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Notlce to readers

Our report shall be prepared solely for Client. KPMG
does not accept or assume any liability, responsibility,
or duty of care for any use of or reliance on this report
by anyone, other than our Client, to the extent agreed in
the Agreement.

Impact assessment is limited to the projects allocated
by Client.

OECD-DAC assessment framework shall be used in
preparing the report as detailed herein. No professional
assurance standards ex. ISAE, SSAE etc. shall be
applied while preparing this report and accordingly the
rigors applicable under such standards are not
applicable for the scope covered by our report.

Procedures, analysis and recommendations, if any,
shall be advisory in nature basis the information
collected from Cl i ent 0 swebsite
(https://iwww.kotak.com/en/home.html)  and  those
provided by the Client.

Our observations represent our understanding and
interpretation of the facts based on reporting of
beneficiaries and stakeholders.

Our report, by its very nature, may involve numerous
assumptions, inherent risks, and uncertainties, both
general and specific. The conclusions drawn shall be
based on the information available with us at the time of
preparing the report.

We shall not perform an audit and shall not express an
opinion or any other form of assurance. Further,
comments in our report shall not be intended, nor
should they be interpreted to be legal advice or opinion.
Client shall be fully and solely responsible for applying
independent judgment, with respect to the findings
included in the report, to make appropriate decisions in
relation to future course of action, if any. We shall not
take responsibility for the consequences resulting from
decisions based on information included in the report.

While information obtained from the CI| i e websites
(https://www.kotak.com/en/home.html) has not been
verified for authenticity, accuracy, or completeness, we

have obtained information, as far as possible, from
sources generally considered to be reliable. However, it
must be noted that C| i ewebsifesnay not be updated
regularly. We assume no responsibility for the reliability
and credibility of such information.

Our work shall be limited to the specific procedures
described in this Engagement Letter and shall be based
only on the information and analysis of the data
obtained through interviews of beneficiaries supported
under the CSR projects, selected as sample
respondents and discussions with Client team and
stakeholders of the CSR projects. Accordingly, changes
in circumstances or information available after the
review could affect the findings outlined in our report.

In no circumstances shall we be liable, for any loss or
damage, of whatsoever nature, arising from information
material to our work being withheld or concealed from
us or misrepresented to us by any person to whom we
make information requests.

In accordance with its policy, KPMG advises that
neither it nor any of its partner, director or employee
undertakes any responsibility arising in any way
whatsoever, to any person other than Client in respect
of the matters dealt with in this report, including any
errors or omissions therein, arising through negligence
or otherwise, howsoever caused.

In connection with our report or any part thereof, KPMG
does not owe duty of care (whether in contract or in tort
or under statute or otherwise) to any person or party to
whom the report is circulated to and KPMG shall not be
liable to any party who uses or relies on this report.
KPMG thus disclaims all responsibility or liability for any
costs, damages, losses, liabilities, expenses incurred
by such third party arising out of or in connection with
the report or any part thereof.

By reading our report, the reader of the report shall be
deemed to have accepted the terms mentioned
hereinabove.
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Abbreviations

Abbreviation Full form

NFS Nature Forever Society

CSR Corporate Social Responsibility
SGNP Sanjay Gandhi National Park
FGD Focus Group Discussion

MCA Ministry of Corporate Affairs

Kl Key Informant Interview

KMBL Kotak Mahindra Bank Limited
M&E Monitoring and Evaluation

Organisation for Economic @peration and Developmeng

OECEDAC Development Assistance Committee
NDVI Normalised Difference Vegetation Index
NDMI Normalised Difference Moisture Index
SDGs Sustainable Development Goals

VI Importance Value Index
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Executiemmary

Thisimpactassessmendf KotakMahindraBank| A Y A GSRiRppdrtedinitiative at the Nature Forever
Societywas conducted using the OECEDAC evaluation framework, covering six criteria; Relevance,
Coherence EffectivenessEfficiency,Impact, and Sustainability The study employeda mixed-method
approach,including 12 stakeholderinteractions (3 programteam interviews and 3 maintenanceteam
interviewsand 1 focusedgroup decisionwith 6 maintenanceworkers),supportedby thematic analysis,
technicalanalysisand performancedatareview

The project has significantly enriched local biodiversity, with high speciesdiversity (Shannonindex
3.928), increasedpresenceof pollinators, birds, reptiles, and small mammals,and improved structural
vegetation layers Thesechangesindicate successfukcologicalrestoration and the revival of natural
processesuchaspollination,seeddispersalandsoil regeneration

KEY FINDINGS

Belowarethe keyfindingsbasisthe impactassessmentrom the project:*

Increase in NDMI scores showcasing signifigant
moisture gains, confirming healthier
vegetation and soil.

Increasein NDVIscores,confirming healthier
vegetation

Mortality rate observed, managed through
timely replanting, which enhanced faunal
diversity and natural regeneration.

Reached in Shannon inderdicating high
species diversity and ecological resilience.

Rise in biodiversity, including birds, bees,
snakes and butterflies, strengthening
pollinator networks and food webs.

Increased awareness about native species,
actively promoting conservation among
visitors.

*Based on the beneficiary consultation, impact and technical anal
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Keffindingsnhel echnidalalyssi

Belowarethe keyfindingsfrom the technicalanalysisacrossthe following parameters

NDVI - April 2025
(Post-implementation)

NDVI - April 2022
(Pre-implementation)

Highest Recorded - 0.4
Lowest Recorded - 0.09

o =

High: 0.6

Highest Recorded — 0.6
Lowest Recorded — 0.09

NDMI — April 2025

NDMI - April 2022 i .
(Post-implementation)

(Pre-implementation)

Highest Recorded: 0.07
Lowest Recorded: - 0.07

Highest Recorded: 0.18
Lowest Recorded: - 0.04

0 5 10 20 30
N Meters
W ﬁb\y [ ———
a9 3 ; ‘ — |
-0.07 -0.01 0.05 0.12 0.18

NDVIimproved from 0.4 to 0.6 6 $0% increase),

confirming dense canopy growth and enhanced
carbonsequestration

NDMI rose by 120% signalingimproved soil and

canopy moisture, reducing drought stress and
stabilizingmicroclimate

Carbon Sequestration—
Jan 2022 to Oct 2022
(Pre-implementation)

Carbon Sequestration—
Jan 2025 to Oct 2025
(Post-implementation)
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Carbon sequestration increased by 36% with
averagecarbon density rising from 14.26t C/ha
(2022 to 19.40t C/ha (2025 enhancingbiomass

accumulation and canopy density, contributing
directly to climate mitigation and ecosystem
resilience

GRACHlata showsa 228% rise in groundwater

storage (165 m3 h 5417 ms3), ensuring water
securityfor flora andfauna

*Based on the technical analysis
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OEdIAEVvaluation

Thevariouscomponents/outcome®f the programwere evaluatedusingthe OECIDACcriteria, which
include relevance,effectiveness,efficiency, impact, and sustainability The findings of the study are
categorizedasfollows:

The project is well-adaptedto the ecologicaland sociceconomiccontextof { Db t
I buffer zone Its components, native plantations, soil and water conservation
Re evance measuresand community engagementyesponddirectly to local needs,makingit a
holisticandimpactfulinterventionfor biodiversityand climateresilience
Despite urban pressuresand invasive specieschallenges,the project
successfullyrestored 1.5 acres of degraded land with 8,500 native
EﬁeCtivenE‘ saplings NDVIimproved from 0.4 to 0.6, groundwater storage rose by
= 228% and Shannonndexreached3.928, indicatinghigh speciediversity
andecosystemnstability.

Nearly90% of project and maintenancestaff expressectontinuity challenges
in sustainingthe plantation beyond the project lifecycle While current
S u Stai na upkeepis strong,long-term cont?nuity isuncertaindue t(_) frequent changes_in

SGNHrorestDepartmentcommittees Future successill rely on community
stewardshipandexternalpartnerships

A Theproject hascreatedtangible ecologicaland socialimpacts improved
microclimate, faunal return (leopards, pythons, butterflies, birds), and
socioeconomicupliftment throughtribal employmentandecotourism.

A Additionally, maintenanceworkers sharedthat they have gainedbetter
awareness about biodiversity and have observed similar positive
behavioramongvisitors, such as avoidingflower pluckingand showing
interestin interpretationboards

OECD-DAC
evaluation framework

Timelyprovisionof saplingsjrrigation infrastructure,and maintenance
resources was acknowledged by the project team, reflecting
streamlinedmplementationand effectiveresourceutilization

Efficiency

Theprojectis coherentwith the SDGwwith 3, 4, 6, 11, 12, 13,14, 15, 17 andwith few of
the national priorities such as National Mission for Green India (GIM), National
BiodiversityActionPlan(NBAP)NationalAfforestationProgrammgNAP)programs

\

- Does not meet expectation Partially meet expectations - Meet expectations

Based on the beneficiary consultations, technical and impact analy
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Background

Thisreport assesse&otakMahindraBank[ A Y A GSRiRpérttoward restoringa native, biodiversity
rich ecosystemat SanjayGandhiNational Park(SGNR)The primary aim of the intervention wasto re-
establishnative vegetation and revive ecologicalfunctionst such as pollination, seed dispersal,and
habitat connectivity that had beenweakeneddueto historicaldominanceof exoticmonocultures First
chapter provides an overview of Kotak Mahindra Bank Limited, the global and local context, the
importanceof native specieglantationandits broaderimpact

Establishedn 1985 KotakMahindraGroupis one of India’'sleadingfinancialservicesconglomeratesit
aspiresto be atrusted partner and contributestowardsthe economic environmental,and socialgrowth
of the nation and is also committed to contribute towards United b I (i A gJ})(Bustainable
DevelopmentGoals(SDGs)Thebankhasa strongfocuson CSRnitiativesand believesin givingbackto
society Thissetsout its vision, mission,governance and CSRocus areasto fulfill its inclusivegrowth
agendain India Under its CSRorogram, Kotak Mahindra Bankhas committed significantfunding for
promoting environmentalrejuvenation and sustainabilityin India, recognizingits importance for the
socialandeconomicdevelopmentof the country.

As part of its environmentalsustainability promotion initiative, Kotak Mahindra Bank has partnered
with NFSto supportthe training and developmentof environmentalrejuvenationefforts in India The
0 I y CSRsupport providesinfrastructure, equipment, and other resourcesto NFSto rejuvenatethe
areabetter.

Focuses on building strength within
—_ individuals and communities to
ResilienG@nstand any challenge by
supporting livelihoods, promoting
® sustainable practices that let
communities thrive amidst the
crisis.

Through this pillar bank attempts t
bridge gaps ad ensure that
underserved communities have
opportunities to grow so that no
one is left behind in the journey
towards progress.

The bank tries to promote diversit
and create opportunities for
vulnerable communities, ensuring
that everyone regardless of
background has an equal chance
participate and benefit from social
and economic growth.

Through this pillar the bank
emphasizes on benchmarking
excellence by strengthening
organizations that deliver essential

1311015 T0) s M N I3 #R B H[0] g services to ensure long term impact

and sustainable development.

The . I Y ICORstrategy emphasizescreating measurable impact across its core pillars, with

environment as a key focus area The Bankinvestsin initiatives that strengthenL y R &dol@yical
resilienceby restoringnative biodiversity,improvingsoil health, and enhancingwater security Through
projectsthat promote sustainabldand managementcarbonsequestrationand pollinator conservation,
the Bank advancesclimate action and community well-being These efforts aim to harmonize
environmentalrestoration with social development,positioningthe Bankas a responsiblecorporate
gitizepcommittedto buildinga greenermore sustainablduture.

1. KotakMahindraAnnualActionReport,2025
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CSR initiatives are
focused in areas such Bslucation,
Livelihood enhancement,
Entrepreneurship and Innovation,
Healthcare, Environment
and Sustainable Development,
Relief and Rehabilitation and
Sports.

Kotak Mahindra Group invested
0y ¢ @ dn CSRBitMIRes
during FY 202225, covering
education, livelihood,

P healthcare, environment, relief,
rehabilitation, and sports,
reflecting strong commitment to
community development.

¢KS O2YLJ yeé Qahave{

benefitted 14.6 lakh+ beneficiaries

which reflectshe wide reach and
effectiveness of its programs.

The CSR programs focusing on sports
has trained30+ professional athletes
who won80+ medalsat national and

1.5 lakh+ saplings plantednd16 international levels, strengthening
lakh+ KL water harvesting capacity LYRAIFIQa aLR2Nla S02a
created driving climate resilience and
environmental sustainability through
Y2GF1Qa /{w FTOGABAGASAD

Backgroluhthanizagioécologidakline

L ¥ R fapiduébanization,driven by infrastructure expansionand a growing population is degrading
nature within cities The Ministry of Statistics(MOSPH has acknowledgedthat urban growth has

& RS (i S Nhatumdlra$dbiiResand environmentin urban L Y Rdnd téat urban forestsplay a critical
role in temperaturemoderation,air purification,groundwater recharge and biodiversityconservation

The BrihanmumbaiMunicipal / 2 N1.J2 NEnvidorimgrStatus Report (2023;24)2 showsinitiatives
like Miyawakigardensand openspaceconversionunderscoringgreencoverasa civicpriority, but notes
sustainedpressurefrom infrastructuredevelopment

Geography and Climate of SGNP and Gandhi Tekdi

SanjayGandhiNational Park (SGNP)s a unique protected forest within Mumbai, coveringabout 103
kmz2 It forms the catchmentfor Tulsiand Vihar lakes,which supply water to the city. The terrain is
characterizedby undulating slopes, rocky basalt outcrops, and thin soil layers, making it prone to
erosionandmoistureloss

Further, Gandhi Tekdi lies within SGNP, experiencesa Tropical Savannaclimate The SouthWest
monsoontypically arrivesin Juneand retreats by late September Averageannualrainfall in the park
regionis around 2,500 mm, concentratedduringthe monsoonmonths Julyis the wettest month, often
contributingmore than half of the seasonatainfall. Temperaturegangefrom 16°Cin winter to 35¢40°C
in summer,with high humidity during monsoon(up to 90%)?2 and lower levelsin dry months (40¢50%).
Wind speedsare generallylight, averaging0.5¢6 km/hr, and the i S NNtbckyysl6p@&scombinedwith
thin soilmakethe areaproneto rapiddryingoutsidethe monsoonseason

1. Urban Forest Report, Pib
2. Environment Status Report,-23, BMC
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ImpaotNoiatiFlantations

While historically,non-native specieshasbeenextensivelyutilized for the urbangreeningprogramsto restore
providesquick canopycover and makesthe arealook beautiful, but they offer minimal ecologicalbenefits
Governmenguidelinesunderthe Greenlndia MissionandNational ForestPolicy? note that suchexotics

C Reducesoilfertility andwater retention
C Providenegligiblenectaror fruit for pollinatorsandbirds

C Alter microclimateandincreasefire risk

Plumbago Bougainvillea Cordyline
auriculata glabra fruticosa

Polyscias Pseuderanthe Acalypha
balfouriana mummaculatum wilkesiana

Importance of Native Species

Restoringnative vegetationis critical for ecologicabalanceandresilience Native specieso-evolvedwith local
faunaandsoil conditions,offering multiple benefits

C Biodiversitysupport Providefood and nestingsitesfor birdsandmammals
C Pollinator resources Shrubsandherbsattract beesandbutterflies.

C Microclimate regulation: Densenative canopymoderates'temperature,enhanceshumidity, and improves
soilmoistureretention.

C Soilhealth: Deeprooted speciesstabilizeslopes preventerosion,andenrichsoil organicmatter.
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Abotheroject

Kotak partnered with the Nature Forever Society (NFS)to promote creation of a native speciesrich
plantationecosystento enhancebiodiversityandecologicabwarenessn a high-footfall zoneof SGNP

Project Rationale

GandhiTekdj once dominated by exotic and invasivevegetation,had becomeecologicallydegradedwith
poor speciesdiversity and limited habitat value Restoringthis patch with native specieswas essentialto
rebuild ecologicalntegrity, supportpollinatorsand fauna,andrevivenatural regenerationprocessesWhile
carbonsequestrationmicroclimatemoderation,and improved soilwater conditionsemergedas positive
co-benefits,the primary purposeof the intervention was biodiversityrestoratiort re-establishingspecies
that are ecologicallysuitedto SGNPstrengtheningecologicalnetworks, and creatinga living biodiversity
learningspacefor visitors Restoringhis site with native speciess criticalfor:

ACarbon Sequestration Deeprooted trees, shrubs, and herbs together capture more carbon, store
water, andenrichthe ecosystem

A cologicaRecovery Native plants co-evolvedwith local fauna, forming complexfood webs essential
for pollinatorsandbirds.

Buffered & StableTemperature dueto shadingandevapotranspiration

AmprovedAir Quality dueto pollutantabsorption

AighMoisture Retentiondueto shading prganicmatter, andinfiltration

AigherLocalHumidity from collectiveevapotranspiration

ArotectedWater quality, actsasa naturalfilter for runoff

Arertile Top Soilandresistantto erosion

ACommunity Benefits Greenspacesimprove air quality, mental well-being, and provide educational
opportunities

Objectiadthd’roject

Theoverarchinggoal of the projectis to restore degradedland at GandhiTekdiand create a sustainable
balance between ecological health and community engagement ensuringlongterm conservationof
native species,climate resilienceby influencingthe microclimatic conditions of the nearby areas The
specificgoalsof the projectare:

Protect and restore native plants and the wildlife that depend on thetarfor
conservation.

Educate diverse target groups about the critical role native plants and ass
ecosystems and biodiversity.

Demonstrate the ecological value and aesthetic appeal of native species
ecosystems within SGNP.

Establish a critical habitat at Gandhi Tekdi for native plants and wildlife, g

Foster public participation and awareness throughamtterpretiieesgnade c
most visited locations.
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Componeifitsproject

Corecomponentsof the projectinclude

Native Species Plantation
V alarge scale planting of native trees, shrubs, to restore ecological

d integrity and resilient forest structure to improve soil health, water

retention, and provide food

Signage and Interpretation Board

winstallation of the education boards at strategic points within Gandhi
Tekdi to inform visitors about native species, their ecological role, a
the importance of the native biodiversity conservation.

SEETIARA e

EXpeC’@dtcomeS Figure 1: Flowers at Gandhi Tekdi

The restoration of Gandhi Tekdi is designed to deliver measurable ecological, climatic, and social benef
shown as follows:

ECOLOGICAL CLIMATE SOCIAL

A Increased biodiversity A Enhanced carbon sequestration A Creation of green spaces for

A Improved soil fertility A Reduced urban heat island recreation, education, & eeo
A Better water retention. effect. tourism.

AboatuF®reveociety

Nature ForeverSociety,founded in 2005 by Mohammed Dilawar, is a Nashikbasedcharitable trust

dedicated to conservinghouse sparrows and other speciesthat thrive in urban habitats The
2 NH I y A Imissiof i8 t @h&olve citizens in conservationefforts through simple yet impactful
initiatives through research,education and advocacywhich also symbolizestheir commitment to

preservenature by creating harmonybetweenanimalsand humans Overthe years,NFShaslaunched
projectsthat havecreatedbiodiversityhotspotsand high-densitybird-attracting forests, particularlyin

the SanjayGandhi National Park (SGNP)andscape b C { ap@roach combines scientific research,
communityengagementand practicalconservationstrategiesto addressthe declineof native species
andrestoreecologicabalance

Source
1. Nature ForeverSocietywebsite
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Objectnfthestudy

This impact assessmentstudy employed
the OECEDAC evaluation framework, a
globallyrecognizedapproachfor evaluating
social impact initiatives The framework
facilitates a qualitative analysis of the
effectiveness,relevance,and sustainability
of development interventions The
assessmentvas guidedby six core criteria:
relevance, coherence, effectiveness,
efficiency, impact, and sustainability The
following overview outlines how each of
these criteria was applied within the
contextof the project.

Figure 2: Discussion with maintenance workers

Asks: Is the project addressing the right needs?

Assesseslt examineshow well the project addressesthe actual needs, the local
context, and broader developmentgoals,ensuringit is meaningfuland responsiveto
the communityandstakeholders

Relevance

Asks: Is the project achieving its intended results?
Assesseslt measuresthe extent to which the project has
achievedits intended objectivesand delivered its expected
outcomes

Effectiveness

Asks: Will the benefits last over time?

SUStainability Assesseslt assesseswvhether the benefits of the project are likely to
continueafter externalsupportof fundingends

Asks: What difference has the project made?

Assesses: It examines the broader, laegnm effects of the project, both
positive and negative on individuals, communities, and the ecosystem.

OECD-DAC
evaluation
framework

Asks: Are resources being used wisely?

Assesses: It evaluates how economically resources such as time, funds
and materials were converted into results, emphasizing cost
effectiveness and optimal use of inputs.

Efficiency

Asks: How well does the project fit within the larger system?

Assesses: It analyses how well the project complements or aligns with other policies,
interventions, SDGs and programs within the same context or sector.

Coherence

The project evaluation based on OECEDAC parameters effectively communicatesthe project's
strengths and areas for improvement, providing a comprehensiveoverview for stakeholdersand
decisionmakers
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Interviews

Survey design Synthesis

Literature review

Thissectiondetailsthe approach,methodology,and samplingtechniquesemployedto conductan in-
depth evaluation of the Nature Forever Society project The study was designedto capture both
gualitative and quantitative insightsensuringa comprehensiveassessmenof the project'simpactand
effectiveness

A Literature review: A thorough review of existing literature was conducted, utilizing academicand
industry sources This involved a systematicsearch acrossrelevant databases,publications, and
publicly available industry documentsto establisha foundational understandingof the research
contextandidentify gapsaddressedy the project

A SurveyDesign A surveytool was developed,groundedin the researchquestionsand objectivesof
the study. It was designedto capture qualitative data and complementedby a detailed technical
analysiglanto evaluatethe impactof the environmentalconservatiorandrestorationactivities

A SurveyDistribution: KPMGIndiaresourcepersonnelconductedthe surveysin personby visitingthe
project location Data collectionwas facilitated through a surveytool for efficiencyand accuracyA
robust samplingmethod was employedto ensurea structured, representativesamplereflective of
the target population

A Interviews Structured, semistructured interviews and Focus Group Discussions(FGDs)were
conducted with key stakeholders, offering rich quantitative and qualitative insights These
stakeholdersincluded maintenanceteam and NFSteam. The interviews servedto explore the
conditions, challenges,and changesseen after the project implementation, which were further
analyzedhematically

A Data Analysis Thematic analysiswas applied to data gathered through interviews and surveys,
identifyingrecurringpatternsand overarchinghemes
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A Technical Analysis Few detailed Technicalanalysiswere conducted for this project to provide
scientific validation and strengthen the evidence base for the environmental interventions
undertakenunderthis projectandtriangulatingwith our thematicanalysisSomeof thoseare:

1. Soil Analysis This assessmenwill evaluate soil health to measure moisture, infiltration and
nutrient dynamicsutilizing usingsatellite datasets(Sentineland Landsat)which helpsto understand
the ecologicabaselineandimprovements pf afforestationor restorationefforts.

2. Normal DifferenceVegetationindex Thisassessmenwill evaluatevegetationhealth and densityby
analyzingspectralreflectancein the red and nearinfrared bandsusing satellite datasets(Sentinel
and Landsat) NDVIhelpsestablishan ecologicalbaselineand monitor improvementsin vegetation
coverresultingfrom afforestationor restorationefforts.

3. Normal Difference Moisture Index Thisassessmentvill measurevegetationmoisture content and
drought stress by utilizing shortwave infrared and nearinfrared bands from satellite datasets
(Sentineland Landsat) NDMI providesinsightsinto water availabilityand plant stress,supporting
evaluationof ecosystenresilienceandrestorationprogress

4. Carbon Sequestration This assessmenwill estimate carbon storage potential and dynamicsin
vegetationand soil usingremote sensingdata and biomassmodels By integratingsatellite-derived
vegetationindicesand allometric equations, carbon sequestrationanalysishelps quantify climate
mitigation benefitsandtrackimprovementsfrom afforestationor restorationinterventions

5. Groundwater AssessmentThroughremote sensingindicesand piezometricobservations this will
help to quantify recharge efficiency, water availability, and seasonalresilience which helps to
understandhow restoration interventions have contributed to water conservationand improved
hydrologicabalance

6. Biodiversity Assessment Thisassessmentvill measureimprovementsin vegetation health, crop
vigor and ecosystenrecovery Thishelpsto seethe outcomesof the enhancedecosystenmservices
andlivelihoods

Synthesisand Reporting The findingsfrom the literature review and interviews were synthesizedo
developa comprehensiveunderstandingof the LINE 2 isaadt (The synthesisprocessidentified key
themes,trends, and potential gaps,providing actionableinsightsfor enhancingthe project outcomes
The results of the study are compiled in this report, encompassingkey findings and actionable
recommendationgor improvingfuture studyandpractices
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Toofsthestudy

A combinationof tools wasutilized to ensureaccurateand - . ,
reliabledatacollectionduringthe study: ‘
A Focused Group Discussions(FGDs) Conducted with e
Maintenanceteamto capturecollectiveperceptionsand : ‘
akeholdersSurvey -

the broaderimpactof the Project

A Keylnformant Interviews(Klls) Conductedwith project
and maintenanceteam to gain insightsinto the Project
implemented by Nature Forever Society These
interviews aimed to understandthe broader impact of
the project from the perspectiveof observersrather
thandirectbeneficiaries

Samplmgthodolaggampseze
The samplesizefor the study was determined usingthe purposivesamplingensuringa structured and

representativesamplepopulationto engagesecondarystakeholdersuchasprogramteam, maintenance
workersselectedfor their relevanceandability to provideinformedinsights

—

Atotal of 12interviewswere conducted capturingdiversestakeholdermperspectivesThisincluded

A 3in-depthinterviewswere conductedwith programteam.

A 2 Focusedgroupdiscussiorwasconductedwith the Maintenanceworkersto ensurea comprehensive
understandingf the LINR 28caderipact

|dentified Stakeholders Tools Utilized Sample Covered

Program Team In depth Interviews 3
Maintenance Workers Focused Group Discussion 9

Total 12
Limitation

Dueto a changein the ForestDepartmentofficer during the project timeline, the plannedinstitutional
consultationcouldnot be conducted
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Ethicadnsiderationatarivacy

On 17th October,a KPMGresourcepersonvisited the project site at SanjayGandhiNational
Park, Borivali, Mumbai, Maharashtra During the visit, the following ethical principleswere
carefullyobservedandadheredto.

A Informed consent The interviews were done after the respondentsgave their consent
Evenafter the interviews were completed, their permissionwas soughtto proceedwith

A their responses

A Confidentiality Theinformation providedby participantshasbeenkept private. At no point
were their data or identities disclosed The researchfindings have been quoted in a way
that doesnot exposethe respondentsidentities.

A Comfort The interviews were performed following the respondents' preferences In
addition, the interview time was chosen in consultation with them. At each level,
respondentstonvenienceand comfort were considered

A Rightto reject or withdraw: Respondentsvere guaranteedsafetyand allowedto refuseto
answerquestionsor withdraw duringthe study.
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TheonjchandeatuFereveocietyHBEMBN2223D56

Activities Outcome
A Financial A Site identification | A 1.5 acres land | A Improved soil A Improved long
resources from and approval of Gandhi Tekdi  and vegetation term
Kotak Mahindra Cleared site density in the ecological
Bank Limited A Contour survey & with baseline restored zones resilience
tree mapping ecological data through native
A Sanction of 1.5 A 15% increase in forest
acres land at A Site cleaning and| A 8500 saplings species index ecosystem
GandhiTekdiby weed removal of approved 50
Forest Dept approved A 100% improved | A Increased
(SGNP) A Plantation of native species survival rate of carbon
native species planted and 8500 saplings of sequestration
A Procurement of maintained native species potential
8500 native A Monitoring of over 1 year
saplings flora & fauna A Functional A Enhanced
species irrigation A Sustained plant environmental
A Irrigation system system growth due to stewardship
setup, A Install and test developed soil and water for improved
maintenance irrigation system improvement ecological
team A Onsite 10 balance
A Design and install|  installed A Increased
A Biodiversity nature educational awareness for | A Enhanced
Survey tools interpretation signage visitors from microclimate
signage or interpretation stabilization
A Awareness information A Number of signage board and
boards, signage boards specific visitor and social media  groundwater
design groups/month channels recharge
A Conducting Soil,
A Site access, expen  water resource | A 1500 views A Improved soil
and maintenance testing and min. of and water
team contour mapping uploaded retention
A video on
A Soil and water A Regularly various social | A 80%reduction in
testing kits watering, media non- native
weeding and site | A Channels species index
A Native plant list, upkeep
forest guidelines A Number of A Over 30%
A Organizing Employee increase in
A Nursery access employee volunteering biodiversity
volunteering activities Birds, bees,
activities organized butterflies
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Findings

This chapter presentsthe findings of the study evaluatingthe impact of the Gandhi Tekdi Native
BiodiversityRestorationProjectimplementedwithin SanjayGandhiNationalPark(SGNP)basisY a . [ Qa
CSRsupport The evaluationis basedon comprehensivetechnical analysis,including satellite-based
NDVIand soil moisture mapping, carbon sequestrationestimation, groundwater storage trends, and
biodiversity surveys Thesefindings are mappedagainstkey impact indicatorsrelevantto the project

and alignedwith the OECEDACevaluationcriteriato assesselevance effectivenesssustainabilityand

the LINR 2@ teniiala strengthenclimateresilienceand urbanbiodiversityconservation

Improvedternecologicagilientteougtativierescosystem

Beforeintervention, the site was a biologicallyimpoverishedpatch with thin canopyand exposedsoil,
causinghigh runoff and nutrient loss As per the technicalanalysis Timeseriesimageryfrom 2016
2025showsprogressivecanopydevelopmentand soil stabilization whichreduceserosionandimproves
infiltration by increasingnative flora, enhancehabitat connectivity,and revive pollinator populations
within the park landscapewhich further strengthensthe baseof the food web by supportingprimary
producers (plants), which in turn sustain herbivoresand higher trophic levels Socially,the greener
landscapemprovesvisitor experienceand promotescommunitypride in conservation

' g ,'

Figure 4: Geospatial imagery of February 202 Figure 5: Geospatial imagery of March 2025 showing Dense
showing thin canopy cover and high water loss Vegetation Canopy is maintained, with minimal soil exposure
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Biodiversityis the foundation of ecosystemstability. It ensuresthe continuous flow of energy and
nutrients through food webs, supports pollination, seed dispersal,and soil formation, and provides
resilienceagainstenvironmentalshocks A diverseecosystemis better equippedto maintain ecological

balanceandsustainlife-supportingprocesses

Initially, speciesdiversity was low, dominated by exotic
monocultures that disrupted ecological processes Post
restoration, technical analysis was conducted using the
ShannorgWiener Diversity Index (H), one of the most
widely used metrics for assessingspeciesdiversity This
indexaccountsfor both speciesichness(numberof species
present) and speciesevenness(how evenly individualsare
distributed among species) The analysisrevealedthat the
ShannonindexreachedH = 3.928, indicatingexceptionally
highdiversityandbalancedspeciedistribution.

Such elevated diversity ensures functional redundancy,
where multiple species perform similar ecological roles,
making the ecosystem more resilient to environmental
shocks This diversity significantly contributes to
microclimate stability, nutrient cycling, and soil moisture
regulation The presence of diverse plant stratat herbs,
shrubs,and climberscreatesvertical and horizontal habitat
heterogeneity, supporting a wide range of pollinators,
decomposers,and soil fauna Theseinteractions enhance
energy flow, trophic linkages, and overall ecosystem
productivity and regeneration capacity Importantly,
restoration efforts have facilitated the return of some
keystonefauna, includingleopards,pythons,and numerous
butterfly and bird species Newly creatednestingsiteshave
enrichedhabitat complexity,attracting frugivorousbirds and
strengthening flora-fauna interactions, which further
improvesecosystenfunctionalityandresilience

Relative values IShannml’-Wiener diversity
index (H’)

Very High 3.50 and above

High 3.00-3.49

Moderate 250-2.99

Low 20-249

Very Low 199 and below

Shannon Diversity IndeRange of Values

3 "»

Figure 6: enhanced biodiversi

o L
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hi Teka
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Postrestoration, technicalanalysiswas conductedusingthe ImportanceValue Index, which providesinsights
into the ecologicaldominanceand functional contribution of different speciesand habitat types The results
indicate that herbaceousand shrub layersnow dominate the vegetationstructure, complementedby climbers
and trees, creatinga multi-layeredhabitat. Thisstructural complexitycontrastssharplywith the pre-restoration
condition, where the site lacked vertical stratification, limiting habitat nichesand weakeningfood webs The
current vegetationarchitectureoptimizesgroundand mid-canopyprocesseswith herbaceousspeciesecording
the highest IVI values, signifying their dominancein abundanceand frequency This layered configuration
enhancesnectar and fruit availability, shelter for insects, birds, and small mammals,and reinforces trophic
linkages thereby improvingecologicalstability Thesechangescontribute to microclimaticregulation,pollinator
support,andincreasedsoil organicmatter, which collectivelystrengthenecosystenresilienceand productivity.

IVl Table Species wise for Climbers & Herbs

Scientific Name COMMON NAME(S) HABIT IVl Within Habit
Pipernigrum Black Pepper Climber 84.74576271
Piperbetel MaghaiPaand L y 0 n Climber 4237288136
Piperbetel CalcuttaPaanK ceKn @ 'n Climber 4237288136
Thunbergiacoccinea ScarletClock Vine Climber 27.11864407
Thunbergianysorensis MysoreClockVine,d § $ & ée Climber 27.11864407
Jasminunauriculatum Juhi, G150 R Climber 16.94915254
Thunbergiaggrandiflora BengalClock Vine,n 0 aN @lue C White) | Climber 16.94915254
Chonemorphéragrans FrangipanVine, 0 4R 0 Climber 8.474576271
Vallaris solanacea BreadFlower,N{ & Yi ce Climber 8.474576271
Abrusprecatorius CoralBeadVine - RedC White Climber 5.084745763
Artabotryshexapetalus Ylang hexapodou¥ine Climber 3.389830508
Elaeagnusonferta BastardOleaster Climber 3.389830508
Gmelinaphilippensis Parrot'sBeak,0 n 0 6 U Climber 3.389830508
Hiptagebenghalensis HelicopterFlower,6 G neeNit Climber 3.389830508
Scientific Name COMMON NAME(S) HABIT IVI Within Habit
Pipersarmentosum Wild PepperWild Betel,cetoez | Herb 78.17589577
Asystasiagangetica Gangedrimrose(VariegatedWhite) Herb 73.28990228
Alpinia malaccensis OrnamentalGinger Herb 24.42996743
Alpinia zerumbet ShellGingern Unk L Bn 0 Herb 1954397394
Hedychiumcoronarium Butterfly GingerLily, $ Z n | K (i Herb 19.54397394
Alpinia calcarata SnapGinger,$ U kK BRU &Bel’ n Herb 14.65798046
Plumbagaeylanica White Leadwort Herb 14.65798046
Crinumasiaticum Grand Crinum Lily, n 0 KYN @, §i Herb 1172638436
$ U RiR- Green

Cymbopogortitratus LemonGrassk r NL(S O Herb 9.771986971
Ocimum tenuiflorum | Holy Basil,6 aNU ce$ 0 Herb 9.771986971
"RamTulsi"

Ocimumtenuiflorum Holy Basil,Kign N U ce$ Herb 9.771986971
Crinumamabile Giant Spider Lily, n Kk N@ 'n, §i Herb 5.863192182

$ U RiR- Brown

Chrysopogorzizanioides VetiverGrassy U f 0 Herb 4.885993485
Coleusamboinicud_our. CubanOregano]ndianBorageH ' r 0 H'n | Herb 3.908794788
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IVl Table Species wise for Shrubs

Scientific Name COMMON NAME(S) HABIT IVI Within Habit
Crossandranfundibuliformis | FirecrackefFlower,LZON R, H 0 Z4ce Shrub 26.53061224
Combretumindicum RangoorCreeper Dwarf, 8 f300 ceN Shrub 14.28571429
Eranthemunpulchellum Blue Sage Blue Eranthemumy UeRd 6 Shrub 14.28571429
Gardenigasminoides Gardeniak B i ,(HnIB N Shrub 1428571429
Justiciagendarussa Willow-Leaf JusticiaK 0 &t U ces$ G Shrub 14.28571429
Murrayapaniculata OrangeJasmineK ¥3 n 0 Shrub 14.28571429
Barleriacristata Barleria- Lady Lace,t 0 &€ Z 6 B | Shrub 10.20408163
Holmskioldiasanguinea CupandSaucerK n nknr R Shrub 10.20408163
Ixoracoccinea JungleGeranium(Red) Shrub 10.20408163
Ixoracoccinea JungleGeranium(Pink) Shrub 10.20408163
Jasminunmsambac ArabianJasmined N 2 k 6 0 Shrub 8.163265306
Jasminunsambac ArabianJasminep Z Nua kK 6 G Shrub 8.163265306
Jasminunsambac ArabianJasminepd 6 Z Kk 6 T Shrub 8.163265306
Justiciaadhatoda MalabarNut, 3§ gHAt Uf § @ Shrub 8.163265306
Neriumoleander OleanderK n (Véhite) Shrub 7.142857143
Neriumoleander OleanderK n {Dibuble) Shrub 7.142857143
Tabernaemontardivaricata CrapeJasminel. 0 B Nk Bimple) Shrub 7.142857143
Tabernaemontardivaricata Crape Jasmine, LaB Nn G Shrub 7.142857143
(Mini, Miniature)

Jasminummultiflorum Kunda, Shrub 6.12244898
Lawsoniainermis Henna, Shrub 6.12244898

Postrestoration, technical analysis also reveals active
seedling recruitment and ecological connectivity with

adjoining forest patches, despite a manageable 10¢20%
mortality rate. Simultaneouslyfaunaldiversityhasimproved
significantly, with pollinators, birds, reptiles, and small
mammalsreturning to the site. Thesespeciesplay critical
roles for pollinators sustain plant reproduction, birds aid

seed dispersal, and reptiles regulate insect populations
creating a balanced trophic structure which ensures
continuous resource availability for herbivores and
decomposersstrengtheningthe food web and supporting
ecosystem resilience Together, regeneration and faunal
recovery stabilize microclimates, enhance soil moisture
retention, and reinforce ecological processes such as
nutrient cyclingand carbonstorage Sociallythese changes
enrichvisitor experiencesfoster environmentalstewardship
among tribals and school groups, and build confidencein

communityled restorationmodels

-A Highimportance & presence

:l A Good importance &resence
|:| A Moderate importance & presence
[ ]A Lowimportance & presence

[ A Very Low Importance & presence

Importance Value IndexColour Analysis

+  1620%

Mortality rate was seen as
technical analysis \ehicartasl
the faunal diversity and reger
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Increadedrb&equestrafotential

Carbonstorageis critical for mitigating climate changeby reducingatmospheric/ h levels,which helps
stabilizeglobaltemperatures It also supportsecosystemhealth by promoting vegetationgrowth and

improvingsoil fertility.

Postrestoration, technical analysisusing NDVIrevealed a significant

improvementfrom 0.4 to 0.6, indicatinga 50% increasein vegetation

density and. healltr.l. Heglthier vegetation translates to | highgr Improvement in the NDVI scores of the
photosynthetic activity, which acceleratescarbon sequestration This  Gandhi Tekdi leading to higher carbon

improvementleadsto: storage
C Greatercanopyinterception,reducingsoil evaporationand retaining

more soil moisture 3 6 O
C Improvedinfiltration throughincreaseditter coverandroot density
. . . T : Increase in carbon density leading to
C Reducedheat and enhanced microclimatic humidity, fostering a improved air quality, better wind flow,

stablelocalenvironment stabilizes microclimate

NDVI - April 2022 NDVI - April 2025 G ¢ K NDVI map illustrates
e o restoration suiccess,as seen the
Lowest Recorded - 0,09 Lowest Recorded-— 0.09 - map with colors shifts from

yellow/brown (degraded
vegetation) to green (healthy
vegetation) in which dark green
areas represent dense, thriving
vegetation, indicating  high
biomass and strong ecological
function.  This increase in
vegetation health directly
translates to higher
photosynthetic  activity  and

. @. greater carbonv sequestration,
e Low: 0 High: 0.6 reinforcing the a A ursl€ as a
S L R N T naturalcarbonsinké

Figure 7: Normal Difference Vegetation Index Map

Further, time-series trend analysis
showsa 36%increasein carbondensity,
risingfrom 14.26t C/ha (2022 to 19.40 %
t C/ha (2025. This growth reflects il -
enhancedbiomassaccumulationdue to "
native forest restoration Locally, this
Improvementcontributesto:

C Better air quality —e— igis
. —0— 2021
C Temperature moderation ° — e 2022
i 0
C Improved wind flow & P S e e o

evapotranspiration

Figure 8:Carbon Sequestration Trend Comparison of the site for the yi
2021, 2022, and 2025. (J&ict)
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& ¢ K&bonmap vividly portrays

o —— restoration successshowingclear
N Jan 2025 to 0ct 2025 shiftsfrom light green/yellow(low
carbon density) to blue and

eventually dark red/green (high
carbon  accumulation)  This
increase in carbon storage not
only mitigates climate changeby
reducingatmospherid h but also
improves air quality, moderates
local temperatures, enhances
wind flow, and stabilizes

Carbon Sequestration—

N microclimates These changes
- B -
“@E 5 N arrrErar— strengthen ecosystem services

S Normalized Carbon sequestration percentage SUCh as pollination nutrient

cycling, and water retention,
reinforcing longterm ecological
resiliencet

Figure 9: Spatial representation of percentage carbon
sequestration changes J&ct, 2022 and 2025.

"Earlier, this area used to be unbearably hot during summers. Now, due to the increased
shade and biodiversity, the temperatures have dropped, the air feels fresher, and even th

wind flow has improved. We see many people coming for morning walks and exercise at
DFYRKA ¢S{RA FYR AlG KIFa 0S02YS | FI @2 N
T Local tribal resident

Enhanesdironmesi@alardstiapmprovecblogibalance

Restorationprojects do more than revive ecosystemsthey create spaceswhere people can experience
biodiversity firsthand By transforming degradedland into thriving habitats, these interventions make
ecologicalprocessesvisible and relatable, fostering a senseof responsibilityand pride in conservation
When communitiessee pollinators, birds, and native plants returning, it builds emotional and cultural
connectionghat drive long-term stewardship

Asper the faunalanalysighat there hasbeenthe return of pollinators,birds, and smallmammals which
hasbecomea powerful visualcue for visitorsand locals,reinforcingthe importanceof ecologicabalance
asit wasalsonoted basisthe conversationwith the programteam that the restored site hasbecomea
living classroomand a hub for community learning Morning walkers now report increasedvisits and
conscioushavoidpluckingflowers, while touristsand schoolgroupsare drawnto the site for its ecological
richness The presenceof these speciesnakesconservationtangible,inspiringlocalsand visitorsto value
andprotect nature.
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Additionally,it wasnoted by the conservatiorwith the maintenance
team that tribal workers employedfor maintenancehave gaineda
sustainableincome source and actively prevent harmful practices,
becoming biodiversity stewards Their involvement has
strengthenedocal pride and responsibilitytoward conservatiorand 100%
eventhey saidthat schools'studentsfrequently visit the site with
their teachers,to observereatlife food websand pollinator activity

. . . [ 'mprovement in income and awareness about
which connectspeople emotionallyto nature and motivatesthem the nafive species among maintenance
to participatein nativeplantationdrives conservation workers

"One day, a school teacher came with a group of young students and sat under a bi
tree, reciting a beautiful poem about trees in Marathi. The children gathered around
her, listening quietly. After the poem, several kids came to us with curious questions
about different flowers, birds, butterflies, and even moths they had seen along the
trail. They were so excited and said they wanted to come back again. Moments like
these make us feel proud that this restored space is not justgreeid Q& A y & LJ
next generation to love and protect nature."

T Site Maintenance Supervisor

"Morning walkers once told us that
the interpretation boards have made
them more aware about native
species and conservation Earlier,
people would casuallypluck flowers,
but now they respectthe plants and
understandtheir ecologicalrole. One
school teacher even brought his
students for a reallife presentation
on native species The childrenwere
fascinated, asked questions, and
showed genuine interest in
conservationL Uin@giringto seehow
this project is not just restoring
biodiversity but also creating a
learningspacefor the community”
T Project Implementation Team

Figure 10: Signage Boards about native species at Gandhi Tekdi
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Besidesjt wasalsonoted basisthe conservationwith
the programteamthat the Interpretation boardshave
been instrumental in shaping visitor behavior and
awarenessasthey explainthe ecologicalole of native

: plants, pollinators, and food webs, making
Karvy Bloom at SGNP

i e [ R biodiversity tangible for visitors which help tourists

R,
'i unmumn|

learn about seasonakventslike KarbiBloomandrare
specieslike the Blue Mormon butterfly, increasing
interest and footfall, eventeachersuse these boards
during schoolvisits to educate students about plant
species and their importance compared to exotic
speciesturningthe site into an outdoor classroom

It is also termed as
‘Nature's miracle’

The interpretation boards placed along the walking
trail have become powerful tools for educationand
livelihoodsupport Theynot only inform visitorsabout
native biodiversity and its ecologicalimportance but
also highlight local produce and crafts, creating
economicopportunitiesfor smallvendors.

[Forgey )

w2 . % s A2
Figure 11: Interpretation board telling about rare karvy bloom atfg

]

Gandhi Tekdi b

"The interpretation board near my stall mentions
local treats and ecdriendly products. People stop
to read and then visit my stall out of curiosity. This

to be part of a conservation initiative."
T Local Stall Owner

R o< S
A s

S eotak

LAVANIA BARLERIA

adav & Lekhak

Figure 13:Signage board telling about the shop
of the local tribal people




From Flowe
SIeNEER  Plucking to
Sualy Biodiversity
Guardians

Raju, 24, and his wife, 21, belong to a tribal
community near the restoration site. The wife loved
plucking fresh flowers every morning to adorn her
hair, a cultural practice deeply cherished in their
tradition. Rajuworked as a maintenanceworker for
the restoration program,where he learnedabout the
ecologicalimportance of leaving flowers intact for
pollinatorsandregeneration

Understandinghis significanceRajuexplainedto his
wife why flowers shouldremainon plants,to support
pollinators,seedformation, and natural regeneration

Inspired by this knowledge, she not only stopped
plucking flowers but also joined the maintenance
team herself Today,both activelyprotect the restored
flora, ensuringvisitors do not pluck flowers either.

They proudly share how these small actions help
sustainthe ecosystem

Thischangebrought more than ecologicabenefitst it
createdsocialand economicempowerment With her
employmentin the project, the wife gainedfinancial
independenceand a senseof pride. The couple now
advocatesfor conservationamong their family and
neighbors, spreadingawarenessabout the value of
native speciesand biodiversity Their story reflects
how restorationprojectscantransform cultural habits
into  stewardship, blending tradition  with
sustainability
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Enhanoeidroclimstebilizateomdroundwageharge

Native vegetationis critical for microclimaticstability becausedeep-rooted speciesmprove infiltration,
reduce runoff, and maintain soil moisture Their canopymoderatestemperature, enhanceshumidity,
and preventserosion,creatinga selfsustainingwater cyclethat supportsbiodiversityand humanwell-
being

Before restoration, the site had poor soil quality, low organic matter, severe nutrient deficiencies
(PhosphorusPotassiumSulphur),and high runoff due to exposedsoil, conditionsthat restricted plant
growth and destabilizedthe microclimate Postrestoration soil tests show significantimprovementin
these nutrients, strengtheningroot developmentand nutrient cycling Enhancedsoll fertility supports
better infiltration andretention, reducingrunoff andevaporationlosses

SM - Jan 2022 to Oct 2022 SM = Jan 2025 to Oct 2025 & ¢ KsSil moisture map, derived from
(Pre-implementation) (Post-implementation) Sentinell SARdata, showsthat in 2022,
which usesradar backscatterto estimate
surfacemoisture, showsthat the site was
dominated by light blues, indicating low
moisture levels The upper-central region
displayed a light blue patch signifying
severe dryness, reflecting poor water
retention and high vulnerabilityto drought
stress Postrestoration in 2025 the map
shifted to mid-range and dark blues,
indicating a significant improvement in
soil moisture acrossthe site. While the
driest patch persisted, its intensity
reduced, demonstrating enhanced
infiltration and retention due to dense
vegetationandincreasedrganicmattere

Figure 14:Pre and post intervention Soil Moisture Map

However, core to this native vegetation sustainability and better microclimatic conditions is the
availability of the groundwater becauseit supports vegetation growth, soil moisture stability, and
microclimaticregulation Before intervention, the site faced severewater scarcity due to its higher
elevation,where naturalrechargewasminimaland water suppliedfrom SGNRvasinsufficient Thisleft
ecosystemsndnearbycommunitieswater-stressed

g 000 025 050 075 1.00

Normalized Soil Moisture

To addressthis, the project implemented a dedicatedwater tank systemfor irrigation and drinking
water. This infrastructure ensured a reliable source during critical dry periods, reducing stress on
vegetation and supporting maintenanceactivities By combiningecologicalrestoration with practical
water managementthe site achievedresilienceagainstseasonathortages
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Highergroundwaterlevelssupplementedby strategicwater storagewhich now stabilizewater availability,
reinforceecologicalesilience and enhancecommunitywell-being Importantly, this systemalsoprovides
safedrinkingwater for tribal familiesand maintenanceworkersliving nearby,creatinga holistic model of
sustainabilityasvalidatedby the surfacewater analysisconductedusingthe GRACEatelliteanalysis

GRACE LWE monthly anomalies

10 -~ Groundwater storage anoralies ncreasing water level

aee Trend

Groundwater storage (cm)

. ' \ ! ! o ; e 1 o T %
2021 2022 2023 2024 2025 2026 oo % Ay
Date

_ _ _ Figure 15: Water tank and motor room used
Figure 15:Time series and trend plot of groundwater storage for GandhiTekdiwater supply

across the NFS boundary

G . S Frestedtion, groundwater levels were critically low at
165 m3 (2021), indicatingpoor infiltration and excessiveunoff
due to lack of vegetationand root systems Evensupplemental
water from SGNPwas insufficient, leaving ecosystemsand
communities water-stressed Postrestoration, GRACEatellite
analysis shows groundwater storage surged to 5417 m3
(20291 a 228% increase This improvement reflects dense
vegetation cover that intercepts rainfall, promotes infiltration,
and reduces runoff. The restored hydrological balance now
ensures water security, lowers drought vulnerability, and
supportssustainabldivelihoodsé

Increase in groundwater
storage promoting
infiltration and reduces
Ounoff, leading to water
security and better
microclimatic conditions .

G. ST2NBE (GKS Gryl ¢l a Ayadl
available only for a few hours each day. After the tank
came, we have water throughout the day. This has

supported our maintenance work and even now we use
g1 GSNJ FNRY GKS GFyl F2N 2

Figure 16:Sprinkler used for Watering -Maintenance team member
the Gandhiekdiarea of plantation
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228%

Increase in whiasS Ay bb5al NBPY! imgrevement Improved
groundwater storage M ndMy s AYRA @q.rﬁd%ry 3 n ®c O microclimatic
omMmcp Yw b p ”iMrﬁPo‘(/ed oM Snd reflecting dense, stability and
ensuring yearound canopy moisture. healthy vegetation drought resilience

water availability. cover. across the site.

@FGSN) G2 DNBSYY 126 | &8RNRf238&8 5NRARODSaA

NDMI (NormalizedDifferenceMoisture Index) measuressoil and canopymoisture, which is critical for

plant growth. Highermoisture reduceswater stress,enablingphotosynthesisand biomassaccumulation
directly improvingNDVI(NormalizedDifferenceVegetationindex),which reflects vegetationdensityand

health. Simplyput, better moisture=healthiervegetation

at NI 2ebtdration, NDVIvalues

hovered around 0.4, indicating JciNnsem (Postmplementation]
sparse vegetation, while NDMI ighs Recrdes: 007 Highest Recorded: 018
values were dominated by reds

and oranges 0 07 to 0.07),
signalingseverewater stress Post
restoration, NDMI improved to
0.18 (greensand blues),a 120.5%
increase,showinghealthy soil and
canopy moisture This moisture
boost mitigated dry-seasonstress
and supported vigorous plant
growth, reflected in NDVI rising
from 0.4 to 0.6, with colorsshifting
to deep greeng evidence of

dense thriving vegetationé Figure 17: Normal Difference Moisture Index Map

Thesechangescollectivelyenhancemicroclimaticstability with densevegetationand improvedmoisture
reduce surfacetemperatures,elevate local humidity, and buffer againstheat extremes Theresult is a
cooler, more humid environmentthat supports pollinators, sustainsbiodiversity, and mitigates urban
heat island effects creating a resilient ecologicalsystemthat benefits both nature and communities
through the meansimproved comfort and livability. Lower temperatures and increasedshade have
reducedheat stressduring summers while better wind flow and humidity makethe areamore pleasant
yearround promotingsocialandrecreationalactivities
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Summary

Gandhi Tekdi Methodology

Thesubstantialincreaseindicates
effective biomass establishment
omMmn®dHc U/ KKI Satglfﬁte“f'moggé 'r-'yfbpatial and enhanced carbon capture

tC/ha); 5.14 tC/ha, (36%
increase in carbon
density)

over one year. Valuesfall within
typical early-stage afforestation
ranges (15-30 tC/ha),
demonstrating good climate
mitigationperformance

Carbon
Sequestration

Representation to capture
Carbon Sequestration Trend
supported by the NDVI analysis

The rise reflects improved
vegetation density and canopy
greenness, indicating successful
Satellite Imagery measured for establishment and growth of
NDVI ondn TIbh n dc L TL.5ackeHahd p /x£: plant cover NDVI values
between 0.5-0.7 are
characteristic  of healthy,
moderatelydensevegetation

¢ KA ONBA APBAFLINR G S
$S3Sh W GRRYNE A A G dzN
02 ¥y RA (&8 RIS NIISAGU3IS N
LI FKySh E yiRE & A & 228800 S
IIiteIngS\ﬁlel(Hneasured for NB a2 NIhisey gl t dzSa
02 YY 2NIf BENE Ydmos
LI | O K358 SHIKAYS LI | ¢
YR AYLINE @A & ( dzN
O2YyRAGAZNBES ISy SNI |
SO0z2aedaiisSyvya

ondnt Ib n¢myfl%t_‘?

NDMI 157% acreqan

The rise in groundwater storage

Satellite Imagery (Sentinel SAR LRI TSt 7o

dat%g and QRACEI. (Gravity and supsurface water reFentlon
T i due to improved vegetation
ecovery and Climate

. . cover and soil structure. Such
Experiment) LWE analysis . :
hydrological gains are commonly

observed in restored landscapes.

Ground water omMcp Yw TIh pn
Storage Capacity  228%

A Shannon index value close to 4
indicates high species diversity
and evenness, reflecting good
ecological recovery and habitat
complexity. Values above 3 are
typically associated with resilient
well-functioning forest
ecosystems.

Assessed biodiversity by
computing Shannon Index based
on species count and

distribution to capture both
richness and evenness.

Shannon Index 3.928
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ProjealignmeéoltNSDGs

The Banksupported initiative at the NFSdemonstrates strong alignment with multiple UNSDGs,
contributing to global and national development priorities through native species plantation and

biodiversity rejuvenation, inclusivity, and sustainability The LINR 2 &@rdachdor the native species
plantation and creating awarenessregardingit through the interpretation boards addressessystemic
gapsin L Y RBiddigessityrejuvenationecosystenwhile advancingocialand economicoutcomes

KeySDGsupported

Target/ Subsection

How it aligns

GOOD HEALTH
AND WELL-BEING

v

QUALITY
EDUCATION

6 GLEAN WATER
AND SANITATION

v

34a. & HnonZ
third premature mortality from
non-communicable diseases
through prevention and
treatment and promote mental
KSIfaK

4.7: 6By 2030 ensure that all
learners acquire the knowledge
and skills needed to promote
sustainable development,
including,among others, through
education  for sustainable
development and sustainable
lifestyles, human rights, gender
equality, promotion of a culture
of peaceand non-violence,global
citizenship and appreciation of
cultural diversity and of O dzf
contribution to  sustainable
RSOSt 2LIYSyié

6.6: 6By 202Q protect andrestore
water-related ecosystems,
including mountains, forests,
wetlands, rivers, aquifers and
lakesTransformingour world: the
2030 Agenda for Sustainable
5SSt 2LIYSyié

NB R gzO

Y

% 08 2vyS

yenhancingurban’gréencoverand
ecological quality, the project
improves air purity, reduces heat
stress, and provides nature-based
recreational spaces within SGNP,

YR 6 St fifedby¥upporfingvisitor well-being

andhealthierlivingconditions

By installing interpretation boards,
species signage, and biodiversity
learning tools, the project enables
school groups, colleges,and visitors
to learn about native ecosystems,
conservation practices, and
sustainabldifestyles

By conducting soil tests, contour
surveys, and water-resource
assessments, the project helps
restore natural hydrology, improves
rainwater retention, and reducessoil
erosionwithin the forestecosystem
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SDGs

1

1

CLIMATE
ACTION

LIFE
ON LAND

Target/ Subsection

11.4: oStrengthen efforts  to
protect and safeguardthe g 2 NI

How it aligns

By restoring 1.5 acres of degraded
land with diverse native flora and

culturalandnaturalK S NA& (i I 3 &averting it into a functional

11.7: 6By 2030 provide universal
access to safe, inclusive and
accessible, green and public
spaces,in particular for women
and children, older personsand

biodiversity hotspot, the project
strengthens longterm conservation
of { Db tn@taral heritage while
creating a healthier, accessible and
aesthetically enriched green space
for visitors, students, and local

personswithRA & I 6 A £ A U AcBrandunities

12.2: By 2030 achieve the
sustainable management and

efficientuseof naturalNB & 2 dzNfbdpét ¢ promotes

12.8: By 2030, ensure that
people everywhere have the
relevant information and
awareness for sustainable
development and lifestyles in
harmonywith nature &

13.1: &Strengthenresilience and
adaptive capacity to climate
related hazards and natural
disastersnallO 2 dzy & NA S a

13.3: dmprove  education,
awarenessgaisingand humanand
institutional capacity on climate
change mitigation, adaptation,
impact reduction and early
gl NYAYy3IE

158: By 2020 introduce
measures to prevent the
introduction and significantly
reduce the impact of invasive
alien specieson land and water
ecosystems and control or

By prioritizing native species and
removing nor-native plants, the
responsible
resource use and strengthens soil
water efficiency, while educational
touchpoints across the site build
public awareness on native
biodiversity,ecosystembalance,and
sustainableenvironmentalbehaviour

By planting 8,500 resilient native
saplings and improving soilwater
systems, the project strengthens
%cologicalstability and resilienceto
extreme monsoon events, while
integrated awareness boards and
educational signage build public
understanding of climatelinked
biodiversity  conservation and
adaptivelandmanagement

By removing non-native weeds and
replacingthem with functionalnative
species,the project restores natural

eradicatethe priority & LJS O A S &pecies balance, while biodiversity

159: 6By 2020 integrate
ecosystemand biodiversityvalues
into national and local planning,
development processes,poverty
reduction strategies and
I 002 dzy (1 & ¢

surveys and interpretive materials
embed ecosystemvalues into site
management, planning, and public
awareness
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1

SDGs

PARTNERSHIPS
FOR THE GOALS

Target/ Subsection

17.17: ¢ 9 y O 2 drMJpranote
effective public, publicprivate
and civil society partnerships,
building on the experience and
resourcing strategies of
LI NIy SNE KA LJA €

How it aligns

By enabling collaboration between
Kotak Mahindra Bank, Nature
Forever Society, and SGNP Forest
Department, the project
demonstrates a multi-stakeholder
modelfor ecologicakestoration




04

Recommendatio
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Recommendations

Theimpactassessmendf KotakMahindraBank] A Y A GSRRppdrtedinitiative at the Nature Forever
Society(NFS)onfirms significantprogressin ecologicalsustainabilityby native speciesplantation and
have created awarenessthrough signageboards alignedwith L y R systed¥icneedsand global best
practices Thefollowingrecommendationghat camfurther enhancethe projectare:

0 Enhance linkage 9 Expand reach 9

improved learni responsible touri

Strengthen Partng

A It can be considered to A Program can further consider A Program can think of
expand interpretation boards to develop eco-tourism strengthening partnerships
with QR codes linking to packages highlighting with schools by introducing
interactive content, videos, seasonal blooms, rare biodiversity curriculum
and species for deeper species, and guided nature modules and organizing
learning walks to boost responsible regular field sessions.

tourism.

6 Integrate structurg
system

9 Diversify skills fo

livelihood

A Moving ahead it can be A Program can further consider
considered to provide skill to implement continuous
development programs in eco- monitoring systems using
guiding, sustainable crafts, satellite data and field surveys
and conservation practices to to track ecological health and
diversify income sources visitor behavior.

Strategiclmportance

The SGNRBiodiversityRestorationProjecthassuccessfullyeversedecologicaldegradationby restoring
native flora, improvingsoil health, and enhancingwater security To sustainthis momentumand scale
impact, the program must strengthen community stewardship,embed continuous monitoring, and
developecotourism models Aligningwith state biodiversitystrategiesand nationalmissiondike Green
India will ensure longterm resilience, inclusive livelihood generation, and climate adaptatiornt
reinforcing the vision of creating urban biodiversity hotspots that drive social and environmental
transformation
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Technigalalysis

Biodiversity (huge variety plant spediésdcropping (sin
plant species

Root Architecture Complex Root Systenifferent plant species develop Single species extract th
and Resource root systems that vary widely in depth, architecture, same nutrients

Competition and nutrient requirements. Their roots differ in size, repeatedly, leading to
horizontal and vertical spread, and structural alignme resource competition,
beneath the soil surface. soil depletion

And compaction.
This complex, muHiayered root network in diverse

plant communities allows for the mobilization of a wic
range of nutrients and water from different soil depth:
As a result, soil structure, fertility, and microbial
diversity are significantly enhanced.

Resource competition for nutrients and water also
varies with species diversity. In a mixed plant system
differing root depths and uptake strategies help
minimize interspecies competition, enabling plants to
access resources from distinct soil horizons.
Pest & Disease Diverse plant communities naturally disrupt pest life Monocrops create large
Resistance cycles and attract a wide range of beneficial insects, continuous food sources
including predators and pollinators. This reduces the for pests easily to attack
dependence on chemical pesticides. and spread diseases.

Ex. Diamondback Moth (DBM)a major pest in
cruciferous crops such as cabbage and cauliflovezm
be effectively controlled using trap crops like mustarc
or marigold. Additionally, rotating cruciferous crops
with non-cruciferous crops breaks the host cycle,
significantly lowering pest incidence.

Natural predators play a key role in reducing the nee
for insecticides, as diversified systems provide them
with habitat, shelter, and alternative food sources.

Diversified systems enhance plant adaptation to
challenging soils and improve soil remediation
capacities. This principle is equally evident in forest
ecosystems, where, even without human interventior
the dense plant diversity supports a balanced,-self
sustaining, and resilient ecological system.
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Technigalalysis

Aspect Biodiversity (huge variety plant specis)jcropping (sin

plant species)

Soil Diverse Microbial Communities: In monacropping, soil
Microbiology  Floral diversificatiosignificantly enhancesoil microbial recejves the same root
richness and activityBeyond improving earthworm
abundance, diverse cropping systems create more
favorable habitats for a wide range of soil organisms.
Plant diversity contributes tgreater litter deposition

exudates and residues
every season, leading to
low microbial diversity

which increases soil organic matter (SOM) and and weaker nutrient
strengthens the formation of stable humus. This cycling. Beneficial
enriched organic environment supporgrant microbes and soil fauna

microbial communitiesresponsible for nutrient cycling, decline, while crop
soil aggregation, and loAgrm fertility. Roots of
different plant species release specialized exudates
often in the form of sugars, amino acids, organic acids =™ .
and signaling chemicals. These exudates selectively ~SOil organic matter and
attract diverse microbial groups suchBacillus overall fertility, making
Pseudomonasand other beneficial bacteria and fungi. the system more

Soil microbes perform essential ecological functions, dependent on fertilizers

specific pathogens
increase. This reduces

suchas: and pesticides and less
A Nitrogen fixation . .
resilient over time.

A Phosphorus solubilization
A Disease suppression
A Organic matter breakdown

A Promotion of plant growth through hormone
production

Collectively, this complex interaction betwesyot
diversity, microbial communities, and soil biota
improves soil structure, boosts resilience to stress, an
enhances longerm ecosystem productivity.

Pollinator Floral diversity sustains healthy pollinator population Mono-crops flower all at

Support (bees, butterflies, birds, beetles) throughout seasons. once and then offer no
food for pollinators for
the rest of the year.

Local Ecosysterr This diversified culture provides habitat and stabilizes Breaks natural food
Balance food welr supporting birds, mammals, reptiles, insec! chains and often leads tc
and belowground diversity (soil organisms). ecological imbalances.
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Technigalalysis

plant species)

Invasive Species Invasive Species (Narative, rapid growing, toxic and  Mono crops and their
Suppression uncontrollable) are one of the biggest threats to yield are often suffered
biodiversity worldwide. They alter the soil fertility by invasive species as
properties & microbes, dominate the native species, they have poor root and
affect the food chain web leading to huge ecological soil structure.
imbalances and disturbs the whole ecosystem.
Ex:Water HyacinthEichhornia crassipgs West Bengal A plot dominated by a
- Within weeks, it can cover entire water surfaces, single crop species is a
choking lakes, tanks, irrigation canals, and even the  simplified and vulnerable
Hooghly Rivegspecially in the Ganga and Brahmaputraecosystem.
floodplains disturbed the entire Aqua Ecosystem (by A Monoculture is
killing the aqua life, reducing oxygen and high essentially "fighting
eutrophication). alone." If the invader
is stronger for a
particular resource,
the single crop
cannot compete
effectively.

Ex: Partheniun Hysterophogdound on Roadsides,
agricultural fields, grazing lands across India. It cause
skin allergies, asthma, and reduces crop yield and fod
guality. Replace small native herbs and grasses in fall
lands. When eaten by cattle, it may cause digestive

problems. A The plot ishighly

susceptibleo
invasion. The invasiv
species can easily
establish, spread, an

con‘?‘pgté‘ofirectly

with the single crop.

In adiverse plant community native species use
sunlight, water, and nutrients efficiently, leaving little
room or resources for invaders to establish. When nat
LX I yda 2 O0O0dzLichegt {6 RSGHFISNS y
depths, shade levels, growth seasons), it becomes ha
for invasive plants to find a gap to exploit. Floral divers
acts as a natural defense system against invasive spe
T by filling ecological niches, stabilizing soil and nutri¢
cycles, supporting beneficial organisms, and maintain
the overall resilience of ecosystems

Productivity & Total biomasgleaves, stems, roots, flowers, fruits) is Initially high yield, but

4

Stability consistently high. declining productivity
The system is highly productive in terms of overall and increased input cost
biological output and energy capture. over time.

Over time, polycultures (diverse systems) produce mao
stable yields due to complementary resource use.
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InterlindetbaotEcosystéaunaiversagtheClimate

Floralbiodiversityforms the foundationalcomponentof terrestrial ecosystemssupportingfood webs,
regulating microclimate, and sustainingfaunal diversity Native plant speciesplay a critical role in

maintaining soil health, water balance, and nutrient cycling while providing essential habitats for

pollinators, birds, and small mammals Restorationof native plant communities,therefore, enhances
ecologicalfunctionality, supportsbiodiversity conservation,and mitigatesthe impactsof urbanization
andclimatevariability,

Histoojpromotingdiversiglifferetmtstitutions

International Initiatives : National Initiatives

A Indian Biological Diversity Act, 2002 &

A Ramsar Convention on Wetlands (1971) Rules, 2004 established:

A CITES (Conventlo_n on Intgrnatlonal Trade in A National Biodiversity Authority (NBA)
Endangered Species of Wild Fauna and Flora), S
1973 A State Biodiversity Boards (SBBs)

A Convention on Biological Diversity (CBD), 1092 A Biodiversity Management Committees

(BMCs) at local levels..

A _ A National Biodiversity Action Plan (NBAP),
Nagoya Protocol on Access and Benefit 2008 (Updated 2014)

Sharing, 2010

A Cartagena Protocol on Biosafety (2000)

Other Supporting Policies

CSR Acts & NGOs ‘

A Section 135 of the Companies Act, 2013 A Indian Forest Act, 1927 and Forest
A Companies (CSR Policy) Rules, 2014 (Conservation) Act, 1980
(amended in 2021) A wildlife (Protection) Act, 1972
A Ecerestoration and Conservation A Environment (Protection) Act, 1986
A ETITIES A National Forest Policy (1988)
A National Afforestation Programme (NAP) A StateLevel Biodiversity Regulations
A Green India Mission (GIM) A Forest and Wildlife Laws (Supporting
A National Mission for Sustainable Agriculture Biodiversity Protection)
A National Wetland Conservation Programme A Scheduled Tribes and Other Traditional Forest

(NWCP) Dwellers (Forest Rights) Act, 2006
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BiodiverSigcurlyactices

Biodiversitysecurity practicesaim to enhanceecologicalstability and longterm farm sustainabilityby
integrating diverse plant species, natural habitats, and soitrestoring systems into agricultural
landscapes Thesepracticesinclude maintaining native vegetation buffers, promoting multi-tier and
multi-speciescropping systems, conservingpollinator corridors, adopting agroforestry models, and
protecting soil microbial diversity through reduced chemicalinputs. Such measureshelp safeguard
ecosystemsagainst invasive species, climate shocks,and productivity losses,while simultaneously

improvingwater regulation,carbonstorage,andoverallfarm resilience

BiodiverSigcuriaintenapimocols

In regionssuchasthe Arctic and other highly sensitiveecologicalzones,strict biosecurityprotocolsare
enforcedto preventthe entry of non-native speciesforeignpollens,seedsor microorganismsnto their
native landscapesTheseareasmaintaina zerotolerance,no-entry policyfor anybiologicalmaterialthat
could threaten local biodiversity Visitors are required to undergo thorough inspections,including
checkingand cleaningof clothing, footwear, and equipment to ensure that no grains, seeds, soil
particles,or organicresiduesare carriedinto the ecosystem

Suchrigorous measuresare essential for protecting the ecological uniquenessof these regions,
preventing biological contamination, and preservingthe delicate, slowrecoveringnative biodiversity
that is highlyvulnerableto externaldisturbances

Biodiversityis promotedthrougha multi-levelsystemt globaltreatiessetthe framework,nationallaws
implementit, and state/local programmesbring it to life through community participation, ecological
restoration,andsustainabldivelihoods

ThEritichledaAcceleratingdiverfitgjects

Current Cultural Scenariog¢ Farmersand individuallandholderstoday are largely profit-driven and less
environmentdriven, which directly influencestheir croppingdecisions Asa result, their multi-cropping
or mixed-cropping practicestypically cover only 5¢10% of the total cultivated area, mostly as a risk-

buffer rather than a true ecologicalstrategy The primary focus remains on a single, high-value,
marketableyield, leadingto simplified farm landscapeswith low structural and speciesdiversity This
approach,while economicallyappealingin the short term, reduceslongterm soil health, resilienceto

climatevariability,and natural pestcontrol functions
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NEGand@mardkpalbissessment

Thisreport presentsthe biodiversityassessmenof a 1.5-acreland parcelnear GandhiSmarak located
within SanjayGandhiNational Park (SGNP)Borivali, Mumbai, and has been restored from an exotic
plantationto a native biodiversityhotspotbetween2023and2025

Problestatememtinespetihd ocatkad®22

The study areawas delineatedwithin the buffer of SGNPwhich representstropical moist deciduous
forest, interspersed with secondary vegetation and open scrub formations The Gandhi Smarak
restoration site was formerly dominated by exotic monocultures, primarily Eucalyptusand Acacia
offeringnegligiblenative biodiversity

A 1t restrictednative plant regeneration providedminimal supportfor pollinatorsand frugivorousbirds,
andofferedlimited ecologicalalue

A Priorto restoration,the site exhibitedpoor soil quality, low organicmatter, andlimited undergrowth

A Theuphillterrain, thoughadvantageousor drainage sufferedfrom high surfacerunoff andlow water
retention asthe native soil processesvasdisrupted

December 2016 January 2018

December 2018 October 2021 February 2022
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Fromthe time seriesanalysighe site, when comparedto the surroundingdensevegetation,suffersthe

thin vegetationcanopy,with higherwater lossfrom the topsoil and hencethe soil nutrition. Evenduring
the winter seasons{Decemberand January)the site is unstableto maintainthe soil moisture and it

doesnot supportthe life system Consequentlythe site functionedasa biologicallyimpoverishedpatch
within an otherwisebiodiverseprotected area,necessitatingscientificrestorationto reinstateecological
balanceandhabitatdiversity

Recognizinghis ecologicadegradationcausedby suchplantations,SanjayGandhiNationalPark(SGNP)
initiated a program in December2022 to reintroduce native vegetation and restore natural habitat
structure. Thiseffort alignswith broader biodiversityenhancementstrategiespromoted by the Forest
Departmentand conservatiorpartnersto increasenative flora, enhancehabitat connectivity,and revive
pollinator populationswithin the parklandscape

May 2023. Project implementation phase. March 2025. Two years after implementation.
Removal of the exotic and invasive species and Dense Vegetation Canopy is maintained, with
lesser canopy cover seen. minimal soil exposure.
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