Delhi which provides glimpses of the
resplendent flora and fauna and explaining the unigue
bicdnersity of the city, should be of interest to young
stuckents and environmental enthusiasts alike

| would like to place on recard my appréeciation o e
team that has been at the vanguard for propagating the
graening of Delhi and thus enhancing the quality of urban

EironmeEnt.

| arn confidant that DA will cantinue its offarts and will
qive thir City mong lunt Spaces.

u;”;/;

(Hardeep S Puri)
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MESSAGE

Biodiversity parks are models of urban environment
sustainability and resilience. The present book “Biodiversity
Parks : Mature Reserves of Delhi”’ encapsulates DDA's
arduous efforts in establishing Biodiversity Parks of Delhi
with a view to protect and preserve the natural habitat of
the capital city . It illustrates the successhul journey of how
administrators |, scientists, englineers and landscape
architects together transformed the degraded landscapes
of Delhi - the ecosystems of the nver Yamuna and the Delhi
Ridge, the tweo life supporting natural features of the city
into a perfect bliss.

In the vear 2003, | had the cpportunity to be associated
with a momentous decision of bringing back the last
natural henitage of Delhi through the establishment of
“Biodiversity Parks™ when the initiative was taken by
DDA along with Professor C. R, Babu in collaboration with
Centre for Environmental Management of Degraded
Ecosystems (CEMDE), University of Delhi, The Delffw
Brodiversily Foundalion was created to oversee not only
the development of Yamuna Biodiversity Park but also to
create more Biodiversity Parks in future and to sustain
tham.

The development of the first Biodiversity Park was taken
up on 3.5 hectares of land located in the upstream of
Wazirabad: resarvoir on Yamuna River near Jagatpur
village and  soon thergafter work was started on the
Aravalll Biodiversity Park, Today, seven Biodiversity
Parks of Delhi, spreading over 1000 hectares, represent
high density closed canopy forests, grasslands and
wetlands with 3000 species of plants and animals
thriving in approx. 70 szelf-sustaining biological

Blace ;: Mow Dolhi
Date : 03.03.2021

communities. The Biodiversity parks have transformed
the barren and degraded landscapes into [uxuriant
farest, grassiand and wetland communities,

The forest ecosystems, grasslands and wetlands of
Biodiversity Parks are excellent sinks for carbon dioxide,
They alsoserve as effective filters for various sources of
air pollution and as excellent dust trappers thus
contributing in pollution mitigation and adaptation of
Dealni to climate change. Besides conserving the natural
heritage of Delhi and the flora and fauna , these parks are
an integral part of blue-green urban infrastructure. It
would anly be befitting to promote these parks as
environmental education hubs and places of interest for
wisibors incoordination with the Tourism Department and
Education Department of Govl. of MCT of Delhi. Mot only
this the rich plant resources are also of great medicinal
value with potential for commercial use. Howaver to
avoid any human-wildlife conflict arcund the
Bicdiversity Parks an effective Action Plan needs to be
drawn (o ensure harmonious coaxistence.,

The book bears testimony to eamest and passionate
efforts towards conserving and preserving the ecological
and environmental assets of the city. | am certain by
effectively documenting the efforts and processes of
restoration of Biodiversity Parks, this book shall inform
and inspire administrators, envirenmentalists, educators
and students to take up similar initiatives towards
preservation of natural heritage in varous urban aneas.

*Jai Hind'

(Anil Baijal)

Anil Baijal

MESSAGE

Protecting the Biodiversity is an integral part of
astablishing a functional and ecolagical environment.
Establishment of network of Biodiversity Parks in Delhi s
an initiative taken by Delhi Development Authority in
collaboration with Centre for Environmental
Management of Dearaded Ecosystems (CEMDE),
University of Delbi to promote conservation of natural
rasourcas in the expanding urban matny of Delhi, These
Parks serve as a hub of education, culture and
cansarvation activities through connacting the
biodiversity to thecity and its people.

I have personally visited all the seven Biodiversity Parks
which not only showcase the restored natural
acasyvstems but alse the ingenious methods to treat the
sewage by constructing wetland systermns. | congratulate

Place : Mew Delhi
Data : 26.02.2021

the team at DDA under the technical guidance of Prof.
C.R. Babu, which with its Iinnevative & positive approach
have created these natural rescurces in the form of
Biodiversity Parks, | appreciate the team involved in this
task for bringing out an Hlustrated and informative
dacurmant.

This e-book provides the framework for taking action for
conservation of biodiversity, substantial use of its
components and fair and eguitable sharing of benefits
arising out of their use. [t may motivate other urban arcas
o replicate the models in enhancing clean and green
spaces in thair city limits.

| wish DDA all the best for this endeavor !

a Shanker Mishra}

Durga Shanker Mishra



MESSAGE

The importance of biodiversity in our lives cannot be
overstated. Beyond maintaining functional ecosystems
and regulating climate, biodiversity renders invaluable
cultural, economic, and educational benefits o ocur
society. However, local flora and fauna have degraded due
to rapidly urbamizing landscapes of metropolitans like
Calhi, and ara in critical need of systemic & scientifically-
backed strategies for their protection, conservation and

propagation,

Rejecting obsolete notion of development and
anvirenmeantal conservation being at loggerheads,
biodiversity concerns are getting integrated with urban
planning principles. The understanding of sustainable
greaen infrastructure in DDA, has evolved from manicured
lawns to biodiversity parks through collaborative efforts
with the Centre for Environmental Management of
Cegraded Ecosystems (CEMDE). the University of Dalhi.
The establishment of such parks has been a key effort by
tha DDA to reclaim greon and Blue spaces in the city under
its objective of creating sustainable physical and social
emdranmeants for improving the quality of life. Presenthy,
seven biodiversity parks have been successfully
astablished and have gained traction as conservation
modads warthy of replication.

The main aim i5 the recreation of locally extinect
ecosystemns and restoration of degraded landscapes and
watarscapes. This is exemplified by the results at Yamuna
Biodiversity Park, a degraded land earmarked for dairy

Place : New Delhi
Date : 16.03. 2021

VICE CHAIRMAN
DELHI DEVELOPMENT AUTHORITY

production with only 141 recorded species of flora and
fauna, which now boasts of over 1359 species-almost ten
timas the provious number The projects also emphasize
the use of technically and scientifically sound sustainable
models which leverage all-natural processes for
conservation. For instance, the Meela Hauz Lake, a
pravicusly dead ecosystem due to sewage deposits, has
been revived through a constructed wetland system
(OWS) ko treat the sewage water through bioremediation.
The quality of water in Neela Hauz is now comparable to
that of a flowing river and supports rich biodiversity. This
successful experimentation with CWS has served as a
prototype for aumercus wetlands and water bodies in
Crelbn andd 15 being recreated in Kahnd Biodiversity Park on
Yamuna flocdplains.

This e-book on DDA's biodiversity parks would provide
many such tangible and educational experiences to the
readers. It guides one back to nature, into the forests and
lakes, discovering Fascinating flora and fauna while
explaining the significance of conserving their natural
habitat and preserving the biodiversity of our planet.

This success wouldn't have been possible without Prof
C.R. Babu, CEMDE, and our team, who laok after these
biodiversity parks and are committed to safeguarding the
ecasyvetems that sustain all life, including that of the
generations to follow,

Congratulations!

P

(Anurag Jaind

Anurag Jain

FOREWORD

Urban Centres across the world are facing multiple
environmental crisis such as air pollution, water scarcity,
deplation and contamination of ground water,
deterioration of soil heailth, loss of Biodiversity etc.
Invasion of exotic species of flora and anthropogenic
activities causing habitat fragmentation have led to
degradation of tha twemajor zones of biodiversity in Dalhi
e, the Yarmuna & the Delhi ridge. In order tocurle this trend,
a unique & novel concept of Biodiversity Parks has been
taken up by the DDA in technical collaboration with the
Centre for Environmental Management of Degraded
Ecosystems (CEMDE), University of Delhi. DDA'S
Landscape and Environment Planning Departmeant,
Engineering Department in coordination with the beam of
CEMDE under the guidance of Prof. C.R. Babu have bean
steering the Biodiversity Parks Programme since year
2000

Due o concerted efforts, well planned and properly
axecubed ecological interventions, a barren degraded
landscape in Yamuna flocdplain has been completely

Place : Hew Dalhi
Date : 16.03.2021

PRINCIPAL COMMISSIONER
DELHI DEVELOPMENT AUTHORITY

transformed in o a beautiful landscape full of luxuriant
forests, grasslands and wetlands, Similarly ridge forasts,
which lost biodiversity due to encroachment of invasive
species like Lantana camara, Prosoods julifiora are in
process of restoration by gradual replacemant of weeds
and invasive species with native species, Effort has been
made to develop a multi-storeyved structure of diverse
forest community and larger tree height heterogenaity in
the Biodiversity parks, which has also helped in achieving
higher faunal diversity besides acting as natural filter for
dust pollution and a sink of Carbon.

In short, these Biodiversity Parks have become Mature
Reserves aiming at conserving Delhi’s natural heritage and
for pramoting education an environmental and nature
conservation by acting as living museums among
students, researchers, nature enthusiasts and general
public. | feel pride in presenting this eBook on bahalf of
DDA on the journey of development of seven Biodiversity
parks of Delhi.

" —
—
{Rajeev K. Tiwari)

Rajeev K. Tiwari




PREFACE

Matural heritage is wvirtually wiped out from the
developmental matrix of Delhi city. Though Delhi is
greenest but whoen compared to some of capital citios
of the world, the proportion of Delhi greens (19%) is less
than half of what has bean found in Moscow, Singapore,
Sydneyand London, Even the part of Delhi greens = the
Ridge which, once, sarved as a shield against dust
storms, is represented by a massive biological invasion
of Vilayti Kikar (Prosopis juliffora). Similarly, the 22 km
long urban stretch of the river Yamuna has lost much of
its floodplain including its wetlands, marshes, swamps,
forests and grasslands, and riparian ecosystems, all of
which are critical for sustenance of healthy river
ecosystams,

Te bring back the lost pristine glory of the Ridge and
river Yamuna, the Delhi Development Authority in joint
collaboration with the Centra Ffor Environmental
Management of Degraded Ecosystems (University of
Dalhi) launched Biodwersity Parks Programme to
develop, manage and sustain Biodiversity Parks and to
restore the lost natural heritage of Delhi on degraded
landscapes. These Biodiversity Parks are unigue
landscapes of wildarnass and differ from recreational
Parks in having diverse ecosystems that harbour native
plants, animals and microbes, and render multiple
ecological services such as carbon sequestration,
recharge of ground water and reduce pollution load,

B
el favafaerea

PROFESSOR EMERITUS
UNIVERSITY OF DELHI

besides contributing to urban environmental
sustainability and resilience to climate change,

it is ry duky ko mantion here briefly how the successful
journey of DDA Biodiversity Parks of Delhi is
accomplished. Shri Vijal Kapoor and Shri Anil Baijal
tearn as the then Lt. Governor of Delhi and the Vice-
Chairman of DDA, respectively and subsegquently Shri
Anil Baijal as Lt. Governor of Delhi played key role in
the successful venture of DDA - the establishment and
sustenance of Biodiversity Parks of Delhi. The journey
started in 2001 when | met Shr Vijai Kapoor at a
conference and brought to his attention about the loss
of native biodiversity from Delhi and the need to
conserve it It was during this discussion that the
concept of Biodiversity Park was evolved, and within
few weeks both Shri Vijai Kapoor and Shri anil Baijal
initiated due processes for establishing the first
Biodiversity Park of the Country and perhaps in the
wiarld = Yamuna Biodivarsity Park. The DPR was
prepared and necessary approvals from the Delhi
Development Authority were accorded for the
establishment of Yamuna Biodiversity FPark on 635
hectares land located in the upstream of Wazirabad
reseroir on Yamuna River near Jagatpur village.

Meanwhile tweo pivotal eavents with respect to
Biodiversity Parks took place; Shri Vijai Kapoor and
Shri Anil Baijal took initiative and created Delhi

e
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PROJECT INCHARGE (BIODIVERSITY PARKS PROGRAMME)

Professor C.R. Babu

EBiodiversity Foundation undar Section 5a of DD Act
1257 to oversee the development of Yamuna
Biodiversity Park but also to create more Biodivarsity
Parks in future. The second event was that Shri &Anil
Eaijal chaired a meeting on 15t September 2003 as
Vice-Chairman of DDA wherein a crucial decision was
taken for bringing DDA and CEMDE (University of
Delhid together for the development of the first
Biodiversity Park, as the scientific axportise for the
development of ecosystems was not available within
DDA, it was also decided in the meeting to recruit
Scientists and Technical persons by the University of
Dradhi, whe will work in the foundation; and this matter
was reported and approved in the meeting of Delhi
Cevelopment Authority vide minutes no. PA/DIr
(FIZ002/DDASD-500 Vol I/ D-112, dated 17/09/2003.

The foundation for Yamuna Biodiversity Park was
done by planting saplings of silk cotton tree by Shri
Vijal Kapoor, Shri Anil Baijal and Professor Deepak
Mayyar (the then Vice-Chancellor of DU) and these
saplings are now full-grewn trees of 30 to 45 feat
height. With success in bringing back the lost Yamuna
rivar basin ecosystems in Yamuna Biodiversity Park,
particularly wetlands, Shri Vijal Kapoor and Shri Anil

Placae : Maw Delhi
Date @ 24.02.2021

Baijal took decision to dovelop Aravalll Bicdiversity
Park within one year after the foundation of Yamuna
Biodiversity Park. The foundation stone of Aravalli
Brodiversity Park was laid by the then Depuly Prirme
Minister of India, Shri LK. Advani.

As both the Biodiversity Parks gained popularnity
amang the public and students community who
receive their practical environmental education
coupled with the realization by the Public
Authorties and Judiciary the need for preservation
of natural heritage for urban envircnmental
sustainability, the Yamuna and Aravalli Biodiversity
Parks soon became models for replication not only
in Delhi but also across the country.  In Delhi itself,
DDA has established five more Biodiversity Parks at
different locations and the Biodiversity Parks
bocame flagship of DDA

As Lt Governor of Delhi, Shri Anil Baijal has been
promoting the creation and protection of blue-
green urban infrastructure, As a part of blue-green
urban infrastructure of Delhi, Shri Anil Baijal's vision
of Bicdiversity Parks for enhancing the quality of life
in Dalhl led to the creation of Delhi Biodiversity

Society that ensures the develepment and sustainable
management of existing and future Biodiversity Parks.

The spectacular success story of DDA Biodiversity
FParks 15 showcased n the present Book on
"Biodiversity Parks: Mature Reserves of Delhi”. The
prime abjective of this Book is to get the attention of
Palicy Makers and Planners for replication of
Biodiversity Parks of Delhi as a model for
envirenmental sustainability and resilience. The
genesis, the concept, the structural elements and
management of Biodivarsity Parks are briefly
explained in the introductory chapters of the Book.
The bulk of the book illustrates the diverse biological
communities and their plant and animal diversity
established in the seven Biodiversity Parks of Delhi
The natural hertage in terms of flora and fauna of Delhi
are vividly depicted in pictures. There are brief
accounts on medicinal plants and animal interactions
aswall as interactive learning in Blodiversity Parks.

L-ﬁ-%

(Professor C.R. Babu)
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ABOUT THE BOOK

To ansurne a good quality of life for residents of Dalhi, the
Delhi Development Authonty (DDA has been

creating grean-olus infrastructure through its Master
Flans of Delhi (MPDs) and has taken a lead in restoring,
maintaining & preserving the natural heritage of Dalhi
Heeping this as a majcr goal, DDA has been acbively
promoting the development of green belts, theme parks,
urban woodlands etc., This is a part of DDA’s efforts for
anriching the environmental quality of the city and
therety improving the quality of life

To bring back this lost natural heritage of Delhi, and to
enhance the qualty of enviregnment which i turn
enhances the quality of life, DDA took the initiative of
developing Bicchversity Parks in collaboration with the
Contre for Envirenmental Managemeont of Degraded
Ecosystem, University of Delhi, These were created on
degraded landscapes/mverscapes through the nurturing
of forest and wetland ecosystems. These restored
acosyatems not only prasersd the vamishing flara and
fauna but also provide a range of ecological goods and
sarvices. The DDA haz <o far developed soven
Biodiversity Parks spreading over more than 1000 Hac
These include Yamuna, Aravalll Tilpath Valley, Northern
Ridge, Neala Hauz, Tughlagabrad and Kalindi Biodiversity

Place : New Delhi
Date : 16.03.2021

Parks and have more than 3000 species of plants and
ammals thaving in about 7O iotogrcal communities. The
Yarmuna and Aravalli Biodivarsity Parks have bacome
Mature Reserves of Delhi and contain wildlife and
Brodivarsity that werd fean in Dalhi about 100-150 Years
aga. These Biodiversily Parks have become global
models for urban envirenmental sustainability and
rasihence, DDA has brought out the present E-DooOX 1o
showease the natural heritage of Delhi that has been
brought back through the establishment of Biodiversity
FParks within aspan of two decadas.

The reader will find himself or herself amidst the
splendours of Delhi's natural history from seven differant
Biodwersity Parks. The pholographs presented in the
Book are lively and capture and provide a visual feast to
those who peep through the chapters, To sum up, the E-
book on "Biodiversity Parks: Matura Resaerves of Dalhi®
provides ghimpses of what the natural heritage of Delhi is,
and how it has baean Broudght back and sustaned through
DDA's Biodiversily Parks This splendid cutcome of DDA's
efforts for proaviding quality of lifein Delhi is an example
to be adopted for urban resilience across the world in the
face of ever increasing envirenmental and public health
crises arising cut of pollution and pandemics

7. At

(Foonam Dewan)

Poonam Dewan
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Jewels in Delhi's ?
Green Treasure

Delhi is one of the oldest inhabited cities in
the world and was the seat of powaer of many
dynasties and rulers since the 6th century BC.
As a result of the rise and fall of mighty
empires and powerful kingdoms, Delhi is
well-known for its past glories, cultural
heritage and archeological splendors but has
lost much of its natural heritage.

After India's Independence, Delhi has become
a mega metropelis with massive urbanization
and population touching 30 million in 2019. It
is expected to be the most populated capital
city in the world by 2030.The period of 73
vears of development led to further loss of
natural heritage and is threatening the life
supporting potentials of two major landforms,
the Ridge and the River. These life-supporting
ecosystems have deteriorated to such an
extent that the quality of life is threatened.

For example, the entire Ridge forest has not
only shrunk in size but harbours a massive
biological invasion by the Mexican species
‘Prosopis juliflora {vilayati kikar)' which was
introduced by the British approximately in
latter half of the 19th Century to green the
Ridge, The 22 kilemeter urban stretch of the
river Yamuna in the downstream of
Wazirabad, is dead and has become an open
sewer, with the floodplains reduced to
channel banks. The loss of sinks to air
pollutants coupled with enhanced vehicular
pollution, has made the air quality "severe to
very severe” with marked increase in PM2.5
concentration in winter months. This has also
contributed to extreme temperatures.

1 BSDIVERSITY PARKS

MATule EFLERER OF e

Delhi Development Authority (DDA)Y, a land
owning and city building agency under the
Ministry of Urban and Housing Affairs,
Government of India has been concerned
with declining environmental quality and
quality of life. In pursuit of enhancing the
quality of life, DDA has been developing and
managing several green spaces in the urban
matrix and most of them are recreational
parks. Besides DDA, other local government
agencies have also been developing green
spaces, but these are also recreational areas.
These recreational green spaces cannot
substitute the lost natural heritage in terms of
providing and sustaining environmental
quality and other ecological services much
needed by the city and its citizens,
particularly the ground water availability.

To bring back the natural heritage lost in the
urban matrix of Delhi; DDA has been
developing a network of Biodiversity Parks - A
new concept evolved and implemented for
the first time in the world by DDA in joint
collaboration with CEMDE, University of Delhi.
Presently seven Biodiversity Parks, wviz.,
Yamuna, Aravalli, Neela Hauz, Northern Ricdge,
Tilpath Valley, Tughlagabad and Kalindi
Biodiversity Parks are notified by DDA,

This Book recounts the development of
Biodiversity Parks through wvisuals with
simple text narrating their evolution to
become global models for conservation and
urban environmental sustainability,

The network of biodiversity parks in Delhi are unique landscapes that harbour a diversity of plants, animals and microbes living in
ecologically sustainable biotic communities. They have been rendering multiple ecological services including carbon sequestration
and recharge of ground water and educational and recreational benefits to the urban society.

The complex forest ecosystem allows a diversity of animals te interact : Blue bull, Peacock and Cattle egret



Concept of
Biodiversity Park (-

)

Biodiversity refers to all kinds of living organisms found in the
biosphere, their interactions within themselves, and between them and
their environments. There are four categories of biodiversity: (i) the
genetic diversity (diversity at gene level): (i) species diversity (number
and kinds of species); (iii) ecosystem diversity (the number and kinds of
ecosystems and (iv) cultural diversity that refers to diversity in human
culture (such as food, language, religion, beliefs and others). A park
refers to the landscape/area where biodiversity is recreated. This is a
layman's definition of Biodiversity Park.

Cenceptually a Biodiversity Park 15 a unigue landscape of wilderness
where native species of a particular region are assembled into
ecolegical communities that function as ecosystems. These ecological
assemblages of species are recreated in the form of ecosystems over a
few hundred hectares of marginal/degraded landscapes. These
Biodiversity FParks are nature reserves and harbour natural heritage
and have conservation, educational and cultural values. The
Biodiversity Park is a new conservation approach which involves
conservation of populations, species, communities and ecosystems
and in this respect it differs from all other forms of ex-situ conservation
approaches (Botanical Gardens, Zoos, etc.). The Biodiversity Parks
simulate National Parks / Wildlife Sanctuaries/ Mature reserves /
Wilderness habitat but differ from these protected areas (PAs) in the
sense that the Biodiversity Parks are smaller in size than the Protected
Areas (PAs). The concept of Biodiversity Parks is also applicable to
Riverscapes.

1 FICSDIVERSITY PARKS
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A Biodiversity Park can be created on a plot as small as 20 hectares to as
a large as few thousand hectares. Small patches of 10 ha each that are
interconnected can also be used for development of Biodiversity Parks.

The concept of Biodiversity Park has been successfully implemented by
Delhi Development Authority for the first time in the country. Some of
the Biodiversity Parks are fully functional and others are being

developed, DDA Biodiversity Parks of Delhi have become environmental
sustainability models for successful replication not only in India but also
in the world,

BIODIVERSITY PARKS 19
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Biodiversity Park's Element
for the Harmony of Man & Nature

The Biodiversity Park has a wide range of
landscape elements or structural features,
which can broadly be categorised in two zones:

(A) The Nature Reserve/Conservation Zone

The nature conservation zone includes the
different terrestrial biological communities of
the area and the mosaic of wetlands and
marshes interspersed with grasslands.

(B) The Visitors Zone

The visitors' zone will have a wide range of
landscape elements such as

(i) Butterfly Corner or Conservatory

(i) Herbal Garden

Ciii) Scented Garden

(iv) Climbers Grove

() Conservatory of Threatened Plants
(vi}  Wetlands, Marshes, Swamps and Lakes
(vii) Field Gene Bank

(viii) Conservatory of Fruit Yielding Plants

(ix) Amphitheatre

() Mature Interpretation Centre having
Exhibits of Representative Ecosystems
of the Area

Small Recreational Parks

Bambusetum

Orchidarium
Fernery

Conservatory of Plants that Cling to the
Soil (Algae and Bryophytes)

Cactus House |. ‘1
|.?

T
'_"'—-._..

Red Crested Pochard Netta rufina
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Tha Biodiversity Parks serve as living Museums/

A Biodiversity Park has diverse natural Laboratories for undertaking research on

ecosystems, and as such it harbors a rich -
environmental microblome which is the source for

Ecological Goods & Services

of Biodiversity Parks ,_

gnrichment of human micrablome. This
enrichment of human micrebiome will enhance
the immunity and thereby reduce health risks and

L
I
i
i
1
I
i
i

iﬂbs%ﬁm:ﬁ and functions.

—

e _—-l—l:—il-lr—--ll—"_-r—n-lr— = p-uhli: health bBurden, —
Green Treasure of Urban Life N —’ The Biodiversity Parks are the tools for promoting
N —_— practical environmental and nature conservation
_________ @ cducation ameong students and envirenmont
The diverse forest communities with 2-3 storey awareness among the public.
cancpy having with 40 feet - 45 feet high top
canopy act as effective and efficient filter for both
G peoint and non point source of air pollution, and A
thereby mitigating air pellution hazards and
Improving the local air guality.
___________________ Biodiversity Parks provide recreation to the
N— public and promote ecotourism,
L Ty L

The wetlands of Biodiversity Parks store millions
of cubic meter of flood water every year and
recharge the ground water which is rapidly

dapleting due to heavy oxtraction, The forest
communities toegether with grasslands and
wetlands recharge substantial amount of rain
water to the ground water annually.

o

Y

Biediversity Parks gonerate livelihoods for local
communities by way of engaging locals as guides
to the towrists for guided nature walks and for
imparting nature education to the public.

| . . S . . S S S

-

—

N el

- %
The Biodiversity Parks serve as major sinks for
e CO; and store huge carbon stocks and, therefore, | ™ Biodiversity Parks connect the city and its public
contribute to mitigation and adaptation to | 0 2 A00BS 1Y 00000 e e e 000 WL TN | R gl e T T T T tothe Biodiversity.
climate change and Impart climate resilience to |
g R —_

—

A Biodiversity Park with diverse forest
communities buffors local weather conditions,

particularly ambiont temperature, and oven sot up A

lecal cloud formation resulting in localized

The rich plant resources of Biodiversity Parks
pravide a myriad of products / drugs that can be
used through AYUSH mode in treating health
diserders, and thereby contributing to human
health care system,

precipitation.

P it ,
I
= Lo i

; : g gl Mo l Biodiversity Parks can alse centribute to

The: dvarea-acsiogieal) plghes i Rladivarsity ' rejuvenation of rivers and lakes through the use of

Parks are ideal habitats for vanishing flora and : @ natural and/ or constructed watlands for the

e fauna, and hence serve as Mature Reserves and I trwabineat o waste: wabar Ealor it anter Titothe

harbor natural heritage. rivers/lakes.
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Biodiversity Parks, Ecosystem services and Human well being

UMSUSTAINABLE LANDSCAPE
Mo very less ecological services and Human well being

BODIVERSITY PARKS
MATLEE BELEFWTA OF Dy

Matural landscape Drivers of change: Habitat pressure, urbanization, population, climate change, overexploitation
with bicdiversity of natural resources, pollution, Excessive mining, Invasion by alien species and other causes

Frequent visits/
walking/ stroll

Degradation of landscape leading to
loss of Biodiversity

Gene flow, Enhanced fitness ancdl
less Extinction threat

Multiple and complex food web with
many interconnacted food chain

Stabilization of ecological processes Effective Mutrient
cycling/decomposition rate/more carbon sequestration

SUSTAINABLE & RESILIENT ECOSYSTEM
Ecological services and Human well baing

Enriching Hurman Microbiome/Production of

anti-cancer protein/immunity

PROVISIONING
Food, fibre, genetic resources, biochemicals,
medicines, fresh air and water, wood etc

SUPPORTING

Nutrient cyeling, seil development and
primary productivity

REGULATING : _
Air quality, water purification, carbon sequestration,

‘erosion control, disease and pest regulation,
pollination and climate regulation, flood regulation

CULTURAL

Spiritual enrichment, coanitive development,

‘education and recreation, aesthetics

5 Jr
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Human well being

Livelihood

MMutritious food
=helier

Security from disaster

brain function maoculation

Adaptation from climate change

Watershed praotection
Sceess to clean air anc water

Reduced incidence of depression/ anxiety/
asthma/ diabetes, and coronary heart disease

Healthy living

Social cohesion

Mutual respect

Ecotourism

Lower levels of mortality and chronic disease

improved self-esteem/happiness

BHIODIVERSITY PARES
RATLEE BT OF SfE
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The Blueprint of
Green Undertaking

Genesis of Biodiversity Park

Management And Sustenance of
DDA Biodiversity Parks of Delhi

Landforms and Biodiversity
Parks




Initiation of plantation by the
. Lisutenant Governer of Dalhi, Shri Vijal Kapoor
S _ in Yamuna Biodiversity Park in July 2004,

2004

A Vision that Scripted Ecological Renaissance

sometime in Eﬂﬂﬁldﬂm a cﬂnfemnce was organised by the
Department of Enwrr:mrnant of NCT of Delhi jointly with the

" Centre for Envimnr:;:antal Management of Degraded
Ecosystems (CEMDE): University of Delhi. The conference
was inaugurated by the then Lt. Governor of Delhi,

. Shri Vijai Kapoor, Professor C. R. Babu, the then
e Pro Vice- Chancellor of Delhi University and Director of the
= Centre for Enwmnmental Management of Degraded
Ecosystems, Umuemuty of Delhi, had given a keynote
“Hﬁd;ess c.m the c-:::nﬁewa:mn of Biodiversity at the conference.
na ugqra] speech, Professor Babu interacted with

jE 1":"‘1" or andapprised him about the rampant loss of
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The Foundation of Aravalli Biodiversity Park was laid by |

Shri Lal Krishna Advani, Deputy Prime Ministor of |
India on 21" February 2004,

2004

Genesis of Biodiversity Park

mr
native biodiversity of Delhi and natural heritage of Ridge
and River basin. The Lt. Governor was so concerned about
the loss of natural heritage, that he responded quickly by
earmarking 63 hectares in the upstream of Wazirabad to
develop a Biodiversity Park over the degraded land near
Jagatpur, Wazirabad. Shri Anil Baijalwas the then
Vice ~Chairman of DDA. Within a week the land was made
available to CEMDE for the development of the
Biodiversity Park. The word 'Biodiversity Park' emerged
during the discussion and was subsequently
conceptualised by Professor C_R. Babu.

The Detailed Project Report (DPR) for the development of

Lt Gevarnor of Dalhi Shri Tejendra Khanna inauguratoed | e
and dedicated the Yamuna Biodivorsity Park to __/r

the nation on 11° Fobruary 2012,

Yamuna Biodiversity Park - the first Biodiversity Park in the
world- was formulated and presented before the
Lt. Governor and officials of DDA and it was approved. The
matter was reported to the Delhi Development Authority
meeting. The foundation of Yamuna Biodiversity Park was
done by planting saplings of silk cotton trees by
Shri Vijai Kapoor, Shri Anil Baijal and Profassor
Deepak MNayyar (the then Vice- Chanceéellor of Delhi
Liniversity).

Both Shri Vijai Kapoor and Shri Anil Baijal took the initiative

for the creation of the Delhi Biodiversity Foundation for

Inauguration of Aravalli Blodiversity Park by
sShri Najeeb Jung, Lt Governor of Delhi
on 22™ April 2015.

2015

development and management wof, E:ﬂ-::lwemw Parks of
Delhi. The Delhi Dwempment Authanty approved the
creation of the Delhi Biediversity Foundation as a
committee under section 5.0A) of DDA ACE 1956.

After the successful development of wetlands at Yamuna

Biodiversity Park, Shri Vijal Kapoor-announced "';'E'-__;'_a.

development of Aravalli Biodiversity Park over 280 hectares .
near Vasant Vihar- Vasant Kunj area which was declared:by
the Supreme Court as Green Area. The foundaticn stone fnr
the Aravalli Biodiversity Park was laid by themgn E:!qﬂ-,u
Prime Minister of India, Shri L. K. Advanion 21" "ui!*__n.. _ﬁ
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o =hri Anil Baijal, L Govemnor of Delhi had dedicated
. Tilpath Valley. Biociversity Park to the nation
. . on 37 February 2018. -

> 2018

2004. Shri Anil Baijal also attended the function as the
Secretary, Ministry of Home Affairs, Govt. of India.

To ensure smooth development :::rf the Eindi».rersliy' E‘arkﬁ and
theirr management. 15hri Anil 'Baijal took a meeting as Vice -
Chairman of DDA where' it ‘was decided that the DDA
Biodiversity Farks of Delhi will be ‘developed in joint
collaboration withe I:he Centre for Environmental
Management of Degraﬂéd Ecos:.rsl:ems (CEMDE), University
of Delhi and the reqmred staff will be recruited by the
= Unwerﬂuw of Delhi for the Delhi Biediversity Foundation for
=the development and Management of Biodiversily Parks.
Thi's was a "Icey decision -l:hat led to the successiul
L IFE&itﬂl:nIiahrn'l'ta-n'.: of seven Biodiversity Parks, the first of their

_.“L -w

_'l‘q-

VERSITY PARKS

Shri Anil Baijal, Lt Governor of Delhi and I
Shri Tarun Kapoor, Vice chairman DDA |
at Meola Hauz Biodiversity Park.

2019

kind in the werld, attracting global attention for replication
as a model for urban environmental sustainability and
resilience. These Bicdiversity Parks have been and are being
developed by a team of scientists supported by technical,
multitasking staff together with landscape architects and
engineering staff of DDA,

Today. there are seven Biodiversity Parks in Delhi spreading
over 1200 hectares and rendering a wide range of ecological
services to the city of Delhi and its citizens. Yamuna
Biediversity Park was dedicated to the Nation by the then Lt
Governor of Delhi, Shri Tejendra Khanna in 2012 and the
Aravalli Biodiversity Park was dedicated to the Nation by the
then Lt. Governor of Delhi, Shri Najeeb Jung in the year. 2015.

Shri Anurag Jain, Vice-Chalrman,
DDA planting a sapling of Bel Aegle marmelos
in the Kalindi Biodiversity Park.

2020

He also dedicated Neela Hauz Biodiversity Park to the Nation

in the year 2016. The Tilpath Valley Bicdiversity Park was

e dedicated to the Nation by Lt. Governor of Delhi, Shri Anil
| Baijal in the year 2018,

Although all the Lt. Governors of Delhi since 2002 till date

L o= 33 have been providing full support for the development and

management of DDA Biodiversity Parks. Shri Vijal Kapoor
(2002-2004) and Shri Anil Baijal as Vice-Chairman (2002-
2003) and later as Lt, Governor of Delhi (2017 - till date)
played significant roles for the development of Delhi
Biodiversity Parks and also laid the policies that contributed
to the development and management of world class
Biodiversity Parks for urban environmental sustainability.

Shri Durga Shanker Mishra, Secrotary, MoHUA and L, s
Shri Anurag Jain, VC, DDA on the natura trail
of Neala Hauz Biodivarsity Park. _ - %5

2021 e

To have greater flexibility and autonomy in making
decisions, the Lt. Governor of Delhi; Shri Anil Baijal and
Shri Tarun Kapoor, Vice-Chairman DDA helped in
establishing the Delhi Ellﬂdwersuty Eﬂclety - a society
outside DDA but SUﬂpﬂrtﬁd by DDA. The Secretary of
MoHUA, Shri Durga Shankar Mishra also p1-_wed a role in
directing DDA to form such.a "ﬂ::a::l‘ety. Today, DDA
Biodiversity Parks of Delhi have become Nature Reserves of
Delhi, contributing to urban eﬁx’rimnn‘nenl;al sustainability
and imparting climate res:l:en:e to-the city. The workon“ g =
Kalindi Biodiversity Park has been takenup in 2020-21anda . '.
sapling of a sacred tree species was:planted by
Shri Anurag Jain, Vice Chairman, DDA, =

[ .ﬁ-_" r
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BIODIVERSITY PARES

MATLRE SFAEES OF DRk
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Biodiversity Parks are Mature Reserves and
harbor recreated natural heritage in the form of
bielogical communities/ ecosystems.
Development of Biodiversity Parks, therefore,
requires a team of scientists supported by
technical and multitasking staff. The scientists
specializing in taxonomy, ecology, wildlife, soil
microbiclogy, field biology and conservation
biology are critical for development and
management of Biodiversity Parks, Since such
expertise is not available with Delhi Development
Authority (DDA), the development of DDA
Biodiversity Parks of Delhi was undertaken in
joint collaboration with the Centre for
Environmental Management of Degraded
Ecosystems (CEMDE), University of Delhi, with a
provision for the recruitment of the requisite
staff by the University of Delhi For Delhi
Biodiversity Foundation, a committee under
section 5(a) of DD Act 1956 - notified by the
Government to oversee the development of
Biodiversity Parks. The Chairman of the
Foundation is the Lt. Governor of Delhi and it has
an Executive Committee, which is chaired by the
Vice-Chairman, DDA, The Executive Committee
looks after the day to day activities of
Biodiversity Parks.

The Biodiversity Farks Programme at the
University of Delhi runs in a project mode with
full funding from DDA, The entire programme is

under a Project-Incharge who is entrusted with the
development of Biodiversity Parks along with scientific
staff, engineers and landscape architects of DDA, where
Landscape department prepare the conceptual maps
and Engineering department execute the works on the
ground.

A typical welland ecosystem comprises shoreline vegetation, islands and marshes: an aenal view of Yamuna Biodiversity Park's welland

For long term sustenance of Biodiversity Parks, with
staff already working, the DDA approved a Society
named as Delhi Biodiversity Society registered under
the Society Registration Act, 1860, The Society is not
constituent of DDA but it works through suitable
institutional arrangement with DDA

The Lt. Governor of Dealhi is the ex-officio President of
the Society and the Vice Chairman of DDA is its
ex-officio Vice President who is also ex-officio Chairman
of the Governing Board of the Society which has five
representatives from DDA as its ex-officio members.
besides other members.

BIDDHVERSITY PARKS

MATORE e OF Sl
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Landforms and e
Biodiversity Parks (- TR (17,

= . y- e _ -
Land of Ecological Values } Bk e & :

Delhi has two major distinct natural features (landforms). ] . E _ _ T : ' g ;. I ' ) T - ' II’ f > 4
These are (i) Yamuna river and its floodplains and (ii) Rocky ' :
tracts of the Ridge (Aravalli Ranges of Delhi). These

geomorphic features have developed due to diversified e e it
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Yamuna Biodiversity Park and Kalindi Bicdiversity Park are : S . b e e T - ot —— il _. . g, A ke = ¢ 1 22, Y T : ”-‘;‘G--_ .. gt = g 1 s * I' ' 1!

located on river Yamuna floodplains, the former on the S o —— =T : e e =3 LY P T e s L SN T Tt o J

upstream and the latter on the downstream of river, : : : : e f

respectively, while other biodiversity parks are located at
different places on Delhi Ridge that is Aravalli hill ranges. : _ ’ _ _ s ¥ ; _ _ | ;
Based on their location in the landform, diverse landscape : : e Rl _ ; - et ; A e \ it R i 4 ' |f' '_i AN
elements appropriate to the landform have beendeveloped. : = ' , y L i . ; AT | , _ . .

Biodiversity Parks located on the river floodplains have the : o N ' e _ : [ Wty Y _
following landscape elements: wetlands, islands and shoals, T AN R AR AN, AT ANEREL : - N A Al -
marshes, swamps, lakes and floodplain forests with diverse - Ly [ M7 ' '_ : _ ¥ dl - ]
biotic communities and grasslands. In addition, constructed PR BB L) T L PR J\rn | TRES ; N j M} (e it A AV ' h
wetland systems are developed for the treatment of sewage ' it _ ' _ ' ' . _ Y . |
water that otherwise enter directly into River Yamuna. I - ' ' P o il ; | o I ' ' k1 4P i { . | LY -. iy b
Therefore, these biodiversity parks have a mosaic of different \ . : \ ] _ - : ' i i _ | ¥4 g ) F | A LN AT A il TR,
types of wetlands interspersed with patches of grasslands, ' j ' el
floodplain forests and marsh communities besides upland
terrestrial biodiversity. Yamuna Biodiversity Park also has a . ; _ _
defined visitor's zone where conservatories of herbal plants, . ' 8 ) . . ' . '_ o & .. R Wt A4 , f L Uy \ \ s \ _ i II il ' . ,.r , -“\
butterflies, fruit plants, sericulture zone, sacred grove, | : ; ' LA e iy _ Fih _ Kyl ! T . "._ : ’ 1 J . ALY k
rangelands, field gene bank and wetlands have been fa 1L ; ; . 18 \ AR 1 AN . A T (| A o . ’ fi& \\
developed. i : 'y : WA AR} IR VS REMNREPA TR AL AR 1k R bl A 3

Vast expanse of wetland in Yamuna bisdivarsity park harbors agquatic plants like ' i b [ ! ' i J L\ _ High! | : 4 | ' b X AN )
Iotus, hydrilla and petameoegoeton. These plants are food for fishes and birds, ' f ! {18 ! 1



Rocky Tracts of the Delhi
{Aravalli Hill Ranges)

Biodiversity Parks located on Delhi Ridge viz. Aravalli _ _ . ; : :
Biodiversity Park, Tilpath Valley, Tughlagabad and Neorthern g Y % it i e, > - T b T g S T : e, f - 'r;';"*_"*_-'.’*'i;_;_
Ridge Biodiversity Parks have different landscape features like ' g™ = : - ' ' ' S ' S, e A e .
deep depressions of varying sizes, shapes and depths, with

gentle to steep slopes, rocky cutcrops, plateaus, shallow and

deep valleys, seasonal nallahs, flat hill tops and caves of

varying length. Depending upon the specific conditions,

various forest communities belonging to Aravalli hill ranges,

edaphic communities, shrubland, bulbous and succulent e e J 4 '_ e o : : AT R e e ER
# " . r = . - " E = i\ a . st Iy H.""\-:'-'_,-H-\.r"'-"':"’_-‘_
T R

plants of rocky habitat, grasslands and savannahs, etc. are LTt e ' ool o SR e j R g R

developed. The visitor area of Aravalli Biodiversity Park
consists of conservatories of medicinal plants and butterflies,
rock garden, fernery, orchidarium, rosarium, bougainvillarium,
arboreta, representatives of Aravalli vegetation types and also
viewing spots for animals,

Mesla Hauz Biodiversity Park is surrounded by a large
watershed of Aravallis, the Sanjay Van, and includes a
historical lake - the MNeela Hauz - used to receive the entire
catchment from Sanjay Van. It was dead but now restored toits
pristine glory.

The excessive mined out Area of Aravalli hills is a monoculture of Vilaiti Kikar,
Prasopls fuliflora




CHAPTER 3
Seven Biodiversity Parks of Delhi
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Yamuna Biodiversity Park

Yamura
Blodiversity Park {

|
Kalindi Biodiversity Park |
|

s
Bicliveriily Paak - ; I ; : :
o : Aravalli Biodiversity Park :
uiq.d‘:m'“"lpm; e B o e e :
e O _______________ e~ — -t m e e _' Neela Hauz Biodiversity Park
Heels Hauz Q
BodreermityPark 000000 el — = — = =
Tughlagabad
Bisdivers iy Park
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Yamuna
Biodiversity Park

Fom Vasaland) LN

Reclaimed from Waste Land.
Transformed into Green Land.
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The luxuriant forest ecosystems alengwith wetlands, grassland and marshes of Yamuna Biodiversity Park offor a range of ecological services to the socioty.
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Yamuna Biodiversity Park
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The Yamuna Biodiversity Park spreads over an area of 2
184 Hectares near Wazirabad on the flat alluvial
floodplains of the Yamuna. The park is divided into two »
phases: Phase | consisting of 63 Hectares. Phase Il !
consisting of the rest of 121 Hectares and located on the : ~.
active floodplain of river Yamuna and consists of J.'F
maosaic of wetlands together with the grasslands and
floodplain forest communities. The restored wetlands
serve as nurseries by storing a diversity of life forms.
A wetland of 100 acres not only impounds substantial
amount of flood waters and recharge the ground water
but also provides ideal habitat for the rich aquatic
communities including resident and migratory birds.
The luxuriant forest ecosystems alongwith wetlands, grassland and marshes of Yamuna Biodiversity Park offer a range of ecological services to the socioty.
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Structural Components Habitat Characteristics
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Biodiversity Park Yamuna Biodiversity Park
The Phase | 5 divided into two zones: visitor zone With an objective to establish historically representative
and nature conservation zone. Visitor zone includes natural ecosystems within a defined space to achieve
several modules like mounds representing ecological integrity, and to repair habitats that have been
communities of river Yamuna basin, wetlands etc. cdamaged by human activities, the restoration work In
Repositories like medicinal garden, butterfly Phase | of Yamuna Biodiversity Park was started in 2002,

conservatory, sacred grove and conservatory of fruit
plants are also developed which act as living
museumns for promoting conservation education
and environmental awareness among students, civil
sacieties, and also to promote ecotourism.

Before restoration work started, the area was highly
alkaling and the underground water, too was highly
saline {electrical conductivity 1500-5000 uS cm'). The
Park harboured only a few species of halophytes (Salt
loving bushes) and common weeds.

The nature conservation zone has diverse forest,

ok To restore the pristine glory of Yamuna river basin,
grassland and wetland communities.

various restoration strategies and principles for
reconstruction of ecosystems and ecological succession
were utilized. Different forest types, wetlands,
grasslands and marshes were developed.

Mative to India, Dhak SBuitea monospenma, is also called Mahua Madhuca fatifolia is
Flame of the Forest as its bright red coloured flowers multipurpose tree is known for
bleom when whole forest is leafless. The hindi phrase its delicious and nutritive flowers

e # f 9rn ("Dhaak ke teen paat™) comes from the
praminent three leaflets of this treo




Development |
of Natural

BOQOT—

Ecosystems

Through
Ecological
Restoration

Restoration involves habitat
improvement. ecological assemblage
of species and development of plant
communities, Similar restoration
procedures have been followed for
development of other Biodiversity
Parks depending upon the site
conditions. These procedures can be
followed for replication of Biodiversity
Parks elsewhere.
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Development of Natural Wetland Ecosystems

Year-wise development of natural ecosystems are illustrated .

Resident Ducks’ Wetland




Revival and Fostering
of the Habitat

Habitat improvement involved planned and scheduled interventions that
were both site- and time-specific. For creation of wetlands and to deal
with salinity problem, the terrain at some areas was modified by
increasing the ground level and creation of mounds. Soil excavated from
draedging the axisting silted waterbodies was used to create mounds of
different sizes and shapes. The development of mounds served two
important purposes. Firstly, it raised the level and allowed leaching of
salts, thereby permitting the habitat to regain some fertility. Secondly, it
contributed to habitat diversity by positively influencing micro-climatic
variables and creating conducive niches. Somae areas were ploughed prior
to introduction of vegetation. Ploughing allowed good aeration for the
growing root system and also helped mixing of biological inputs. It also
helped break the hard soil aggregates (formed due to high amount of clay
in soils) that otherwise prevent proper growth of lateral roots by offering
resistance, Many grass species were used to start the successional
processes and to add the nutrient content of the soil.

A barren nutrient deficit area of Introduction of leguminous plants Introduction of grasses
Yamuna Biodiversity Park

These grasses were Leptochloa fusca, Vetiveria zizanioides, Cenchrus
cifiaris etc. Some nitrogen fixing legume species and some characteristic
grass species were used for improving the nitrogen content, Noteworthy
legumes include Crotalaria sp., Sesbania sesban, Sesbania aegyplica,

s IR Al o e A SR S A AR L BRI e & A S N i RS incigaters tincteris, TROII By Medtage s=tve. Heliomns
it Lo 3 '“ﬂ? j-f:_r“_.-;;_-.ﬂ.,; =3 1 5 ffﬁf’?' e e Y e BT A e B A T T s T i Nl e e i sp. and Tnganefﬂfasp.and E’f_wnchns:asp. ;ﬂu_three_[aatered bar_ruer_ was_-alsa
e Ty __';rj' . e ,!i'_;i_.a_'::- £ ,_':.‘ ey RS L B & e ;) LR S ALEE N T e _.‘L_ D ¥ B v 2] Al | N e (. made by planting trees viz. Holoptelea integrifoffa, Terminalia arjuna,

o | M S A 3 : ) : TR AT e : " a8 1053 VoL, : a Ao 8 : Dendrocalamus strictus and Afbizia sp. to avoid heavy noise from nearby

/ : human settlements.
Restoration of silted wetland uman settlements
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Lotus Melumbo nucifera blooming in wetland of Yamuna Biodiversity Park

EG BIODIVERSITY PARKS
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Diverse Plant Species
for Ecological Efficacy

Extensive surveys of forest and wetland areas were
conducted all along the Yamuna river basin and its
tributaries to study the various biotic communities.
After thorough field-based studies at species and
community levels, many forest, grassland and
floodplain communities were simulated.

To start the successional processes, grasses of 25
species such as Leptochloa fusca, Bothriochloa
and Cenchrus sp were planted. Seeds of wild plant
species were collected from the natural forest
floor and were germinated. Based on the species’
life history traits such as seed size and longevity,
dispersal syndrome, germination requirements,
relative growth rate, shade dependence, ability to
tolerate moisture stress, and successional status,
strategies for massive plantation were developed.

Two wetlands, which simulate natural water bodies,
have been created in the Yamuna Biodiversity Park.
Cne is 1.B km long and narrow simulating the river,
and the second one is more open and deeap, and is
spread over about ? hectares. Creation/
construction/ reconstruction/ development of
wetlands require systematic ecological designing
based on sound ecological principles so that
various depth gradient of a developed wetland
should be able to accommodate desired floral and
faunal communities of a wetland ecosystemn, Other
physical and biological attributes of the wetlands
such as presence or absence of vegetation,
patchiness or openness of vegetation, type of
vegetation, physicochemical properties of water
and type of sediments alsc play important role on
the composition of wetland communities. For
example some birds and fishes forage for food In
the sediments of wetlands; some find food in the
water column, and some feed on the vertebrates
and invertebrates that live on submerged and
emergent plants.
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Chronicling the Transformation

Plantation of seedlings of different forest
species in the form of upper, middle and lower
canopy was done each year in the monsoon.
The whole park is designed in a way that
ecotones of different forest types exist among
the communities and, thus the whole area
represents a stretch of natural ecosystems

5 BODIVERSITY BARKS
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A Comparative View of
the Nature Reserve Area

A Comparative View
of the Visitors Area

Today, the area has become Delhi's most
charismatic Natural heritage site that harbors
thousands of plant and animal species living
together in the form of diverse communities/
ecosystemns which used to exist along the rniver
Yamuna Basinin the past. With abundant food
and safe nesting sites for birds and diverse
ecological niches, Yamuna Biodiversity Park is
home for over 203 bird species, 82 species of
butterflies, 18 species of reptiles, 22 species of
mammals and 18 species of fishes, in its
different ecosystems.
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Started from the barren landscape, the forest communities have attained the height of 30-35 feet.

Forest Communities: Flora and Fauna

The forest communities of Yamuna Biodiversity Park are diverse and represent different ecosystems of Yamuna river basin. Various forest
communities such as tropical dry deciduous, riparian, floodplain forest communities and others were simulated. Trees like Jamun Syzyvgium cumuni,
Arjun Terminaha arfuna, Shisham Dalbergia sisso0, Babool Acacia nilotrca, Pilu Salvadora persica, Chilbil Hofoptelea integrifolia, Anjan Hardwickia
binata, Kadamb Mitragyna parviflora, Mahua Madhuca fatifolia and others were established based on the community structure and composition.
Today, the Park is home and habitat for over 900 species of flowering plants.

Forest communities have complex structure with various forest layers i.e. top canopy, middle storey, understery shrub, herb and grass layers, that offer
diverse micro-habitats allowing many animal species to come, survive and breed,

5 BIODIVERSITY PARKS
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Birds of Yamuna Biodiversity Park

Increase in complexity, diversity and abundance in floral components of various plant communities of Yamuna Biodiversity Park led to enhanced
faunal diversity. The habitat processing enabled many bird species to find their suitable niches thereby enhancing the size of food web and trophic

structure. Birds living in various biotic communities are illustrated in next pages. The noteworthy bird species are Shikra, Munia, Prinia, Shrike, Bulbul,
Parakeets, Bee Eaters etc.

The nesting success of majority of resident birds indicates the maturation of forest communities that ensures continuous food supply. shelter and
protection from predators.

Peacock Pavo cristatus, a charismatic bird of pheasant family is a national bird of India that breads in Yamuna Biodiversity Park
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White-eye Buzzard :--.3 sTUr foasa, . .
a slim medium sized hawk Is common In open fio % of Yamuna Blodiversity Park

Shikra Aeccipiter badius is a small bird of prey known for its brainpowers and bravery

Identified by metallic blue colour, Wire-tailed Swallows Hirende smithil Green Bee-cater Merops crientalizare, a natural- Lesser Goldenbacked Woodpecker
Purple Sunbird Cinnyris asiatus born killers of bees, "disarm” its prey by Dinoplum benghalense
is known for parental care removing the stinger and eliminating the vencm i= a marvel of nature
by hitting and rubbing the bee against a branch




Owls of Yamuna Biodiversity Park

Owls are birds of prey and are important in the ecolegical balance; they scavenge and
dispose carrion, control rodent populations, and eat various pests that are harmful to
crops. In natural forest ecosystems, owls are top predators and feed on other birds,
hares, rodents and other amimals. They control the prey population which are surplus
and remove the weaker member of populations thereby improving the heaith and
viability of prey populations.

Indian Paradise Flycatcher Terpsiphone paradisi,
wintars In Yamuna Biodiversity Park

Indian Scops Owl Otus bakkameena is identified by its
conspicuous aar tuft and can be seen hiding in the treos

Earn Owl Tyto alba, a modium-sized raptor has Eurasian Scops Owl Ctus scops is hard 1o see due
strong grasping talons for killing prey, and a to its eryptic plumage
hooked upper beak for tearing meat is

comman here
Spotted Owlet Athene brama

Terrestrial

I 1 Identified by the peaked head shape Grey-headed Red-breasted Flycatcher Fleedula parva
M | g ra tﬂ ry B i rd S Canary Flycatcher Cullcicapo ceylonensis is a a charming perky bird winters in
treat to see in Yamuna blediversity Park Yamuna Bicdiversity Park
of Yamuna

Biodiversity Park

The species rich forest communities of
Yamuna Biodiversity Park harbour rich
insect diversity offer multiple environmental
niches with awide range of foraging guilds
that attract several terrestrial migratory
birds for making their temporary home.

An open forest bird Yerditer Flycatcher A weoodland bird of deep canopy, Orange-headed

Eumyias thalassinus is seen perching Thrush Geckichia citrina is a consistent guest of
on top of the tree in winters ‘Yamuna Bicdiversity Park
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Grasslands of Yamuna Biodiversity Park
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are unique ecosystems that offer a wide
range of ecological goods and services
and are home for a diversity of insects

and grainivorous birds like Prinia species,

saded Munia ete, A

Red Avadavat, Black-hq

number of wild grasses like Khas, Khui,
Narsal, Mun] along with associated
animals not only form intricate grassland
ecosystems that are highly productive,
dynamic and resilient but also offer

forage for herbivores. They lead to

protection and conservation of soil and

water resources and furnish a habitat for

wildlife,

A view of grassland of Yamuna Biodiversity Park
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Grassland Birds of Yamuna Biodiversity Park

Silvar bill Evodice malabarica feeding on seods of Brachiaria mutica
Scaly broasted Munia Lonchura punctulate a tiny shy bird feeding on secods of Brachiaria mutica
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Yollow-footed Greaen Pigeon
Traoron phoenfcoptera feoding on Baor Zizyphus rmauritiana fruit

Rose-ringed Parakoot Psittacula krameria feeding on Coppersmith Barbet Pziopogon haomacephalus feeding
Pomegranato Punics granafum fruits on mulberry Morus alba fruits

'

L |

Conservatory of Fruit Plants

Comman Rosefinch Carpodacus enythrinus, a migrataory bird
aften seen feeding on mulberry Morus alba fruits

Frugivorous Birds

The Conservatory of Fruit Plants preserves the land races of
fruit yvielding trees grown all along the river Yamuna basin and
harbours around 150 varieties of 50 species of fruit plants.
These wild genetic resources contain useful genes which can
be used in the development and improvement of modern
cultivars in terms of growth rate, pulp and fibre content and
resistance to various insects and pests. The major fruit
yielding plants include Ber, Anar, Khirni, Mulberry, Cheeku,
Lisoda, etc. The conservatory is home of many frugivorous
(fruit eating) birds like Parakeets, Yellow-footed Green
Pigeons, Coppersmith Barbets and migratory birds like
Rosefinch, etec.

Asian Koel Evdynamys scolopaceus feeding
on fruits of Lisoda Cordia myxa
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small Indian Civet Viverrictla indica is a solitary, nocturnal animal

that makes holes in bushes.

6
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Indian Hog Deor Myelaphus parcinus, an endangered spocios,

Animals of
High Trophic
Levels

The biologically rich forest,
grassland and marshy communities
consisting of a variety of plants,
animals and microbes in interaction
with the chemical and physical
features of their environment make
a complete ecosystem. The animals
living in these ecosystems are
interdependent on one another for
survival and make a complex trophic
structure. Around 24 mammal
species have been recorded in Park
including Wild Pig. Mongoose,
Indian Hare, Hog Deer, Porcupine,
Leopard etc,

roappoarad in Yamuna floodplains

Wild Pig Sus serofa an emnivere commonly
seen digging out tubers and juvenile shoots

Leopard Panthera pardus

A success story written on Biodiversity Chapter

Restoration of habitats with the help of assemblage of plant species
belonging to the Yamuna River Basin has made Park home o many
herbivores like Indian Hare, Wild pigs, Milgai etc. The Park is connected
to Protected Areas through the Yamuna river corridor, attracted a top
carnivore-the Leopard. In the winter months of 2016, a lecpard was
spotted in the Yamuna Biodiversity Park (YBP) of Delhi. On Movembaer
7. 2016 a villager called YBP office informing about a yellow coloured
animal with large head and a long tail, while guarding his farmland
during the night on the periphery of the Phase |l of Yamuna Biodiversity
Fark. Following this, a team of staff was constituted under the
supervision of a Scientist (Wildlife Expert) of the park. Several pugmark

imprassion pad (PIP) were made on every poassible trail of the Parl, The
next morning the expert team was delighted to see the pugmarks of a
leopard. Then, camera traps were installed at various strategic locations
within the park. Several camera photographs confirmed the presence
of a young male leopard in the Park. |t was observed that the Leopard
hunted two nilgal calves within two weeks. Since big cats have the
habit of exploring neighbouring habitat before finally establishing their
home range, the leopard used the ecological corridor to visit Phase | of
the Park. However, to avoid any human-wildlife conflict it was caught
and released into its natural habitat.
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Food Web

Forests, grasslands and wetland communities of Yamuna
Biodiversity Park have diverse ecological niches that harbour
a wide range of plant and animal species forming a complex
food web.

6

Indian Hare foraging on grass
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Checkered Keelback Snake Preying on a fish

Garden Lizard Devouring on Praying mantis

Recycling of Nutrients

Soll microbes are known to play a significant role in
nutrient cycling. The rainy season invites a different group
of species to the Park, the fung! that are inimitable
recyclers and decomposers. Bamboo scales and leaves are
supposed to be highly inflammable but In Yamuna
biodiversity Park, the fallen leaves of bamboo are rapidiy
decomposed by fungi.
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Animals of
Forest Floor

The dry season in Yamuna Biodiversity Park
has its own splendor, The thick litter layer of
the forest floor attracts a diversity of faunal
elements that form an important component
of food chain. Reptiles and insects play an
important role in the ecosystem both as
predator and prey species; they also serve as
bic-monitors in controlling many pests and
as axcellent ecological indicators due to their
high degree of sensitivity to even a minor
changes in the environment

? RODIVERSITY BARKS
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Six spot ground boctle Anthia sexguttats often
inhabit ant's nest, is seen moving on the forest litter.

Stripod grass mabuya Evtropls dizsimilis,
a typical forest dweller skink

Palazh Butea monosperma

Colours in the
Forest Communities

Flowers, the most fascinating creations of nature add
colour te life. They are not just beautiful to look at,
but they also serve a vital role in our ecosystem. They
provide food for several birds, butterflies, bees etc.
They are part of the reproductive system of the plant
for producing seeds and enhancing biodiversity.
They ensure the continuation of life on the planet by
providing food for other life forms. Flowers help our
ecosystem to thrive by attracting insects and birds,
which help in pollination leading to seed production.

The park glistens with beautiful flowers in the spring
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. / Cherished for its orchid-like flowers
* - Kachnar Bauhinia racemosa blooms in the February-March

e
'.'\-\._:-‘_..jf
“

fl b all Drumstick Meringa ofeifera, a storehouse of nutrients is part
/ : - of middle storey In forest communities.

Y 4

LY .
semal Bombax celba, the enchanted red flowers
E r'.-r_'r"""" { of this tree bleoms in summer
i 1 I ‘i
A
S
Rosy Milkweed Vine Oxystelma escwlentum, a porennial creepeor
iz native of Yamuna floodplain
Marar fall Helletris isora is a small medium shrub often recognized by twisted screvw [ike pods.
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Wetlands of Yamuna Biodiversity Park

Wetlands are a very important component of the Yamuna Biodiversity Park that
help in maintaining ecological processes and functioning of ecosystems.
Wetlands also render a range of ecological services and goods. They are known to
serve as nurseries for river ecosystems by providing a diversity of insects, fishes
and plants. They are important bird habitats as birds use these wetlands for
feeding, resting, sheltering, breeding, nesting, rearing young ones and for social
interactions. Yamuna Biodiversity Park encompasses wetlands of different
shapes, sizes and depths performing specific functions. The mosaic of wetlands
ranging from marshes and shallow to deep water bodies are unigue in terms of
home to a diversity of fresh water reptiles like Seibold snake.

Seibold water snake Ferania sieboldii is largely restricted to the rivers of Indian
subcontinent. However, due to destruction of habitats and sewage discharge in
the river Yamuna, this snake vanished from Delhi, a few decades back, Restoration
of wetlands in Yamuna Biodiversity Parks not only provided the suitable habitat
but also allowed its successful breeding.

? BIODIVERSITY PARES
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Seoibold Snake Ferania sieboldiy

Active floodplain of River Yamuna

Yamuna Biodiversity Park Phase Il spreads over an area of 121 hectares and
consists of a mosaic of wetlands together with the grasslands and floodplain
forest communities. The restored wetlands serve as nurseries by storing a
diversity of life forms such as phyto- and zooplanktons, fishes, amphibians and
turtles. The wetlands support many aquatic plants such as Hydrilla, Vallisneria,
Potarnogeton sp., water lilies, lotus, etc.

The floodplain forests together with the mosaic of wetlands (i) provide flood
relief in downstream; (ii) prevents siltation of reservoir; (i) purifies water; and (iv)
enhances ground water recharge.

A wetland of 40 hectares not only impounds substantial amount of flood waters
and recharge the ground water but also provides an ideal habitat for the rich
aquatic communities including resident and migratory birds.
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Marshes of Yamuna
Biodiversity Park

Marshes, the transition between the aquatic and terrestrial
ecosystems have distinctive seils, microorganisms, plants,
and animals. The marshes of Yamuna Biodiversity Parks
attract waders that walk on the shallow water and wade to
forage for food (such as insects or crustaceans) in the mud
ar sand.

Asian Openbill Stork Apastomus ascitans and
Black-headed ibis Threskiorn/s melanocephalus inhabit shallow waterbody

Black tailed Godwit Limosa fimosa is a widespread winter visitor

Painted Stork Mycteria leucocephala: a Near Threatened bird is common in Wetlands of Yamuna Biodiversity Park Pheasant- tailed Jacana Hydrophasianus chirurgus can be seen on floating vegetation
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Red Crested Pochard Wetta rufina is indicator of

e lilal S s ase healthy wetland ecosystem
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Resident Ducks’
Wetland of Yamuna
Biodiversity Park

Resident ducks’ wetland or Shallow Wetland of
Yamuna Biodiversity Park is an important
ecosystem that harbours riverine, riparian, marshy
communities at different places.

Different physical and biological attributes of this
wetland of Yamuna bicdiversity Park., such as
variability in water depth, presence or absence of
vegetation, patchiness or openness of vegetation,
type of vegetation, water chemistry, type of soils,
and associated faunal elements are able to attract
different species of birds.

Resident ducks wetland is about 1.8 km long with
maximum 4 feet depth but varies at different
places.

The resident birds include Spot-Billed Duck, Indian
Moorhen, Purple Swamphen, Little Cormorants,
Darter, Pond Heraon ete,
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Garganey Anas gquerguedula

Knob-billed Duck Sarkidiornis melanotos Common Sandpiper Achitls hypoleucos
Cemmeon Pochard Aythya ferina

Cotton pygmy goose Neftapus caromandellanus

Gadwall Mareca strepera Eurasian Teal Anas erecca

Tufted Pochard Aythya fuligula Eurasian Wigeon Anas penclope
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Bamboo bridge i1s a perfect amalgamation of magnificence, culture and tradition.
This is also a perfect location to view aquatic plants and birds closealy.

The restored Tamarix-Phragmites marsh community aleng
shallow wetland of Yamuna Biodiversity Park is now the abode for
thousands of Black-Crowned Night Herons. These birds regularly
nest and breed here. Other species viz., cormorants, purple, grey
herons, egrets and darters also successfully breed here.

The Black-Crowned Night Heron is a stocky, medium sized, wading
bird, It has a black crown and the back of the bird is in contrast with
its whitish to pale gray belly and gray wings. They have red eyes
and short yellow legs. Two or three long white plumes, erected in
greeting and courtship displays, extend from the back of the head.
These social birds breed in colonies of stick nests usually built over
water,

1 I.i.
.'.i‘l1 &'
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Interaction of Common Moarhen Salliawls chlorepus with chick Indian Spot-billed Duck Anas pa-.w"whyncha w[th its :hr:ks iz Oriental Darter Anhings melanogastor
a comman sight in the month of April-May
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Comman Picture Wing
Rhyothemis variegata

Dragonflies and Damselflies:
Biological Control Agents

Dragenflies and Damselflies are colourful insects, and are easy to abserve like butterflies. Being primarily
aquatic insects they are dependent on water far their entire life. Their first half of life, the larval stage, is spent
entirely in water and the latter half, the adult stage, is spent in and around waterbodies. They breed in rivers,
marshes, lakes, ponds and even in manmade tanks. They generally feed on flies, mosquitoes, bees and other
insects, Both the adult and larval stages are voracious predators which make them impeortant compenents of
the wetland ecosystem. As top predators they maintain trophic levels and regulate the population size of
disease transmitting insects {vectors). Dragonflies and Damselflies are beneficial insects of ecosystems and
provide a diversity of health services for humankind. The fully functional wetland ecosystem of Yamuna
Biodiversity Park harbours as many as 35 species of these insects.

Pied Paddy Skimmer Golden Dartlet Small Pincertail
MNeuraothemis tullia Isehnura aurora Onychegoemphus grammicus
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Ega of Common Crow butterfly Caterpillar of Common Rose Pachiiopts arfstolochias

-.':.i": :

Commeon Castor Ariadne merione savoring nectar Conceptual Plan of Butterfly Park Pupa of Common Crow Butterily Catorpillar of Lime Pupa of Commen Rose Pachliopta arfstolochiae Four species of butterflies viz, yellow pansy, common leopard,
from the bamboo shoots Butterfly Papilic demeoleus on lomen plant peacock pansy and lemon pansy



H =1 b = | G a rd an Around 200 species of plants, traditionally used to cure multiple ailments
f Y are grown in the herbal garden of Yamuna Biodiversity Park. The most
O amuna noteworthy among these are Akarkara, Ashwagandha, Bajradanti, Brahmi,

Tasar
Silkworm

Antheraea mylitta

Biodiversity Park Damabel, Tulsi. Adusa, Sarpgandha etc.

Tasar silkworm is
generally found in Eastern
and Central Indian
Forests. It is utilized
commercially to extract a
highly valued silk called
Tasar Silk from its
cocoons (a silky case
spun by the larvae). It is
also found in the wild in
Yamuna Biodiversity Park.

Female moth

Bajradanti Barlerla prionitiz, a tosthache plant

Caterpillar feed on

leaves of Arjun
{Terminalia

arfuna), Asan

(T. tomentosa) and

Ber (Zizyphus mauritiana)
trees in Yamuna

Biodiversity Park. Caterpillar Mating pair Ashwagandha Withania semnifera Ghav bel Argyrefa nervosa, an antioxidant a Gokhru Tribulus terrestris used to
used to reduce stress nti-inflammatory creeper treat kidney problems
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W\ | NN Park and People

Mature Educationis a major mission of YBP to ignite young
minds towards environmental conservation. Starting from
the ecological literacy for the common person, the target
audience is not only school and college groups but also
teachers and wvarious trainees coming from wvarious
educational courses. The rich flora and fauna of the YBP
are ideal instruments for promoting conservation
education that will ultimately have positive impacts on
environmental quality and conservation ethics. The Park
serves as a learning and orientation centre not only for
students but also for academicians, policy makers and the
general public.

The parks offers a wide range of opportunities to live, learn
and adapt the ways and means by which humans live in
harmony with the rest of the nature. Yamuna Biodiversity
Park has emerged as a major center for enriching people's
lives through environmental stewardship, education and
awareness, especially for schools and colleges of Delhi and
adjoining areas. Visitors of all age groups (from school
children to adults) may find the MNature Interpretation
Centre and the amphitheatre excellent learning resources,
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Celebration of World Wetland Day at Amphitheatre of Yamuna Biodiversity Park Students watching panels in Mature Interpretation centre
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Yamuha Biodi

-

Jagatpur Village Ro
Del
E-mail: yamunabiodi

versity Park

\Wazirabad

Discover a
Different World
of Flora & Fauna

) From East Delhi through
Signature Bridge

) From South and Central Delhi
through Kashmiri Gate, I1SBT

¢ From Nerth Delhi through
Burari. The Biodiversity Park
is 15 kms north-east of
Connaught Place, and
4 kms north of ISBT.

HMoming walkers in Yamuna Bicdiversity Park phase ||

Yamuna Biodiversity Park functions as a living laboratory for a range of
students, researchers and trainees. Students from various streams
study the identification of prominent species of plants and animals, seed
germination, bioremediation, ecosystem development, interactions
between species and the flow of energy between biotic and abiotic
components, food webs, life history strategies in the Biodiversity Park.

The major societal function rendered by the Biodiversity Park is to
anrich human micrabiome of thousands of citizens who use the main

=K o =

trails of Biodiversity Parks for morning and evening walks through 8 km from 12 km from G km from ; 26 km from
different forest communities, . ISET Kashmere Gate New Delhi Rallway Station Vishwavidyalaya, GTE Nagar, | Indira Gandhi
. Majlis Park International Alrport (1G1)
School students on the nature trail Sean QR Code
y % to reach your destination
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Aravalli
Biodiversity Park -

A Barren Hilly Terrain. |
Transformed Into Green Heaven.
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113 species
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A view of resorted Aravalli forest ecosystems
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The Degraded
Landscape of ABP
before Restoration

The terrainis hilly with large number of depressions
{mine pits) of varying sizes, shapes and depths,
with gentle to steep slopes, flat hill tops and caves
of varying lengths. The area was highly degraded
due to past mining and infested with exotic weeds.
The mining activity and weed infestation resulted
in the extinction of native biodiversity from the
area. The degraded landscape of ABP has been
ecologically transformed inte a wide range of
forest ecosystems characteristic of Aravallis, within
a span of fifteen vears. The aesthetically planned
and scientifically developed Aravalli Biodiversity
Park has become a Nature Reserve of Delhi.

ol _ T, ‘ . L r'q::- »¥ =
i [ ] e r:--l-'.ﬂ:': i bt 7 -"'I. -4 'éﬂj“ I:
+ . . The degraded. Iaqd_scapg:a of Aravalll E.il:ll::ﬁfu’ETEitlu’r Park-before restoration
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Habitat
Improvement and
Restoration

Since 2005, the restoration work has been
initiated in a phased manner in Aravalli
Biodiversity Park. Surveys were conducted in
Aravalli hill ranges and different native plant
communities were established according to
topography. The area taken into consideration
was treated with farmyard manure to enhance
soil quality for plantation. Grass seeds of
different native grass species such as Cenchrus,
Hetropogon, Eremopogon sp., etc,, were spread
to maintain soil moisture and reduce surface
runoff for recharging ground aquifers and
maintaining site fertility. The forest canopies
were developed by the strategic method called
Canopy opening method in which mature
Prosopis juliflora trees were pruned and the
desired forest saplings species were planted ' . : “ e Py S _ ' Py / g 1 d
beneath those trees by removing herbaceous P e T pl e et (A IR SN O [ s S TN SR L A N A R A FAE e A B
and shrubby weeds. Once the desired trees N ' AP e SN L ? id e & ! ; G G
attained maturity they ocut-compete the %
Prosopis juliflora. Cut root stock method was
used in eradication of Lantana camara.
Stabilization of cut slopes along the water
bodies and other pits were carried oul by
grassing and plantation. Mulching was done for
soil and water conservation, which included
bark chips, straws, grass clips and sometimes
stones. This helps in protection from soil
erosion, conservation and maintenance of
moisture in high temperature. Besides this, hilly
slopes plantation techniques along the
contours were adopted.
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Forest Communities
of Aravalli
Biodiversity Park

The Aravalli Biodiversity Park is divided into two
zones ; the nature reserve zone and visitors' zone,
The nature reserve zone comprises forest
ecosystem, wetland ecosystem. rangeland
ecosystem, etc. The plant communities of
Aravallis include communities ranging from
grasslands, shrublands, tropical thorn forest to
broad-leaved deciduous forests. About 1000
plant species native to Aravallis have baen
ecologically assembled into 35 communities
which have become home for many insects, birds,
reptiles and mammals. Some of the communities
are: (1) Adina - Mitragyna, (ii} Terrminalia
tomentosa - Holoptelia, (iii) Anogeissus - Butea,
(iv) Acacia - Balanites, (v) Wrightia - Holarrhena,
(vi) Stercufia - Boswellia, (vil) Grewia - Carissa,
Cviin) Rhus = Lycium, (x) Cenchrus - Heteropogon
and others, These ecosystems have already been
generating ecological services for the city such as
recharging of groundwater, ameliorating local
weather and serving as sink for carbon dioxide
and other pollutants.
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Dry Deciduous Forest Community The different forest communities developed are at different seral stages.

Alter the development of communities, the natural geomorphological

DE“EIﬂpEd G n a D Eg ra d 'E'd Ba Frre I'I processes have shaped the contours of degraded landscape features.

The trees have attained a height of 35-40 feet and some of the canopies
La n d sCa p e Gf A B P provide habitats for development of under wood species.

Adina-Mitragyna forest community
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Aravalh Biodiversity Park 15 now transformed into
a resource- rich habitat and is home for diverse
animal groups representing different trophic
levels and food webs. Termites, which are the
mainmacro - invertebrate decomposers, create
biostructures such as mounds, galleries, elc.,
having soils with different physical and chemical
properties. The gradient in the distribution of
natural resources such as water and nutrients
across termitarium promotes diversity in
soil microbes, plants and animals. Reptiles utilize
termite mounds for their aestivation {(summer
sleep) and hibernation (winter sleep).

Termite mound (Termitarium) on the forest floor of
Aravalli Biodiversity Park
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Sterculla dominated forest community

BIODIVERSITY PARKS

NATURE Snfif it OF DELk

15




Water bodies of Aravalli Biediversity Park support a variety of wildlife
including mammals, birds and freshwater semi aquatic reptiles.
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Golden Jackal Canls aureus using wetland in harsh summer The deproession, converted inte wetland is used to quench the thirst of Yellow-footed Groen Pigeon Treron phoenicoptera
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Rangeland of Aravalli
Biodiversity Park

The central part of the park has a shallow
depression and it has been developed into a vast
rangeland. Spread over 60 hectares, the
rangeland is occupied by native grasses, and
shrubby vegetation which has become roosting,
nesting, resting and foraging sites for a variety
of animals, About 25 wild grass species, along
with scattered shrubs and tree species are
found in the rangeland.

The rangeland is not only home for large
number of grassland birds, Indian Hare and
reptiles but also generates a variety of
ecological services. Perennial and palatable
grass species like Cenchrus ciliaris, C. setigerus,
Chrysapogon fufvus, Panicum sp.. Heteropogon
contortus, etc., are common in the rangeland.
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Indian Silverbill Evedice malabarica feeding
on Cenchrus seeds
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J Sandan Qugeinia oajeinensis

Wild Flowers of Aravalli Biodiversity Park

Restored Aravalli Biodiversity Park has high
ecological diversity and now supports more than
1,000 plant species. For example, Butea
monosperma, Stercufia urens, Prosopis cineraria,
Madhuca indica, Ehretia, Crateva adansonii,
Boswellia serrata, Tecomella vndulata,
Holarrfena antidysenterica, Bauhinia malabarica,
etc., are common Aravalli plant species. Some of
them produce colourful flowers in different
seasons and also make the Park attractive to

visitors.

Rohida Tecomella undulats

Amaltas Cassra fstuls Kachnar Sawhinfa variegata Phalsa Grewdia asfatics

12 BEODIVERSITY PARKS

At BT &F DfLe



/ _—

| sl S
: :‘-';E-rql "‘ *}}-.'; .!h ]

--‘..‘1_;1 “é'c"i Conservatory of Orchids
v fe% (Orchidarium)

-y

Orchids are considered as a Rovyal family of plants because of their
beautiful flowers, incredible shapes, magnificent colours, fragrance
and long lasting nature. Orchids are flagship species. Delhi has only
one terrestrial orchid species Zeuxine sulcata and it is nearly
extinct. Orchids are both terrestrial (growing on the ground) and
epiphytic (growing on other trees). Some of the Orchids are self-
pollinating, while others have a landing pad in the flower called
labellum for pollinating insects.

An abandoned mined out pit was developed as an Orchidarium and
the temperature and relative humidity suitable for orchid growth
was maintained by growing shade trees and climbers and also
using sprinkler systems. A variety of orchids are grown in the
conservatory and have bloomed. This is the only place in Delhi
where one can see orchids in a simulating natural habitat. Some of
the orchids grown in the conservatory are Thurra alba, Vanda
cristata, Aerides multiflfora. Acampe praermorsa, and Coelogyne
cristata. The Orchidarium is a tool for promoting conservation
education among students.

Orchidarium in Aravalli Biediversity Park is created in a deop ditch by simulating its original habitat of humid envirenment Vanda cristata Dendrabium multifforum
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Conservatory of Ferns
(Fernery)

Ferns are plants which do not produce flowers. These plants generally
reproduce through tiny spores found on the leaves. The ferns are an
ancient group of vascular plants and are as old as the Carboniferous
Period (beginning around 358.9 million years ago) and maybe even
older. Ferns are extremely diverse in habit and reproductive structures.
Ferns include resurrection plants like Sefaginella and also some
important medicinal plants like Lycopodium, which is used in AYUSH
System of Indian Medicine. The height of ferns varies from 1-1.2 cm
{Salvinia) to10- 25 metres (true ferns).

A cluster of three morrurm mined pits was developed into a Fernery for
the conservation of ferns such as Pteris pellucida, Polystichum sp.,
Actiniopteris radiata, Marsilea minuta, Pteridium esculentum, etc. The
Fernery is used for imparting MNature Conservation Education to
students and the general public.

f"

e

Faernery doevelepead in a mined-out ditch Polysticumn discretum Acinopteris radiata
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Birds of
Aravalli Biodiversity Park

The Aravalli Biodiversity Park became home for a variety of birds because of
diverse forest communities which hold different microclimatic conditions
and a rich food base. The habitat heterogeneity has provided diversity of
foraging and breeding guilds. More than 200 bird species have been sighted
in ABP. The most prominent ones are: Babblers, Barbets, Bee-caters,
Cuckeoeos, Bulbuls, Peafowl. Dronges, Flycatchers, Parakeets, Munias,
Partridges, Quails, Owls, Woodpeckers etc. Not only generalist birds but
specialist birds which were once found on Delhi ridge have also started
coming back to Aravalli Biodiversity park.

During winter months many migratory species such as Verditer Flycatcher,
Red-throated Flycatcher, Himalayan Warblers, Peregrine Falcon are sighted
here. Black Eagle, Indian Pitta and Oriental Pied Hornbill {rare for Dalhi) are
alsosighted. These birds were seenin Delhi about 70-100 years ago.

virdfrostris, non=parasitic cuckeo is a rare
bird sighted In Aravalll Blodivarsity Park

White-beallied Drongs Oriental Pied Hernbill Anthracoceros
Dierurus cagrufescans alblrostris, a bird with streng neck muscles
te support large boak, is reported after
sovaral years of disappearance

12 BEODIVERSITY PARKS
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Indian Peafowl Pavo cristatus © a territorial fight to secure territory, mating rights, the food resources and dwelling places
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iz ptil ez, A spocialist
and ne Wasps
-

Shikra Accipiter trivirgatus

Birds of Prey include species of
birds that hunt and feed mainly on
vertebrates. The presence of these
birds serves as a barometer of
ecological health. Birds of prey are
extremely sensitive to many
environmental changes In the
ecosystem, They are predators at
the top of the food chain and thus
help in balancing the prey
population sizes. There arée many
species of birds of prey reported
from Aravalli Biodiversity Park.

Laggar Falcon Faloo fugger Eurazian Eagle Owl Black-shouldered Kite Elanus casrufous
Bubo bubo bengalensis

BIODIVERSITY PARKS
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Indian grey Hornbill Deyeeros birostris

-— 2

Indian Golden Criole Orfolus kundoo @ Shy in nature, Wire-tailed Swallow Hirundo seithil White-throated Kinglisher Halcyon smyrnensis White-gared Bulbul Pycnonotus leucotis Asian paradise Flycatcher Terpsiphone paradisi
these songbirds inhabit thick canopy of jJungles
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Mammals of
Aravalli Biodiversity Park

As pollinators, prey and predators, mammals play a significant role in
maintaining ecosystems. The diverse ecological niches found in different
forest communities of ABP enriched mammalian diversity. The most
common mammalian species found in the forest communities of ABP are
jackal, blue bull, mongoose, porcupine, Indian hare, small Indian civet and
bats. The population size of these mammals is fairly large.

Indian Flying Fox and Greater short-nosed fruit bats feed on wild fruits and
flowers of the park. The bats play an important role in seed dispersal and
pollination. Aravalli Biodiversity Park has become a safe home for these
mammals.

Greater short-nosad Fruit bat Indian crested Porcupine Aysenlx inaica,
Cynopterus sphin, if threatenod, drives its rear spines
a voraclous fruit eater is common into its enemy s common in
Aravalll Blodiversity Park

Jackal Canfs aurous Blue bull Buselaphus tragocamelus

Sighting of pack of Jackals is commen in the Aravalli Biediversity Park
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Snakes, Lizards and Frogs of
Aravalli Biodiversity Park

Amphibians and Reptiles (herpetofauna) are ectotherms {(animals that
depend upon external sources for body heat) vertebrates found mostly in
tropical parts of the world. These animals are cold blooded, and they are
widely used as indicator species for climate change,

The dry deciduous and thorn forests of Aravalli Biodiversity Park harbour
five species of Amphibians that depend largely on seasonal waterbodies.
Aravalli Biodversity Park alse hosts 25 species of reptiles such as turtles,
lizards and snakes.

Being both predators and prey, herpetofauna are uniquely placed in the
food webs of the ecosystem. Some of the reptiles in the Park are Striped
Grass Skink, Banded Kukri Snake, Indian Cobra, Indian Rat Snake, Fan
Throated Lizard, Saw Scaled Viper and Ribbon Snake. Leopard Gecko has
been reported for the first time in Delhi in the Aravalli Biodiversity Park.

Black-headed Roval Rat snake Spalerosophis atriceps, & harmless creature to human beings, feed on rodents, lizards, birds and small mammals. Ephemeral waterbody full of Skittering frog Euphlyetis cyanophylitis

"I 3 DEODIVERSITY PARKS BISHVERSITY PARKS "I 39

AR BRI TS oF Bdyi BehFusE BEAERVEL &F EfuM




Insects of
Aravalli Biodiversity Park

Insects are the most diverse and successful group of animals. They have
three pairs of jointed legs and contribute significantly to vital ecological
functions such as pollination. decomposition, pest control and providing
food security to maintain wildlife species. Aravalli Biodiversity Park is
home to a wide range of insects and other arthropod species found in soil,
on vegetation and in waterbodies during different seasons. Many insects

Papor Wasp Ropalidia sp.

such as Bugs, Cicadas, Ants, Bees, Crickets, Grasshoppers, lTermites,

Beetles, Dragonflies, etc., are commonly seenin the Park.

YOS AT
Cicada Platypleura sp, show thelr presence Honey Bee Apis florea

by buzzing and whirring nolses, an important pollinator
before the onset of monsoon

A Beehive at Aravalli Biediversity Park Blister Bootle Mylabris pustulata Runner Ant Cataglyphis bicolor Jowel Bug Chrysocor(s stollf
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Conservatory
of House Sparrow

The House Sparrow Passer domesticus is the
state bird of Delhi and used te be abundantat
one time but today it is almost vanished from
the city. Generally, sparrows feed on wild
grass seeds, weeds, buds, berries, but in
summer they feed on beetles, caterpillars,
grasshoppers etc.

Grasslands and fringes of forest communities
are part of the conservatory and these
habitats provide feeding and breeding
ground for sparrows resulting in their
enhanced populations. The conservatory not
o only harbours large populations of Sparrows
¢ but also attract other grainivorous birds such
- aslndian Silverbill, Munias, Doves, etc.

e e

Cave Ecosystem

The excessive rat hale mimving in Aravalll Biodiversity Park in the
past led to the formation of caves and cave ecosystems have
developed over a period of time. Many bats are found in these
caves,

Other than bats, many animals such as porcupine, Black-headed
rat snake, millipedes, and many other invertebrates and
vertebrates use the cave ecosystem. Blyth's Horseshoe bat and
Dusky Leaf Mosed Bat are some of the species that are found in
cave ecosystems. These bats feed on insects and can eat
hundreds of insects in a day. They are very important for cave
ecosystem as many animals depend on their guano (Bat fasces)
to survive. Caves of Aravalli Biodiversity Park are the only known
roosting place for Blyth's Horsaeshoe bat in the Delhi NCR region.




Visitor Zonae Showing Arborota and Representative Restorad Ecosystoms of Aravallis
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Bougainvillarium

Bougainvilleas are ornamental bushes, vines and straggling
shrubs belonging to different species of Bouganvillea. The
beautiful flowers of Bougainvillea species symbolize
passion, liveliness and life experience. The plant brings a
myriad of colours and life in its leaves and flowers in warm
climates. The species exhibits versatility, which allows it to
blossom throughout the year. Bougainvillarium located in
the Visitor zone of Aravalli

Biodiversity Park consists of more than 40 cultivars
{varieties). Some notable varieties are Rosa Delight, Touch
Glory, Zakarina, Summer Time, Mary Palmer special,
Parthasarthy, Poutorni etc. Bougainvillarium also attracts
butterflies and bees and is a very ideal nesting habitat for
small to mediumsized birds.

Rosarium

The flowers of cultivars of Rosa sp. are known for their
serene beauty, elegance and scent. A Rosarium is
established in the Visi tors zone of Aravalli Biodiversity
Park.More than 30 varieties of roses are grown, Some of
the rose cuitivars are Blue Moon, Double delight, Grand
Mughal, Black Prince, lceberg, Superstar, Echo, Virgo, etc.
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Striped Tigar Danaus genutia

Conservatory of Butterflies

Conservatory of Bulbous TR
1 iy b S e SEY IR o Bk e A Butterflies have a special place in the insect world. They have magnificent
and SU CcCu |Eﬂt P|El l"ltE ' . gt e A58 .'..? Al AR - o e colours and fly cheerfully from flower to flower. They are not capable of

biting, because their mouthparts are evolved to suck nectar. Butterflies along
with moths are classified under order Lepidoptera of insects. Butterflies

o impe lagical functions of pallination.
Succulent and bulbous plants are common in arid and semiarid climates performimportant ecological functions of pollination

cdue to their ability to adapt themselves in dry conditions, Most of these et Tl e, \ Two butterfly conservatories are established in Aravalli Biodiversity Park by

plants retain water in their leaves, stems and roots and many protect L RSN\ p R L Y 4 e LA planting more than 200 species of host plants.
themselves with sharp spines or thorns; and some have waxy or woolly 51 ek ; Yo%y \ {3
protective coverings to reflect sunlight and decrease water loss, Bulbous
plants develop storage organs as a reserve to allow them to survive in
hostile conditions

The Butterfly conservatories of ABP harbour more than 100 species of
butterflies and moths. The notable species are Red Pierrot, Grass Jewel,
Commen Rose, Spot Swordtail, Silverlines, Tiger moths, Skippers, Swifts,
_ - _ etc. Spot Swordtail Graphium nomius and Striped Blue Crow Euploea
Aravalli Biodiversity Park conserves around 50 species of succulent and - BTN, | ® 2 o 4 mulciber are two new species for Delhi reported from butterfly conservatory.
bulbous plants native to Aravalll hill ranges. The notable species are b, = ' . = \ % A = S WY By having maximum diversity of butterflies and moths, ABP is now labelled
Eupharbia lactea, Agave lophantha, Agave lecpoldii, ete. 4 e = - : a2 - 2 . : i '_ _ as First Butterfly Sanctuary in Delhi.

Succulent Plants Red Pierrot Talicads nyseus Tawny Coster Acraea terpsicore
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Conservatory of
Medicinal Plants

The Medicinal Plant Conservatory at Aravalli
Biodiversity Park has more than 240 plant
species of medicinal importance and promotes
conservation education and awareness on the
impartance of plants in the health care system.
Some notable species are Asthama bel, Brahmi,
Gugal, Dardpaat, Nirgundi, Hadjod, bhang, salai ,
Jhinti, etc.

Loss of habitat coupled with over harvesting
from the wild are threatemng many harbal plants
of Aravallis, and some of the native species of
medicinal value are locally extinct.

Threatened Tree
Species Conservatory

Aravalli ranges are highly degraded and most of
the indigenous tree species have locally vanished
while some others are threatened with

axtinction. For the first time, species-speacific
arboreta were developed in Aravalli Biodiversity
Park. Some of the species conserved are
Sterculia urens, Anogeissus pendula, Anogerssus
sericea, Prosopis cinereria, Boswellia serrata,
Frerocarpus marsupium, Buchanania lanzan, elc.

Hadjod Cissus quadrangularis Jhinti Barleria cristata Kulu Sterculia urens Indrekh Ancgeissus sericea
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MNature Education

Aravalli Biodiversity Park, with its unigque and beautiful undulating
landscape harbours Aravalli's natural heritage, is a paradise for
nature lovers.

Mature Education at Aravalli Biodiversity Park involves activities to
inculcate love for Nature and its Conservation among people,
especially the younger generation. The park encourages all nature
lovers and those interested in observing and learning from nature.
It has become a hub for promoting environmental education
among students.

1 5 BMODIVERSITY PARKS
WATUES, ACACATS OF CALIE

Park and People

Situated in the middle of the concrete jungle of Vasant Vihar and
Vasant Kunj, Aravalli Biodiversity Park has become a favourite
place for reqular walks of the local residents. Long Nature Trails
provide opportunities to people to get access to clean air, fresh
ambience, solitude and nature. It attracts people from all strata.

Aravalli Biodiversity Park has become an epitome for
environmental values, nature conservation and recreation,

Nature Camp

The Aravalli Biodiversity Park is the only place in Delhi which
provides unigque camping facilities to school children for
imparting environmental education in natural ambience, A
number of schools and colleges of NCT of Delhi have been
availing this facility since the inception of this park. These
opportunities bring students close to nature which inculcate a
relationship and respect for nature.

Discover a
Different World
of Flora & Fauna

One can approach to the Aravalli
Bicdiversity Park, at present, either
from Vasant Vihar- Poorvi Marg
gate located at about 4 km south
west of Moti Bagh, and 2 km west of
Jawahar Lal Nehru University
{Munirka) or from the Vasant Kunj
Institutional gate which is about 3.5
km north of Mahipalpur and one km
west of Vasant Kunj Malls. The
nearest Metro Station is Vasant
Vihar,

=1 .

e ——

31 km from 27 km from
ISET Kashmore Gate New Delhi Railway Station

o0

2 km from
Vasant Vihar, Munirka
Metro Station

12 km frem
Indira Gandhi
International Alrport (1G1)

Scan QR Code
to reach your destination
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Tilpath Valley Bicdiversity Park, the most scenic

natural landscape in the megacity of Delhi,

spreads over 70 hectares with elevation ranging i LA AT Wt T R A WL RNV R e e R Ceaen g hp
from 230 m to 253 m. It is located on the 'y ' AT S s i Bt AL L et o T TR AT e S T ;-x/":rp”’
Southern Ridge - the last spur of Aravalli hills that \ VRS A PR Tk ot BRSSP {ﬁgig,;:;tq i
enters into Delhi and is contiguous with Aravalli o WL Fand Sy AR LE R R T;Tf"‘;\a' e ity
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ranges of Haryana. These valleys receive : e B A A T N P e R b b Y e uh Wl et

drainage/catchment from all the surrounding hill S A\ A IR TS U Ve s o SV - e N Yok s s i T ; siarels : e B A -"ilﬁfil}i?-ﬂf‘t" ¥ UESRN
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Mythologically, Tilpath village gains a mention in S B 1 - > ik Al of SAGN S s T O ST RN TR P e e e S W G0 LT T s a1 AR b N o S
local |Egcnd5'. it was one of the five "-"i"ﬂgﬁﬁl a2 sz L - T . - - ; Ve Vo RN L e P, ‘F‘{; % ..-'a '*... £ : Rl :,j-hﬁ_l,_‘rll ':.':_.': .'__:'.!l.' yird
demanded by Pandavas from Duryodhana. A y? - - ’ . . T T o PN - e e . L X S N ot AR = A N P T

When Pandavas were defeated in the game of

Chausar, they were forced to leave the Kingdom

for 13 years. After a long time, the Pandavas sent

a message to the Kauravas that they won't lay

claim to the throne if they were given just five

villages. Tilprastha (Tilpath), being a resource

rich landscape, was one among the five villages

spreading from Haryvana to Delhi.
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A grassland view of Tilpath Valley Biodiversity Park
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The Landscape
Before Restoration

1 53 HIODIVERSITY PARKS
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Before the development of Biodiversity Park, the area had deep and shallow valleys, flat
lands, gentle and steep slopes, hilltops and ridges which were highly degraded and
harboured scattered trees of mesquite Prosopis julififora. The site was also invaded by
other invasive species like Lantana and FParthenium. Some of the hilltops and ridges
supported relicts of native species such as Tecomella undulata., Lycium europaeum,
Flacourtia indica and Asparagus sp. represented by a few individuals, There used to be
springs in the area, but all of them dried up due to the destruction of recharging zones as
a result of clearing of vegetation along with human habitation on some of the hilltops.

The Landscape
After Restoration
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On the basis of topographical features of terrain, different forests, grassland and
scrubland communities were developed. Low lying and plain areas were developed into
grasslands and broadleaved tree species communities, respectively. Elevated
undulating terrain was cccupied by Scrub or Acacia communities. The gentle slopes and
upper reaches of valleys were developed into tropical dry decicduous forest ecosystems.
Steep slopes were developed into open thorny forest. Low lying moist area was
developed into Bamboo brakes while the ridge and hill plateaus were covered with
native shrublands.
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Slope before
Restoration

After four years of plantation, degraded and barren landscapes
and Prosopis juliffora (Vilayathi Kikar) dominated area have
transformed into lush green natural forest communities with well
developed forest canopies. Many of the trees have started

producing flowers and fruits, and some planted tree species
have begun natural regeneration which indicates the success of
the restoration programme.

Slope after
Restoration
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Baya weaver (Floceus philippinus)

Birds of
Tilpath Valley Biodiversity Park

Birds are beautiful creature that are a joy to watch. Chirping around,

communicating in their blissful vocals, the rhythm of their calls in

Tilpath Valley Biodiversity Park, are nothing less than melodious

music to animals and human alike, exuding perfect natural symphony.

Birds of prey, which are known for their wild intense nature, such as

Shikra, White-eved buzzard and Black-winged kite are also present. A

total of 125 species of birds are reported during different seasons.

Rare bird sightings like Asian Paradise Flycatcher, Sirkeer malkoha,

Plum-headed Parakeet, Blue-tailed Bee-eater, Eurasian Wryneck,

White-capped Bunting, Yellow-wattled Lapwing, Common Wood

Shrike indicate presence of diverse ecological niches for birds to live

and to breed in the Park. Even nests of rare birds like Yellow-wattled B~ _ _ ; il _
Lapwing and Plum-headed Parakeet are spotted. . 0 : . W b it B T — : 4 s . i a5 ' e’ . ers

Baya weaver, nature’s amazing architects where male construct nests. If the nest is not up to their standard and the female rejects, the male has to construct a new.
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Grasslands of Tilpath Valley Biodiversity Park

Savannahs and grasslands have been developed on the
undulating hilly terrain as well as on the plain area. Savannahs are
vital ecosystems that not only generate a variety of ecological
services for the society but also enhance the trophic level of the
area. The major species found in the area are Cenchrus sp.,
Heteropogon, Chrysopogon, Aristida, Desmostachya, Apluda.
Cymbopogon, Panicum and several annual grass species such as

Brachiaria, Eleusine, Chloris etc. Grasslands of hilltops are ready to
revive springs and generating water for the area. This ecosystem
also forms the food base for herbivores and support animals of
higher trophic levels such as carnivores. Abundant grasslands
birds such as Pied Bushchat, Crested Lark, Paddy field Pipit, Red
headed Bunting are sighted. Animals like Indian Hare and Jackal
are also present,

House Sparrow Passer domesticus




Mammals of o
Tilpath Valley, ™

Biodiversity Park

Mammals such as Golden Jackal,
Blue bull, Indian Civet, Indian
Hare, Porcupine, and tumman
Palm Civet and Rudy mongoosea
are common. Howling of the
jackals can be easily heard during
tha late evening time,

Golden Jackal Canis aureus

Golden Jackals are one of the most prevalent inhabitants of Tilpath
Valley. They resemble the grey wolf but are distinguished by its smaller
size. Golden Jackals have a social structure, sometime in packs with
the basicsocial unit of abreeding pair. They can be spotted relaxing on
miud trails. Their hewls can be heard In late evenings and during night.
They have been part of Indian folklore and In recent times they are

victims of superstition, and are hunted for their body parts which are
used in black magic. However, they play an important role by
scavenging animal carrion and recycling the organic material in the
ecosystemn thereby impreving the whele ecesystem health. Tilpath
Valley withits protective boundary keeps them safe from such threats.

A territorial fight of Nilgai

Nilgai Boselaphus tragocamelus is the largest antelope in Asia and is
endemic to the Indian subcontinent. Their sexual dimorphism is prominent-
while females and juveniles are orange to tawny, adult males are larger with
a bluish-grey coat with distinguished horn. Tilpath Valley Biodiversity Park is
a suitable habitat for thern as they prefer areas with open grasslands and
scrub forests.

.. P

Mother Nilgai feeding her baby calf
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|i‘ld'|al'|- Rock Python Python ftirirs a non=venameous raptlr.n oxhibit timidity and rarely try to attack even when attacked

Reptiles of
Tilpath Valley
Biodiversity Park

Tilpath walley is rich in Reptilian
diversity like Monitor lizard,
Leopard gecko, Oriental Garden
Lizard, Yellow bellied house gecke.
The Park is rich in different species
of venomous and non-venomous
snakes such as Indian Rock Python,
Pakistani Ribbon Snake, Sand Boa,
Rat Snake., Barred Woll Snake,
Common Kukri Snake, Indian Cobra,
Common Krait and Saw-scaled
Viper.

Monitor Lizard Varanus bengalensis Loecpard Gecko Eublepharis macularius Pakistani Ribbon Snake Psammophis lelthii
a nocturnal greund dweller lizard is a rare records
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View Point of
Tilpath Valley Biodiversity Park

The View point serves as a perfect vantage point for viewing Tilpath Valley, abutting Asola
Bhatti Wildlife sanctuary. Towards the exact south lies the Ascla Bhatti Wildlife sanctuary
which in itself is a feast for the eyes. Complementing this are Aravalli peaks lying in the south
west direction resulting in a pristine picturesque landscape. Serene grasslands of the View
Point surrounded by shrubs intermingled with trees and Phoenix species serve as a perfect
place to immerse oneself amidst the mesmerising beauty of the native forest. An adjacent rock
garden composed of different xerophytes as well as butterfly conservatory have added beauty
to the View Point.
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Tilpath Valley Biodiversity Park

W22 LauiWe&ierﬁ”Avgnue, Sainik Farms
. Delhi 110062
E-mail: tilpathvalley@gmail.com
LA '3 _

e

Discover a
Different World
of Flora & Fauna

Located around 4 km from
Mehruali-Badarpur road, the
approach to the Tilpath Valley is
through Sainik Farm from Gate No. 1
{Central Avenue Marg) which joins
Mehrauli - Badarpur Road near
Khanpur. The other approach is
fromm IGNOU Road through Gate

no3 of Sainik Farms, which is close

Etroll in the jungle is today's new medical marvel

to Saket Metro Station Gate no. 2.
One can also reach through Gate no.

Park and People

2 of Sainik Farm (General Cariappa
Marg) through Western Avenue.

A walk through Tilpath valley takes you to a journey of native forest communities that used to inhabit the region long back in Delhi NCR. The trail is a
path that is not constructed but 1s an earthen path; this gives a sense of hiking through a natural forest. Trails start with the magnificent broad leaved
mixed deciduous forests made of species which were the native inhabitants of this region originally. Further the trail takes yvou to the Rangeland which
resemble typical African Savanahs. At the end of the trail the Thorny scrubland gives a sense of patience and strength. which is evident from the
adaptation of the vegetation, They have an ability to withstand extreme weather conditions and still thrive, G ﬂ aﬂ

i—

Mass plantations are organized frequently to connect people to biodiversity and create awareness on the need to protect and conserve their natural
environment. School and college students regularly visit the Biodiversity Park for nature education and also get direct insights on the functioning of 17 km from 21 ki from Bk from R 1E

ecosystems. Local residents visit regularly for health walks along the main trail, ISBT Saral Kale Khan New Delhi Rallway Station Chhattarpur Metro Station ? Indira Gandhi
International Alrport (1G]

00

Scan QR Codae
to reach your destination
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Neela Hauz
Biodiversity Park !

i
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A Lake Lost to Time !
Transformed and Revived

{

-

03 Hectares

S oy 4
i 135 species

G s 5:-‘—‘4 131 species

el 40 species

4 species
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Neela Hauz Biodiversity Park
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Meela Hauz Biodiversity Park is located on
Aruna Asaf Ali Marg, opposite to Jawahar lal
Mehru University and adjacent to Sanjay
Van, One can approach to Neela Hauz, either
from Abdul Gaffar Khan Marg or from IIT
Flyever through Ber Sarai,
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A view of restored wetland of Neela Hauz Biodiversity Park
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Meela Hauz was a natural fresh water lake in the shallow valley depression of Southern Ridge and surrounded by low lying Aravalli hills that represent Sanjay
Van of today. The lake, occupying an area of more than 10 hectare, was used to receive catchment from all the surrounding hills and supply drinking water to
Rajput city of Qila Rai Pithora. It was also a breeding ground for cat fish (singara) in the past.

Due to urbanization and development of roads, the lake size was reduced to 3 hectares and was filled up with solid waste. When Aruna Asaf Ali Road Bridge
was constructed across the lake, in 2009, the lake turned dead and further shrunk in its size. What was left out at the lake site was a small highly silted
depression which received raw sewage from the neighbouring unauthorized colonies and the marsh was infested with water hyacinth .
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Rejuvenation of lake
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The residents of JNU along with Kishangarh residents (Neela Hauz Citizens Group) filed a petition against PWD at Hon'ble High Court of Delhi against the
degradation of lake, with a prayer that the lake should be restored back to its pristine glory. The High Court of Delhi ordered PWD to restore the lake. Since
the land belongs to DDA, the PWD reguested DDA to restore the lake. DDA notified it as Neela Hauz Biodiversity Park not only to restore the lake to its
pristine glory but also to bring back the biodiversity of the area, to improve the ecology of the area and also serve as recreational site for the local
communities.

The lake was desilted up to 4 meter depth and the excavated material was used for making embankment. The selid waste dumps were removed and the
material was used for creation of mounds. The mounds have been developed into recreational areas and a greenway with a walkway was developed along
the embankment. About 15000 native trees and shrubs belonging to 35 species were planted. A butterfly corner, a Phoenix grove and scented garden have
been developad. A shrubbery of threatened shrubs characteristic of Aravallis has been developed.
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Constructed Wetland System with its components developed to make sewage water into clean water

s

Oxidation Pond | Oxidation Pand I Channel Carrying Sewage Filteration Zone
An in-situ coenstructed wetland system has been developed to treat Imillion litre per day raw sewage The constructed wetland systern designed 15 not energy driven and can be easily replicated in other water bodies This clean treated
that enters into the lake. This is the only source of water to the lake. The designed constructed sewage water transformed a dead Meela Hauz lake into a natural [ake that harbours large number of resident and migratory birds. As many
wetland system consists of 2 oxidation ponds, 3 physical treatment tanks and one constructed as 75 bird species have been reported from Neela Hauz Biodiversity Park. The constructed wetland system developed at Neela Hauz
wetland, The system works with zero energy and within less than 20 hours the sewage water having Biodiversity Park is today replicated for insitu biclegical remediation of drains in Delhi as a part of rejuvenation of river Yamuna,
80 ma/| Biochemical Oxygen Demand (BOD), 200 mg/l Chemical Oxygen Demand (CODYL.E00 mg/|
Total Dissolve Solid (TDS) and zero Dissolve Oxygen (DO) is made into water that has the same Ln?_[_.q
quality as that of river water (< 4 mg/I BOD, < 1mg/I1 COD. 298 mg/I TDS and 8.5 mg/I DO). .

Clean YWater passing through cascade Constructed Watland
Restored Neela Hauz P g ug

o
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The restarad lake
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Rejuvenated Lake
Ecosystem

The restored lake, the green way with a walkway,
the manicure l[awns of the mounds, the Phoenix
arove, butterfly corner and Constructed
Wetland System made Neela Hauz Biodiversity
Park as destination for public and tourists for
recreation and also for learning how constructed
wetlands are useful in treatment of sewage and
help in rejuvenation of lakes and rivers.

The rejuvenated lake also attracts many resident
and migratory water birds. Many shallow water
birds such as Sandpipers. Stilt, Egrets. Herons,
Waterhen, Moorhen, Little Grebe, etc., and deep
water birds like Spotbill Duck, Gadwall, Northern
Shoveler, Ferruginous Pochard, Coot, etc., may
be seen. Bar-headed Goose has alsoe become a
winter visitor to Meela Hauz Biodiversity Park.
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Neela Hauz Biodiversity Park has established six forest communities ranging from grassland, shrubland, riparian forest, to slope community, to dry
deciduous forest. About 100 native plant species have been ecologically assembled inte these communities which have become a home for many

Forest Communities of Aravallis Fringing
. insacts, birds, reptiles and mammals. Grasslands harbour wild grasses like Cenchrus cilfaris, Chrysopogon fulvus, Panicum sp., Heteropogon contortus,
t h e La ke an d I tS E m ba N k me ntS and Bothriochfoa. This grassland attracts many granivorous birds and Indian hare.
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Butterfly Conservatory Scented Garden

Although butterflies can be seen in the whole park, a specific small area has been dedicated to these flying jewels. Many flowering plants and other
host plants chosen for their larvae have been planted here. More than 40 species of butterflies can be spotted here during breeding season, 1.e., from
June to October. This conservatory also attracts other insects such as bees, wasps. and beatles. The prominent species are Tigers, Pansies, Blues,
Emigrants. Grass yellows, etc.

A scented garden has been established near constructed wetlands in the Biodiversity Park. Many shrubs bearing scented flowers have been planted,
these include Nyctanthes, Jasmine (Chameli), champa, motia, mogra, bela. Rat ki rani, Rajnigandha. Murraya paniculta, and Lemon grass. Their
fragrance attracts a range of moth species during the night and provides a scented and peaceful walk to visitors.
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Neela Hauz.Biodiversity Park

{Mear to Sanjay Van, Dppmsi‘l:ﬂ HIPEE anﬂ UGC- IUAC, close to JNU East Gate)
Aruna Asaf Ali Marg, New Delhi - 110067 _ 40,

E-mail: aravalli hiqdi#rsttypark@yahno co,ifil

Neela Hauz Biodiversity Park

Discover a
Different World
of Flora & Fauna

Meela Hauz Biodiversity Park is
located on Aruna Asaf Ali Marg,
opposite to Jawahar lal Nehru
University and adjacent to Sanjay
Van. One can approach to MNeela
Hauz, either from Abdul Gaffar

Khan Marg or from UT Flyover

through Ber Sarai.

Park and People

Meela Hauz Bicdiversity Park has become a model for cleaning
sewage water through constructed wetlands with zero energy
input. This concept attracts many students, environmentalists, city
planners, Government agencies, etc. Bird and butterfly watching is
also a main attraction of this park for the nature lovers and
students.

Meela Hauz attracts the local residents and people from nearby
Institutions for nature walk. With its scenic beauty and peaceful
environment, the park is being used by the people living nearby.

=1 | & @ @

. : o . 21 km from 16 kim from 2 km fram 11 krn Tremm
People from all sections and strata of society visit the park. This ISBT Kashmere Gate New Delhi Railway Station Qutub Minar and Indira Gandhi
place provides a pleasant walk in all seasons throughout the year. Chhattarpur Metro Station International Airpert (IG1)

Scan QR Code
to reach your destination
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A view of Northern Ridge
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Delhi's ‘Ridge’is the last spur of Aravalli hill ranges that stretches 800 kilometers from Gujarat through
Rajasthan and Haryana, pushing into Delhi from Gurgaon to the south-west, In Delhi this is divided into four
major zones, namely Southern Ridge, South-Central Ridge, Central Ridge and Northern Ridge, The
Morthern Ridge (Kamla Nehru Ridge) spreads across 87 hectares and is the northernmost part of the
Aravalli hill ranges. It lies in the heart of Morth Campus of the University of Delhi. The Northern Ridge
{Kamla Nehru Ridge) is fragmented into patches by various public roads that pass through the Ridge. The
Ridge is highly weathered resulting in undulating topography with many high and low points.
Consequently, the Ridge has flat hill tops, shallow valleys and gentle slopes.

Northern Ridge
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Morthern Ridge. which was originally a tropical
thormn forest, was envisioned as an appropriately
magnificent backdrop to the new Imperial capital
of British and, therefore, the British wanted to
develop ridge as "a sea of foliage”. To make the
ricdge a lush green forest, Prosopis juliflora, often
called Vilaiti Kikar, a Mexican mesquite was
introduced. Being of a highly invasive nature and
with capability to suite in multiple environments,
Prosopis juliflora had outcompeted the
indigenous vegetation and swathe the whole
Delhi Ridge. The ground wvegetation is further
occupied by another noxious invasive weed,
Lantana camara. As a result, the environmental,
social and ecological values of Ridge forast were
degenerated drastically. The cbjective is torestore
the pristine glory of the ridge sothat it can render
the much needed ecological goods and services
tothe city and its citizens.
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Canopy-opening of Prosopis juliflora and cut- root stock
methods for Lantana are being used to manage the
invasive species as part of restoration of degraded

landscape of Northern Ridge to its pristine glory

Lantana camara

15 DICDIVERSITY PARKS
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Restoration
of Northern Ridge

Canopy Opening and cut rootstock methods have
been used for the management of Prosopis
jufiflora and Lantana. To allow the saplings planted
to grow, small canopy gaps have been created by
pruning dead branchiets of the invasive alien
Prosopis julifiora, which as per International
Conventions, and recommendations of FAD, has
to be eradicated. Lantana, another noxious alien
species, which is being eradicated from protected
areas, has been removed by Cut Rootstock
method developed by CEMDE (University of
Delhi) to create space on the ground. With
opening of the canopy, native plants get abundant
sunlight for their growth and survival and slowly
they out-compete the Prosopis julifiora. The
approach involving the creation of small canopy
gaps and removal of weedy species from the
ground for allowing the growth of saplings of
native tree species is novel and simulates the
natural ecological succession process, the end
product of which is the original natural
ecosystems of the area. The canopy approach is
boing adapted for replacement of Prosopis
Jjuliffora by native species,

Relict Tree of Acacia senegal (Gum arabic)

The hill-tops and slopes with boulders which had some native remnants of Acacla senegal and other species are being further enriched
with native biodiversity. Some of the native species which are already planted are Acacia catechu, Acacia modesta, Prosopis cineraria,
Holoptelea integrifolia, Lannea coromandelica, Sterculia urens, Butea monosperma, Nyctanthes arbortristis, Wrightia tinctoria, Aegle marmefos and
Cassia fistula.
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Small' Salmen Arab Butterfly Colotis amata
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Indian Peafowl Paveo cristalus - oF . . - e ] _' ~ 0y o - . . Rose-ringed Parakeel Psittaculs krameri



Northern Ridge:

a Battle Ground

of First War of
Independence (1857)

Morthern Ridge has witnessed lots of upheaval
in the history of Delhi. It was a key location for
Celhi Reveolt during the First war of
Independence in 1857 as most of the artilleries
and batteries of the East India Company were
stationed in and around the Morthern ricdge.
Indian forces had given a major blow to the
colonial rule on the northern ridge itself.

20 BIQDIVERSITY PARKE
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Chauburja was originally built as a
mausaleum, but was later converted into a
mosque, It was used by the Bnbtish as an
cutpost and a Battery to mount gquns. During
the Revolt, Chauburja witnessed heavy
fighting bebweon the British forces and the

Indian rebals,

Built in the first part of the nineteenth century
the Guard House was part of the cantanment
arga of the amed forces of the British East
India Company. It was a safe place from where
a sentinel or guard may observe the
surrounding area easily. Some canons are also
believed to bae hixed thara.

ks

Flag Staff Tower, a sional tower of British
Officials, was used to send telagraph
messagas, The structure gained the
impartance in 1857 when the revolt broke out
in Delhi and rebels started killing British and
thelr families. The survivors assembled in the
Flag Staff Tower and then fled to Karnal. The
capture of Flag staff by rebels and then by the
British resulted in massive casualities among
belligerents. The dead bodies were dumped in
the nearby lake turning the colour of the lake
red. The lake was then named as Khooni lake.

The Ashokan Pillar
in Morthern Ridge,
crected by Ashoka
tha Great inMeerut
around 250 BC was
brought to Delhi by
Firoz Shah Tughlag
inl1356,

Kushk-i- shikhar or Pir gayab is 14th century
structure bullt and used by the Emperor Firoj
Shah Tuglag as an observatory and hunting
ladge. Later, this structuré was used by Entish
for watch and ward, It is also said that one
saint moditated at this site and disappeared
suddenly and hence the name given was Pir
Gayab, Adjacent to this s a Baol, construcited
by Tuglag to facilitate water supply to his
hunting lodge.

In 1863, British bBuilt a memorial
called Mutiny Memorial, on the
spot of Taylor's battery (a wnit
having artilleries positioned
during the slege of a city), In the
memory of Company Officials
who sacrificed their lives in 1857
Later in 1872, Indian Government
renamed the monument as
‘Alitgarh’ and erected a plague
stating that the "enemy’
manticned an the memarials
weere immortal martyrs who rose
against colonial rule and fought
bravely for Indian freedom.
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All the: monuments located on the Northerm Ridge are
connected through a green corridor consisting of native forest
communities of Aravallis. One can enjoy walking along the
broad and narmrow walkways under the woods and rediscover
the tales of yore.

Watar lilles inthe restored serpentine lake

Recharge of Ground Water Aquifers

The existing water bodies have been rejuvenated and the entire surface drainage has been channelized into water bodies. These water bodies not only
recharge ground water but also become habitat for a diversity of birds and insects. These inland wetlands also promote recreation and serve as water
holes for primates.
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Delhi - 110 007
E-mail: kamlanehruridge @gmail.c

Discover a
Different World
of Flora & Fauna

Morthern Ridge (Kamla Nehru
Ridge) is situated in the northern
part of the city has six entry gates,
and bounded clockwise by
University of Delhi, Mall road, Rajpur
road, Civil lines, Chaubhurja road
and Acharya Sushil Muni marg.

One can approach the Kamla Mehru
Ridge by road and by using metro,
the nearest metro station is Vidhan
sabha which is 200 meters from
Gate no 2 Rajpur read, Civil lines and
Vishwavidyalaya Metro station,
which is around 400 m from Gate
no. 1.

=K o =

4 km from 7 km from 3 km fram 19 Em from
ISBET Kashmere Gate Mew Delhi Rallway Station Guru Tegh Bahadur Magar Indira Gandhi
Metro Station International Alrport (1G1)

| S ’ [ . ’ _,-"‘\ Scan QR Code
¢ i " - : - = to reach your destination
Little' Cormorank Micrecarbo niger ¥ e
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Preserve the ecology with !
historical legacy

Area
150 Hectares
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Plants

163 specias
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112 species
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Butterfly/moths
44 species
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" Tughlagabad Biodiversity Park
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Tughlagabad Biodiversity Park is being developed with an Spread over an area of 130 hectares, the Tughlaqg dynasty, of the Delhi Sultanate of India the sultan could not reach Delhi alive. Apart
objective to restore the forest communities characteristics landscape of Tughlagabad Biodiversity Park in 1321, The gigantic battlements and the from the myth related to the curse, the real
of Aravalli hill ranges. This way, the area will not only render represents a gentle eastern slope of massive stonework of this fort display the problem are degraded forest communities
ecological goods and services to the city and society but Tughlagabad Fort area (a plateau) along with engineering skills of the workers of yore. invaded by Prosopds juliflora and highly silted
will also restore the surroundings of Tughlagabad Fort to ridges and valleys. Tughlagabad Fort 15 presently Howaever, this fort scon faced its decay as Suhi and polluted wetlands due to discharge of
their unique semi-arid forest ecosystem. This will make it a a remnant of the massive Tughlagabad Fort built Saint MNizam-ud-din cursed the sultan by saying untreated sewage.

perfect destination for exploration by naturalists, historians, by Ghivas-ud-din Tughlag, the founder of “Huruz Dilli dur ast” (Delhi is yet far away) and

bird watchers and heritage walkers.
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The dry deciduous forests, tropical thorn forest and scrub jungles of the Tughlagabac communities harbour rich avian fauna and butterflies serving as seed dispersal agents and pollinators, respectively. As many as 10 forest communities are
are presently in highly degraded states and invaded by Prosopis juliflora (Vilaiti Kikkar), being developed. These include Cassia fistula - dominated community, Holoptelia dominated community, Butea dominated community, Mitragyna
Species enrichment with native species like Shami Prosopis cineraria, Hingot Balanities dominated community, Albizia dominated community, Acacra feucophloea dominated community, and Prosopis cineraria dominated community ete.

aegyptiaca, Karel Capparis decidua etc has already started and the developed forest

Communities

The fully developed Tughlagabad Biodiversity Park will not only generate a range of ecological services but have also become a tourist spot.
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Bluethroat Luscinia secica Common Red Flash Rapala farbus

As many as 112 species of birds are identified so far. The most common ones are Black

Drongo, Green Bee- eater, Brown-headed Barbet, Barn Owl. Common Hawk Cuckoo, : : : : '
” About 44 species of butterflies are recorded from the Park. These include Plain Tiger,

B | rd D | vers i ty Bidetliroat etc. B utte rfl y D j Vers i ty Striped Tiger, Yellow Crange Tip, Large Cabbage White, Danaid Eggfly. etc. A Butterfly

The wetlands also receive some migratory birds. Once the wetlands are fully restored Park is also being developed.
and able to receive clean water through Constructed Wetland System and when forest
communities are fully developed, the Park will have a rich avian diversity.
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Wetlands

BEODIVERSITY PARKES

IATUEE EELEASTL OF DL

Four interconnected wetlands which used to receive rainwater from the surrounding hills
but the storm water carrying drains have now been converted into sewers. The natural
wetlands are now highly polluted and filled with raw sewage. These polluted wetlands
are being restored by treating sewage with Constructed Wetland Systems.

There are many depressions and nullahs which are being developed into surface
waterbodies torecharge the ground water.

Recreational Park
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A B hectares recreational Park has been developed and the aesthetics of the Park are
being improved through landscaping and planting the ornamental trees. shrubs and

herbs. The citizens are already utilizing the area.
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Tughlagabad Biodiversity Park

Maa Aanandmaii Marg, Gkhla Phase |, Okhla Industrial Area
New Delhi - 'I1GD44
E-mail: tughlagabad bmdlﬁrsltyparkfﬁ‘lg mai I.:ﬂrn

IHOUSTRIAL AREA
" " e
iy ..d..:.. Etanl
Dihly inguptrial i
Anga Police T1akon

aragr

Discover a
Different World
of Flora & Fauna

Tughlagabad Biodiversity Park is
located along the Maa Aanandmaii
Marg, opposite to Okhla Industrial
area. It can be reached via Mehrauli-
Badarpur Hoad or via Aashram-
Mathura road. The most
comfortable option to reach
Tughlagabad Biodiversity Park is by
violet line of Delhi-metro and get

MAMNSHA MAGAR

down at Govindpuri Metro Station g W

and then take an auto rickshaw or
taxi to Biodiversity Park.

LETFLET

Aptrvde; Hogppetal .;"
o A s Eidpah Mahdsn e
-:;_1‘:- M Jeew i .E:,

¢

TUCHLAKABAD

=K 2. .

il— —
28 km from 19 km from 3 km from 20 km from
ISET Kashmare Gate New Delhi Rallway Station Govindpurl Indira Gandhli
- - . r ! Metro Station International Alrport (1G]
Her|ta ge Walk A gresnway with heritage walk along the Fort is being developed. 3 g) Scan GR Code

o reach your destination
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Kalindi
Biodiversity Park

I
I.P"

Transforming Floodplains of ‘r“amuna?
Into Highways of Rich Flora & Fauna

167 Hectares

47 species

2 specias
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Kalindi Biodiversity Park spreads over an
area of 167 hectares in the downstream of
DND flyway. It includes mostly floodplains
and floodplain wetlands on western bank of
the river Yamuna, besides uplands and some
elevated floodplains located along Ashram
Road.

The challenge is to restore the highly
degraded and polluted floodplain wetlands
and floodplains to make them fully
functional river ecosystems that generate
ecological services to the city and citizens -
storage of flood water, recharge ground
water, serve as habitat for flora and fauna,
buffer local ambient temperature and serve
as sink for CO, besides rejuvenation of the
river. Constructed Wetland Systems are
being developed for 11 drains that discharge
raw sewage into floodplain wetlands.
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A pair of resident duck : Spotbilled duck Anas poecflorhyncha
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Commen Redshank Tringa tofanus
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Grey Heron, Purple Heron and a Little Egret

an Diversity in Deweeded Wetland : a flock of Painted Stork,
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wrd Aythya nyro€d is reported in
- 3 "T.

Kalindi Blo iversity Park

Near Sun Rise Hospital, Kalindi Coleny, Maharani Bagh
New 3-'.1'_'.:|Z-|'- - 110065
E-mail: kalindibiodive '

Discover a
Different World
of Flora & Fauna

Kalindi Biodiversity Park is located

on the western side of River Yamuna

in the downstream of DND flyway.

One can approach to the Kalindi

Biodiversity Park either from ﬂfﬂ'ﬂ:ﬂimlm
Ashram Metro Station or through '

Kilokri village near Maharan Bagh, Jamia MBka lamia
Delhi - b

! Vinar
e e

OM ELEVATOR
gald Sdamer

LHR- Central Hoad
F!l,‘-':u_";tl‘th WAEE fula
iy Eoa

o

o

17 km from 21 km from 2 km from 18 km from
ISBET Kashmere Gate Mew Delhi Rallway Station Ashram Indira Gandhi
Metro Station International Airport (IG!)

Scan QR Code
to reach your destination



Species enrichment through
scientific intervention and natural process
of ecological succession led to development

Initial stages of ecological restoration with pioneers (grasses and legumes) followed by early
and then late colonizers and subsequent introduction of top, middle story and understory
plant species not only promoted animal succession but also led to colonization by several

Biodiversity

p rﬂfi | E - ; native plant species and self-regeneration of established species. These ecological processes
ﬂf se I f- Su Sta iNa b I e e Cﬂsyﬁte ms in indicate that ecosystems developed in Biodiversity Parks are self-sustainable.
different Biodiversity Parks.
Species Yamuna Biodiversity Park Aravalli Biodiversity Neela Hauz Tilpath Valley Northern Ridge Tughlagabad Biodiversity Park Kalindi
Groups Park Biodiversity Park Biodiversity
Park
2002 2020 2005 2020 2016 2020 2015 2020 2015 2020 2016 2020 2020
gerkestiia 90 915 150 950 90 15 156 481 87 415 30 155 38
Plants
Aquatic Plants 0 101 0 31 20 20 0 3 4 20 0 8 9
Avifauna 37 203 42 209 100 131 81 125 64 71 12 12 80
Butterflies 1n 82 13 13 15 40 21 55 31 46 35 44 25
Herpetofauna 3 18 8 31 6 7 14 15 8 11 18 28 4
Mammals 4 22 5 19 3 4 5 7 7 9 9
Fishes 0 18 0 0 5 0 0




Glorious Milestones
of Ecosystem

Biodiversity Parks : Savior of
Humankind

Rise of Biodiversity Parks as
Conservation Models

 ™ILAVHD |




Biodiversity Park:
Savior of the
humankind

___‘_—__‘—ﬂll

Medicinal Plant Wealth |
of Biodiversity Parks of Delhi

Some plants synthesize a wide variety of compounds
that are used to perform important biclogical
functions, and to defend against attack from predators
such as insects, fungi and herbivorous mammals. Many
of these phytochemicals have beneficial effects on
health when consumed by humans, and can be used to
effectively treat humans with multiple ailments. These
plants are commonly called Herbal plants, and have
been used in traditional systems of medicines like
Ayurveda, Unani, Siddha and Homeopathy since ages.

The Delhi Institute of Pharmaceutical Service and
Research has been collaborating with Biodiversity
Parks for phytochemical screening of plants with a view
to developing products of therapeutic value, About 12
species have already been selected.

Brahmi buti, Bacopa monnleri; whole plant is used as memory booster, pain reliover, treatment of fever and to treat epilapsy.
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Herbal Plants of
commercial value

The rich plant wealth of Biodiversity Parks of Delhi with
more than 2000 species are valuable resources that can be
biocprospected for new and novel drugs of potential
therapeutic value including for the COVID-19 pandemic. In
fact some of the plants like Sofanum nigrum, 5. nudiffora
complex has been used in the treatment of HIV infections
and now been utilised for the treatment of COVID-19.
Similarly Boswellia serrata is now used for drug
development against arthritis. Cannabis sativa is also used
for the development of pain killer drug and also for the drug
used in the treatment of pediatric epilepsy.

Cannabis sativa

24 BEODIVERSITY PARKS
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Boswaellia sorrata

Izabgol Plantago ovata; husk has digestive and laxative propertios

Hathjed Cissus guadrangular’s; used as joint and bone healer
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Tulsi Ocrmurm sanctum (Holy basil) or Vrinda is a sacred plant in Hindu belief and is regarded as the
avatar of Lakshmi. Tulsiis also called “the Incomparable One,” "Elixir of Life." or "Queen of the Herbs",

Tulsi: the wonder

1 inflammatory bowel conditions. Chewing of Tulsi leaves soothes fever, headache, sore throat, cold,
drug of India S g

Tulsi is used to lower inflammation and the risk of heart disease, rheumatoid arthritis and

There are eight different species of Ocimum in Biodiversity Parks.

4

Celmum tenulflorum ' ¥
v o

BIODIVERSITY PARES 24 5
-

MATURE TS OF Sfusa



246

Srerculia vrens

BISDIVERSITY PARKS

MATLEE IfifingEl OF Dl

Maytenus emarginatus

Rhus myserensis

Mimosa hamata

Rare plants
found in
Biodiversity Parks

Some plants are on the verge of local
extinction due to habitat destruction or
over exploitation. Some of the rare
species are now securad in Biodiversity
Parks.

BIODIVERSITY PARES
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Pollination Services in
Biodiversity Parks

Could you imagine your life without pollination, a process
that leads to formation of fruit and subsequently seed?
Pollination is crucial for establishment of new plants,
regeneration of forest communities and therefore impacts
the survival of all the animals, including human beings.
Seeds of three grasses (wheat, rice and maize) constitute
90% of world's food supply, and human survival depends
on their production for which the pollination is a must.

Pollination can be brought out by wind (anemophily)
water (hydrophily), insects {(entomophily) and birds and
other mammals (Zoophily). Pollination is also brought out
by ants and snails and other invertebrates, Most of these
pollinators are threatened in natural ecosystemns due to
pollution, use of insecticides and fragmentation of
habitat. Some of the pollinators are secured in
Biodiversity Parks.

Some of the peollinators found in Biodiversity Parks are
butterflies, wild bees, ants, birds, beetles, mammals etec.

Cammen Sllverline Cigarftis valcanus

2 4 BISDIVERSITY PARKS
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Facts

The economic value of
pollination of crops by
honey bees, Bumble bees and
other beesis worth 3 several
billion a year. We may lose all
the plants that bees pollinate,
all of the animals that eat
those plants and other
components of the food
chain. This means a world
without bees couldstruggle
to sustain the global human
population of 7 billion.

Butterflies, bircds, bees, beetles, ants, bats, wasps and even flies are important in the pallination process.



Black - thouldored Kite Efapus axilaris @ Commanly seen in tho Biodiversity Parks hauwvering over grassland

Birds as Keystone species
and farmers’ friends

Many bird species are known to regulate key ecological processes such as pollination, seed
dispersal and regulation of populations of pests particularly insects and animals that cause
heavy losses to crops in farmers' fields. Many bird species perform these roles in ecosystems
of Biodiversity Parks,

Ibises eat up to 1000s insects per day.
These include grasshoppers and locusts
which are agricultural pests. lbis provide
insect pest control to many hectares of
crop-land worth of $ several million per
year,

Rodents are favored prey of raptors (owls,
hawks, ete.), and rodents themselves feed
extensively on various crops. Over its
lifetime, a barn owl eats approximately
1000s of mice that would consume
sevaral tons of crop produce. With an
average lifespan of 4 years, the owl's
annual intake take is about 3000 mice per
year.

Eﬂﬂ“tiﬂ?:w Hw'zsa




Reptiles for ecosystem balance in
Biodiversity Parks:

Reptiles play an important role in the balance of an ecosystem. In most
ecosystems, reptiles are the vital part of food chain and they play a huge
role both as the prey species and the predators in ecosystems.,

Reptiles evolved from their amphibian ancestors over some 320 million
years ago. With due course of time many of their prominent lineages such
as Dinosaurs, Ptarosaurs, Plesiosaurs and Mosasaurs became extinct. The
extant reptiles of India may be classified as Turtles & Tortoises, Crocodiles,
Lizards and Snakes. In India they occupy several diversified aguatic and
terrestrial ecosystems such as marine and brackish water, mangroves,
marshes, lakes and rivers, tropical evergreen or semi evergreen forest,
tropical dry deciduocus and thorny forest, scrublands, grasslands and
deserts.

In comparison to other taxa such as birds and mammals, reptiles have
received less attention because of their cryptic nature, occurrence in low
density and temporal activity. Thermoregulation pattern in reptiles being
Ectothermic {(cold blooded animals than gain heats from external
environment) and poikilotherms {(cold blooded animals that adjust body
temperature according to environment) makes them typical indicator
species for assessing global climatic changes, Temperature governs the
behavioral patterns such as distribution, physiology & metabolic growth
rate, lifetime fitness and even sex ratio of many hatchling reptiles. Being
positioned at different trophic levels makes them fit for forming a complex
food web in a food chain. Ecological communities with higher biodiversity
forma more complex trophic path.

A total of 29 species have been reported till date from various Biodiversity
Parks. There are 2 species of aquatic turtles, 10 species of lizards and 17
species of snakes. The restored and recreated riparian and wetland
ecosystems of Yamuna Biodiversity Park is now home for Turtles, Lizards
and habitat specific aguatic snakes such as Checkered Keelback
Xenochrophis piscator and Sibold’s water snake Ferania sieboldii, which
has been reported after 60 years in Delhi and now has a breeding (viable)
population here,

2 5 BIODIVESSITY PARKS
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Oriental Garden Lizard, Calotes versicolor
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Ecological assemblages of native species of plants in the form of different forest communities over vast areas of land
with various habitat mosaics is being recreated and maintained in Tilpath Valley Biodiversity Park and Aralli
Biodiversity Park. These nature reserves with diverse habitat and niche have given space for specialist or generalist
species to survive. For example, both TvBP and ABP are homes for: Asian Leopard Gecko Eublepharis macuwlarius, Fan
Throated Lizard Sitana sp. and Snake Eved Lacerta Ophisops jerdonii which are typical rock dwellers {Saxicolous),
Black Headed Royal Rat Snake Spaferosophis atriceps which is a cave dweller (Troglodyte), and Striped Grass Skinks
Eutropis dissimilis which is a perfect example of edge species as it prefer forest floor where grassland and forest forms
acotone. The Ribbon Snake Psammophis leithii which has been reported after 1996 from TvBP is largely found in
scrubland and thorny forest.

Biodiversity Parks are preserving the reptilian diversity of Delhi,

&

— ..lu...'r."-"{.-"—a"&‘ - 1y .- . - ik
Indian Flatshell Turtle Lissemys punctata Asian Leopard Gecko Eublepharis macularius

Seibold Snake Ferania sieboldl Stripod Grass Skink Eutropis dissimilis
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Great Cormorants Phalacrocorax carbo : foraging in the migratory birds weotland of Yamuna Biodiversity Park

26

REODIVERSITY PARKE

ichFuEf EELEATR OF Cdum

Rise of Biodiversity Parks

of Delhi as Conservation Models
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Urbanization along with habitat fragmentation and
land use change is causing complex changes in the
local and regional biodiversity, ecosystem services,
and green cover. As a result, vital habitat is either
completely destroyed and reduced to fragments,
or i5 too small to support complex ecological
communities. In cities, several species have
become endangered or even locally extinct as
areas that were previously wilderness have been
swallowed up by ever-increasing urbanization.

Therefore, there is an urgent need for safeguarding
natural resources and biodiversity of the
urbanssemi-urban environment, including the air,
water, flora and fauna of ecosystems for the
benefits of the present and future generations
through careful planning and management. In
deference to the principles of the Stockholm
Declarations adopted by lthe Internaticonal
Conference on Human Environment, the
Government of India, by the Constitution 42nd
Amendment Act, 1976 made the provision for the
protection and promotion of the environment, by
the introduction of Article 48-A and 51-A {(g) which
forms part of the Directive Principles of State
Policy and the Fundamental Duties respectively.
The Constitution of India explicitly makes
environmental conservation a fundamental duty.

Keeping in mind the need for conservation of
Biodiversity particularly in urban landscapes, the
concept of Biodiversity Park was evolved and
implemented for the first time in India by DDA in
collaboration with CEMDE, University of Delhi.

During the development of these parks, no major
obstacles were encountered. On the other hand
each visitor from every walk of life was ready to
work for the betterment of Biodiversity in his/ her
ownCa I:ﬁ-?ll:jt}.'.

Based on the successful ocutcome of the DDA
Biodiversity Parks of Delhi, the Ministry of
Environment, Forest & Climate Change (MoEF&
CC), Govt. of India has come up with a new scheme
of ‘Conservation of Matural Heritage and
Enhancement of Quality of Urban Environment’
through establishment of ‘Biodiversity Parks' in
States and Union Territories of the country. In fact,
Ministry has already issued letters to the Chief
Ministers of different states to establish
Biodiversity Parks in State capitals and District
headquarters. In recent orders passed by the
MNational Green Tribunal for actions to be taken by
authorities for the rejuvenation of rivers in India,
the creation of biodiversity parks has been
referenced, with the Yamuna Biodiversity Park as a
model,

For long term management and sustenance of
Biodiversity Parks, a publicly fTunded organization
is critical anywhere in the country and the world.
Keeping this in view, the present Lt. Governor of
Delhi- the begetter of Biodiversity parks of Delhi -
as the Chairman DDA has addressed a long-
standing issue of Management and sustenance of
Biodiversity Parks by creating a Delhi Biodiversity
Society.
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This biodivarsity park really inspired me, and to spand on entire day here was a fantastic experience! Hopetohave achance toraturn and
hape that all the great work done here will be known all aver planet. Thanks!

Ashild Kolks, Morsay
Zecinl arthropolenist and Research Prelasser at PRIO
5" December, 2017
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