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Notice to readers
Å 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. 

Å Impact assessment is limited to the projects allocated 

by Client.

Å 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. 

Å Procedures, analysis and recommendations, if any, 

shall be advisory in nature basis the information 

collected from Clientôs website 

(https://www.kotak.com/en/home.html) and those 

provided by the Client. 

Å Our observations represent our understanding and 

interpretation of the facts based on reporting of 

beneficiaries and stakeholders.

Å 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. 

Å 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. 

Å While information obtained from the Clientôs website 

(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 Clientôs website may not be updated 

regularly. We assume no responsibility for the reliability 

and credibility of such information. 

Å 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. 

Å 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. 

Å 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.

Å 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.

Å By reading our report, the reader of the report shall be 

deemed to have accepted the terms mentioned 

hereinabove.
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Abbreviations
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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

KII Key Informant Interview

KMBL Kotak Mahindra Bank Limited

M & E Monitoring and Evaluation

OECD-DAC
Organisation for Economic Co-operation and Development ς 
Development Assistance Committee

NDVI Normalised Difference Vegetation Index

NDMI Normalised Difference Moisture Index

SDGs Sustainable Development Goals

IVI Importance Value Index 
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Executive Summary
This impact assessment of Kotak Mahindra Bank [ƛƳƛǘŜŘΩǎ CSR-supported initiative at the Nature Forever 

Society was conducted using the OECD-DAC evaluation framework, covering six criteria; Relevance, 

Coherence, Effectiveness, Efficiency, Impact, and Sustainability. The study employed a mixed-method 

approach, including 12 stakeholder interactions (3 program team interviews and 3 maintenance team 

interviews and 1 focused group decision with 6 maintenance workers), supported by thematic analysis, 

technical analysis and performance data review.

The project has significantly enriched local biodiversity, with high species diversity (Shannon Index: 

3.928), increased presence of pollinators, birds, reptiles, and small mammals, and improved structural 

vegetation layers. These changes indicate successful ecological restoration and the revival of natural 

processes such as pollination, seed dispersal, and soil regeneration.

Below are the key findings basis the impact assessment from the project:*

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

Reached in Shannon index, indicating high 
species diversity  and ecological resilience.

Increase in NDVI scores, confirming healthier 
vegetation.50 % 120%

3.928

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

100%

Mortality rate observed, managed through 
timely replanting, which enhanced faunal 
diversity and natural regeneration.10-20%

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

>30%

KEY FINDINGS

*Based on the beneficiary consultation, impact and technical analysis



Key Findings from the Technical Analysis *
Below are the key findings from the technical analysis across the following parameters- 
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NDVI improved from 0.4 to 0.6 όҒ50% increase), 
confirming dense canopy growth and enhanced 
carbon sequestration.

NDMI rose by 120%, signaling improved soil and 
canopy moisture, reducing drought stress and 
stabilizing microclimate.

GRACE data shows a 228% rise in groundwater 
storage (165 m³ Ҧ 541.7 m³), ensuring water 
security for flora and fauna.

Carbon sequestration increased by 36%, with 
average carbon density rising from 14.26t C/ha 
(2022) to 19.40t C/ha (2025) enhancing biomass 
accumulation and canopy density, contributing 
directly to climate mitigation and ecosystem 
resilience.

*Based on the technical analysis 



OECD-DAC Evaluation
The various components/outcomes of the program were evaluated using the OECD DAC criteria, which 

include relevance, effectiveness, efficiency, impact, and sustainability. The findings of the study are 

categorized as follows:

Does not meet expectation Partially meet expectations Meet expectations

The project is well-adapted to the ecological and socio-economic context of {DbtΩǎ 
buffer zone. Its components, native plantations, soil and water conservation 
measures, and community engagement, respond directly to local needs, making it a 
holistic and impactful intervention for biodiversity and climate resilience.

Nearly 90% of project and maintenance staff expressed continuity challenges  
in sustaining the plantation beyond the project lifecycle. While current 
upkeep is strong, long-term continuity is uncertain due to frequent changes in 
SGNP Forest Department committees. Future success will rely on community 
stewardship and external partnerships.

Å The project has created tangible ecological and social impacts: improved 
microclimate, faunal return (leopards, pythons, butterflies, birds), and 
socio-economic upliftment through tribal employment and eco-tourism. 

Å Additionally, maintenance workers shared that they have gained better 
awareness about biodiversity and have observed similar positive 
behavior among visitors, such as avoiding flower plucking and showing 
interest in interpretation boards. 

Despite urban pressures and invasive species challenges, the project 
successfully restored 1.5 acres of degraded land with 8,500 native 
saplings. NDVI improved from 0.4 to 0.6, groundwater storage rose by 
228%, and Shannon Index reached 3.928, indicating high species diversity 
and ecosystem stability.

Sustainability
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Timely provision of saplings, irrigation infrastructure, and maintenance 
resources was acknowledged by the project team, reflecting 
streamlined implementation and effective resource utilization.

The project is coherent with the SDGs with 3, 4, 6, 11, 12, 13,14, 15, 17 and with few of 
the national priorities such as National Mission for Green India (GIM), National 
Biodiversity Action Plan (NBAP), National Afforestation Programme (NAP) programs. 
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Based on the beneficiary consultations, technical and impact analysis. 
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Background
This report assesses Kotak Mahindra Bank [ƛƳƛǘŜŘΩǎ CSR support toward restoring a native, biodiversity-

rich ecosystem at Sanjay Gandhi National Park (SGNP). The primary aim of the intervention was to re-

establish native vegetation and revive ecological functionsτsuch as pollination, seed dispersal, and 

habitat connectivityτthat had been weakened due to historical dominance of exotic monocultures. First 

chapter provides an overview of Kotak Mahindra Bank Limited, the global and local context,  the 

importance of native species plantation and its broader impact. 

Established in 1985, Kotak Mahindra Group is one of India's leading financial services conglomerates. It 

aspires to be a trusted partner and contributes towards the economic, environmental, and social growth 

of the nation and is also committed to contribute towards United bŀǘƛƻƴΩǎ (UN) Sustainable 

Development Goals (SDGs). The bank has a strong focus on CSR initiatives and believes in giving back to 

society. This sets out its vision, mission, governance, and CSR focus areas to fulfill its inclusive growth 

agenda in India. Under its CSR program, Kotak Mahindra Bank has committed significant funding for 

promoting environmental rejuvenation and sustainability in India, recognizing its importance for the 

social and economic development of the country.

As part of its environmental sustainability  promotion initiative, Kotak Mahindra Bank has partnered 

with NFS to support the training and development of environmental rejuvenation efforts in India. The 

ōŀƴƪΩǎ CSR support provides infrastructure, equipment, and other resources to NFS to rejuvenate the 

area better.

The .ŀƴƪΩǎ CSR strategy emphasizes creating measurable impact across its core pillars, with 

environment as a key focus area. The Bank invests in initiatives that strengthen LƴŘƛŀΩǎ ecological 

resilience by restoring native biodiversity, improving soil health, and enhancing water security. Through 

projects that promote sustainable land management, carbon sequestration, and pollinator conservation, 

the Bank advances climate action and community well-being. These efforts aim to harmonize 

environmental restoration with social development, positioning the Bank as a responsible corporate 

citizen committed to building a greener, more sustainable future.
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Key Pillars 
of CSR at 
KMBL

Access Rresilience

Inclusion Institutions

Through this pillar bank attempts to 
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 diversity 
and create opportunities for 
vulnerable communities, ensuring 
that everyone regardless of 
background has an equal chance to 
participate and benefit from social 
and economic growth. 

Focuses on building strength within 
individuals and communities to 
withstand any challenge by 
supporting livelihoods, promoting 
sustainable practices that let 
communities thrive amidst the 
crisis. 

Through this pillar the bank 
emphasizes on benchmarking 
excellence by strengthening 
organizations that deliver essential 
services to ensure long term impact 
and sustainable development. 

Source:

1. Kotak Mahindra Annual Action Report, 2025



CSR initiatives are 
focused in areas such as Education, 

Livelihood enhancement, 
Entrepreneurship and Innovation, 

Healthcare, Environment 
and Sustainable Development, 
Relief and Rehabilitation and 

Sports.

Kotak Mahindra Group invested 
оуфΦо ŎǊƻǊŜ in CSR initiatives 

during FY 2024ς25, covering 
education, livelihood, 

healthcare, environment, relief, 
rehabilitation, and sports, 

reflecting strong commitment to 
community development.

1.5 lakh+ saplings planted and 16 
lakh+ KL water harvesting capacity 

created, driving climate resilience and 
environmental sustainability through 

YƻǘŀƪΩǎ /{w ŀŎǘƛǾƛǘƛŜǎΦ 

¢ƘŜ ŎƻƳǇŀƴȅΩǎ /{w ƛƴƛǘƛŀǘƛǾŜǎ have 
benefitted 14.6 lakh+ beneficiaries 
which reflects the wide reach and 

effectiveness of its programs.

The CSR programs focusing on sports 
has trained 30+ professional athletes 
who won 80+ medals at national and 

international levels, strengthening 
LƴŘƛŀΩǎ ǎǇƻǊǘǎ ŜŎƻǎȅǎǘŜƳΦ 

Key impact 
indicators from 
IK@Jûq AQP

Background: Urbanization and ecological decline
LƴŘƛŀΩǎ rapid urbanization, driven by infrastructure expansion and a growing population is degrading 

nature within cities. The Ministry of Statistics (MOSPI)1 has acknowledged that urban growth has 

άŘŜǘŜǊƛƻǊŀǘŜŘ natural resources and environment in urban LƴŘƛŀέ and that urban forests play a critical 

role in temperature moderation, air purification, groundwater  recharge, and biodiversity conservation

The Brihanmumbai Municipal /ƻǊǇƻǊŀǘƛƻƴΩǎ Environment Status Report (2023ς24)2 shows initiatives 

like Miyawaki gardens and open-space conversion, underscoring green cover as a civic priority, but notes 

sustained pressure from infrastructure development.

Geography and Climate of SGNP and Gandhi Tekdi
Sanjay Gandhi National Park (SGNP) is a unique protected forest within Mumbai, covering about 103 

km². It forms the catchment for Tulsi and Vihar lakes, which supply water to the city. The terrain is 

characterized by undulating slopes, rocky basalt outcrops, and thin soil layers, making it prone to 

erosion and moisture loss.

Further, Gandhi Tekdi lies within SGNP,  experiences a Tropical Savanna climate. The South-West 

monsoon typically arrives in June and retreats by late September. Average annual rainfall in the park 

region is around 2,500 mm, concentrated during the monsoon months. July is the wettest month, often 

contributing more than half of the seasonal rainfall. Temperatures range from 16°C in winter to 35ς40°C 

in summer, with high humidity during monsoon (up to 90%)2 and lower levels in dry months (40ς50%). 

Wind speeds are generally light, averaging 0.5ς6 km/hr, and the ǘŜǊǊŀƛƴΩǎ rocky slopes combined with 

thin soil make the area prone to rapid drying outside the monsoon season.
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1. Urban Forest Report, Pib
2.  Environment Status Report, 23-24, BMC 
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Impact of Non-Native Plantations
While historically, non-native species has been extensively utilized for the urban greening programs to restore 

provides quick canopy cover and makes the area look beautiful, but they offer minimal ecological benefits. 

Government guidelines under the Green India Mission and National Forest Policy2 note that such exotics:

ÇReduce soil fertility and water retention

ÇProvide negligible nectar or fruit for pollinators and birds

ÇAlter microclimate and increase fire risk

Importance of Native Species
Restoring native vegetation is critical for ecological balance and resilience. Native species co-evolved with local 

fauna and soil conditions, offering multiple benefits:

ÇBiodiversity support: Provide food and nesting sites for birds and mammals.

ÇPollinator resources: Shrubs and herbs attract bees and butterflies.

ÇMicroclimate regulation: Dense native canopy moderates' temperature, enhances humidity, and improves 

soil moisture retention.

ÇSoil health: Deep-rooted species stabilize slopes, prevent erosion, and enrich soil organic matter.

Plumbago 

auriculata

Bougainvillea 

glabra
Cordyline 

fruticosa

Polyscias 

balfouriana

Pseuderanthe

mummaculatum

Acalypha 

wilkesiana



About the project
Kotak partnered with the Nature Forever Society (NFS) to promote creation of a native species-rich 

plantation ecosystem to enhance biodiversity and ecological awareness in a high-footfall zone of SGNP.
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Protect and restore native plants and the wildlife that depend on them for survival, ensuring their long-term 
conservation.

Educate diverse target groups about the critical role native plants and associated fauna play in maintaining 
ecosystems and biodiversity.

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

Establish a critical habitat at Gandhi Tekdi for native plants and wildlife, strengthening ecological resilience.

Foster public participation and awareness through interpretive signage,plantation drives  _r mlc md QELNûq
most visited locations.

Project Rationale 
Gandhi Tekdi, once dominated by exotic and invasive vegetation, had become ecologically degraded with 

poor species diversity and limited habitat value. Restoring this patch with native species was essential to 

rebuild ecological integrity, support pollinators and fauna, and revive natural regeneration processes. While 

carbon sequestration, microclimate moderation, and improved soilςwater conditions emerged as positive 

co-benefits, the primary purpose of the intervention was biodiversity restorationτre-establishing species 

that are ecologically suited to SGNP, strengthening ecological networks, and creating a living biodiversity 

learning space for visitors. Restoring this site with native species is critical for:

ÅCarbon Sequestration: Deep-rooted trees, shrubs, and herbs together capture more carbon, store 

water, and enrich the ecosystem.

ÅEcological Recovery: Native plants co-evolved with local fauna, forming complex food webs essential 

for pollinators and birds. 

ÅBuffered & Stable Temperature- due to shading and evapotranspiration.

ÅImproved Air Quality due to pollutant absorption.

ÅHigh Moisture Retention due to shading, organic matter, and infiltration

ÅHigher Local Humidity from collective evapotranspiration.

ÅProtected Water quality, acts as a natural filter for runoff

ÅFertile Top Soil and resistant to erosion

ÅCommunity Benefits: Green spaces improve air quality, mental well-being, and provide educational 

opportunities.

Objectives of  the Project 
The overarching goal of the project is to restore degraded land at Gandhi Tekdi and create a sustainable 

balance between ecological health and community engagement, ensuring long-term conservation of 

native species, climate resilience by influencing the microclimatic conditions of the nearby areas. The 

specific goals of the project are: 
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Components of the project
Core components of the project include:

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

Native Species Plantation

ωLarge scale planting of native trees, shrubs, to restore ecological 

integrity and resilient forest structure to improve soil health, water 

retention, and provide food

Signage and Interpretation Board

ωInstallation of the education boards at strategic points within Gandhi 

Tekdi to inform visitors about native species, their ecological role, and 

the importance of the native biodiversity conservation. 

ECOLOGICAL CLIMATE SOCIAL

Å Increased biodiversity
Å Improved soil fertility
ÅBetter water retention.

ÅEnhanced carbon sequestration
ÅReduced urban heat island 

effect.

ÅCreation of green spaces for 
recreation, education, & eco-

tourism.

About Nature Forever Society

Nature Forever Society, founded in 2005 by Mohammed Dilawar, is a Nashik-based charitable trust 

dedicated to conserving house sparrows and other species that thrive in urban habitats. The 

ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ mission is to involve citizens in conservation efforts through simple yet impactful 

initiatives through research, education and advocacy which also symbolizes their commitment to 

preserve nature by creating  harmony between animals and humans. Over the years, NFS has launched 

projects that have created biodiversity hotspots and high-density bird-attracting forests, particularly in 

the Sanjay Gandhi National Park (SGNP) landscape. bC{Ωǎ approach combines scientific research, 

community engagement, and practical conservation strategies to address the decline of native species 

and restore ecological balance. 

Source:

1. Nature Forever Society website 

Figure 1: Flowers at Gandhi Tekdi 
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Objective of the study
This impact assessment study employed 

the OECD-DAC evaluation framework, a 

globally recognized approach for evaluating 

social impact initiatives. The framework 

facilitates a qualitative analysis of the 

effectiveness, relevance, and sustainability 

of development interventions. The 

assessment was guided by six core criteria: 

relevance, coherence, effectiveness, 

efficiency, impact, and sustainability. The 

following overview outlines how each of 

these criteria was applied within the 

context of the project.
Figure 2: Discussion with maintenance workers

Sustainability
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Relevance

Effectiveness

Impact

Efficiency

Coherence

Asks: Is the project addressing the right needs?

Assesses: It examines how well the project addresses the actual needs, the local 
context, and broader development goals, ensuring it is meaningful and responsive to 
the community and stakeholders. 

Asks:  Is the project achieving its intended results? 

Assesses: It measures the extent to which the project has 
achieved its intended objectives and delivered its expected 
outcomes. 

Asks: Will the benefits last over time? 

Assesses: It assesses whether the benefits of the project are likely to 
continue after external support of funding ends. 

Asks: What difference has the project made?

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

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. 

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. 

The project evaluation based on OECD-DAC parameters effectively communicates the project's 

strengths and areas for improvement, providing a comprehensive overview for stakeholders and 

decision-makers.
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This section details the approach, methodology, and sampling techniques employed to conduct an in-

depth evaluation of the Nature Forever Society project. The study was designed to capture both 

qualitative and quantitative insights ensuring a comprehensive assessment of the project's impact and 

effectiveness.

ÅLiterature review: A thorough review of existing literature was conducted, utilizing academic and 

industry sources. This involved a systematic search across relevant databases, publications, and 

publicly available industry documents to establish a foundational understanding of the research 

context and identify gaps addressed by the project.

ÅSurvey Design: A survey tool was developed, grounded in the research questions and objectives of 

the study. It was designed to capture qualitative data and complemented by a detailed technical 

analysis plan to evaluate the impact of the environmental conservation and restoration activities.

ÅSurvey Distribution: KPMG India resource personnel conducted the surveys in person by visiting the 

project location. Data collection was facilitated through a survey tool for efficiency and accuracy. A 

robust sampling method was employed to ensure a structured, representative sample reflective of 

the target population.

Å Interviews: Structured, semi-structured interviews and Focus Group Discussions (FGDs) were 

conducted with key stakeholders, offering rich quantitative and qualitative insights. These 

stakeholders included- maintenance team and NFS team. The interviews served to explore the 

conditions, challenges, and changes seen after the project implementation, which were further 

analyzed thematically.

ÅData Analysis: Thematic analysis was applied to data gathered through interviews and surveys, 

identifying recurring patterns and overarching themes.

Literature review

Survey design

Survey distribution

Interviews

Data analysis

Synthesis

Reporting



ÅTechnical Analysis: Few detailed Technical analysis were conducted for this project to provide 

scientific validation and strengthen the evidence base for the environmental interventions 

undertaken under this project and triangulating with our thematic analysis. Some of those are:

1. Soil Analysis: This assessment will evaluate soil health to measure moisture, infiltration and 

nutrient dynamics utilizing using satellite datasets (Sentinel and Landsat) which helps to understand 

the ecological baseline and improvements, of afforestation or restoration efforts. 

2. Normal Difference Vegetation Index: This assessment will evaluate vegetation health and density by 

analyzing spectral reflectance in the red and near-infrared bands using satellite datasets (Sentinel 

and Landsat). NDVI helps establish an ecological baseline and monitor improvements in vegetation 

cover resulting from afforestation or restoration efforts.

3. Normal Difference Moisture Index: This assessment will measure vegetation moisture content and 

drought stress by utilizing shortwave infrared and near-infrared bands from satellite datasets 

(Sentinel and Landsat). NDMI provides insights into water availability and plant stress, supporting 

evaluation of ecosystem resilience and restoration progress.

4. Carbon Sequestration: This assessment will estimate carbon storage potential and dynamics in 

vegetation and soil using remote sensing data and biomass models. By integrating satellite-derived 

vegetation indices and allometric equations, carbon sequestration analysis helps quantify climate 

mitigation benefits and track improvements from afforestation or restoration interventions.

5. Groundwater Assessment: Through remote sensing indices and piezometric observations, this will 

help to quantify recharge efficiency, water availability, and seasonal resilience which helps to 

understand how restoration interventions have contributed to water conservation and improved 

hydrological balance.

6. Biodiversity Assessment: This assessment will measure improvements in vegetation health, crop 

vigor and ecosystem recovery. This helps to see the outcomes of the enhanced ecosystem services 

and livelihoods. 

Synthesis and Reporting: The findings from the literature review and interviews were synthesized to 

develop a comprehensive understanding of the ǇǊƻƧŜŎǘΩǎ impact. The synthesis process identified key 

themes, trends, and potential gaps, providing actionable insights for enhancing the project outcomes. 

The results of the study are compiled in this report, encompassing key findings and actionable 

recommendations for improving future study and practices.

15
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Tools for the study
A combination of tools was utilized to ensure accurate and 

reliable data collection during the study:

ÅFocused Group Discussions (FGDs): Conducted with 

Maintenance team to capture collective perceptions and 

the broader impact of the Project. 

ÅKey Informant Interviews (KIIs):  Conducted with project 

and maintenance team to gain insights into the Project 

implemented by Nature Forever Society. These 

interviews aimed to understand the broader impact of 

the project from the perspective of observers rather 

than direct beneficiaries. 

Stakeholders Survey 
Tools

Sampling methodology and sample size
The sample size for the study was determined using the purposive sampling ensuring a structured and 

representative sample population to engage secondary stakeholders such as program team, maintenance 

workers selected for their relevance and ability to provide informed insights.

A total of 12 interviews were conducted, capturing diverse stakeholder perspectives. This included:

Å3 in-depth interviews were conducted with program team. 

Å2 Focused group discussion was conducted with the Maintenance workers to ensure a comprehensive 

understanding of the ǇǊƻƧŜŎǘΩǎ broader impact.

Limitation
Due to a change in the Forest Department officer during the project timeline, the planned institutional 

consultation could not be conducted.

Identified Stakeholders Tools Utilized Sample Covered 

Program Team In depth Interviews 3

Maintenance Workers Focused Group Discussions 9

Total 12
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Ethical considerations for data privacy
On 17th October, a KPMG resource person visited the project site at Sanjay Gandhi National 
Park, Borivali, Mumbai, Maharashtra. During the visit, the following ethical principles were 
carefully observed and adhered to.

Å Informed consent: The interviews were done after the respondents gave their consent. 
Even after the interviews were completed, their permission was sought to proceed with 
their responses. 

Å
ÅConfidentiality: The information provided by participants has been kept private. At no point 

were their data or identities disclosed. The research findings have been quoted in a way 
that does not expose the respondents' identities.

ÅComfort: The interviews were performed following the respondents' preferences. In 
addition, the interview time was chosen in consultation with them. At each level, 
respondents' convenience and comfort were considered.

ÅRight to reject or withdraw: Respondents were guaranteed safety and allowed to refuse to 
answer questions or withdraw during the study.

Figure 3: Tree climbers acting as nesting places for birds
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Theory of change: Nature Forever Society- NFS (KMBL202223056)

Input Activities Output Outcome Impact

ÅFinancial 
resources from 
Kotak Mahindra 
Bank Limited

ÅSanction of 1.5 
acres land at 
Gandhi Tekdi by 
Forest Dept 
(SGNP)

ÅProcurement of 
8500 native 
saplings

Å Irrigation system 
setup, 
maintenance 
team

ÅBiodiversity 
Survey tools 

ÅAwareness 
boards, signage 
design

ÅSite access, expert 
and maintenance 
team 

ÅSoil and water 
testing kits 

ÅNative plant list, 
forest guidelines 

ÅNursery access 

ÅSite identification 
and approval

ÅContour survey & 
tree mapping

ÅSite cleaning and 
weed removal

ÅPlantation of  
native species 

ÅMonitoring of 
flora & fauna 
species 

Å Install and test 
irrigation system 

ÅDesign and install 
nature 
interpretation 
signage or 
information 
boards 

ÅConducting Soil, 
water resource 
testing and 
contour mapping 

ÅRegularly 
watering, 
weeding and site 
upkeep

ÅOrganizing 
employee 
volunteering 
activities

Å1.5 acres land 
of Gandhi Tekdi 
Cleared site 
with baseline 
ecological data

Å8500 saplings 
of approved 50 
approved 
native species  
planted and 
maintained

ÅFunctional 
irrigation 
system 
developed 

ÅOn-site 10 
installed 
educational 
signage

ÅNumber of 
specific visitor 
groups/month

Å1500 views 
min. of 
uploaded

Åvideo on 
various social 
media

ÅChannels

ÅNumber of 
Employee 
volunteering 
activities 
organized 

Å Improved soil 
and vegetation 
density in the 
restored zones

Å15% increase in 
species index

Å100% improved 
survival rate of 
8500 saplings of 
native species 
over 1 year

ÅSustained plant 
growth due to 
soil and water 
improvement

Å Increased 
awareness for 
visitors from 
interpretation 
signage board 
and social media 
channels

Å Improved soil 
and water 
retention

Å80%reduction in 
non- native 
species index

ÅOver 30% 
increase in 
biodiversity- 
Birds, bees, 
butterflies 

Å Improved long 
term 
ecological 
resilience 
through native 
forest 
ecosystem

Å Increased 
carbon 
sequestration 
potential 

ÅEnhanced 
environmental 
stewardship  
for improved 
ecological 
balance 

ÅEnhanced 
microclimate 
stabilization 
and 
groundwater 
recharge
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Findings
This chapter presents the findings of the study evaluating the impact of the Gandhi Tekdi Native 

Biodiversity Restoration Project implemented within Sanjay Gandhi National Park (SGNP), basis Ya.[Ωǎ 

CSR support. The evaluation is based on comprehensive technical analysis, including satellite-based 

NDVI and soil moisture mapping, carbon sequestration estimation, groundwater storage trends, and 

biodiversity surveys. These findings are mapped against key impact indicators relevant to the project 

and aligned with the OECD-DAC evaluation criteria to assess relevance, effectiveness, sustainability, and 

the ǇǊƻƧŜŎǘΩǎ potential to strengthen climate resilience and urban biodiversity conservation.

Improved long term ecological resilience through native forest ecosystem
Before intervention, the site was a biologically impoverished patch with thin canopy and exposed soil, 

causing high runoff and nutrient loss. As per the technical analysis- Time-series imagery from 2016ς

2025 shows progressive canopy development and soil stabilization, which reduces erosion and improves 

infiltration by increasing native flora, enhance habitat connectivity, and revive pollinator populations 

within the park landscape which further strengthens the base of the food web by supporting primary 

producers (plants), which in turn sustain herbivores and higher trophic levels. Socially, the greener 

landscape improves visitor experience and promotes community pride in conservation.

Figure 4: Geospatial imagery of February 2022 
showing thin canopy cover and high water loss 

Figure 5: Geospatial imagery of March 2025 showing Dense 
Vegetation Canopy is maintained, with minimal soil exposure
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Biodiversity is the foundation of ecosystem stability. It ensures the continuous flow of energy and 

nutrients through food webs, supports pollination, seed dispersal, and soil formation, and provides 

resilience against environmental shocks. A diverse ecosystem is better equipped to maintain ecological 

balance and sustain life-supporting processes.

Initially, species diversity was low, dominated by exotic 

monocultures that disrupted ecological processes. Post-

restoration, technical analysis was conducted using the 

ShannonςWiener Diversity Index (H), one of the most 

widely used metrics for assessing species diversity. This 

index accounts for both species richness (number of species 

present) and species evenness (how evenly individuals are 

distributed among species). The analysis revealed that the 

Shannon Index reached H = 3.928, indicating exceptionally 

high diversity and balanced species distribution.

 

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 strataτherbs, 

shrubs, and climbers creates vertical and horizontal habitat 

heterogeneity, supporting a wide range of pollinators, 

decomposers, and soil fauna. These interactions enhance 

energy flow, trophic linkages, and overall ecosystem 

productivity and regeneration capacity. Importantly, 

restoration efforts have facilitated the return of some 

keystone fauna, including leopards, pythons, and numerous 

butterfly and bird species. Newly created nesting sites have 

enriched habitat complexity, attracting frugivorous birds and 

strengthening flora-fauna interactions, which further 

improves ecosystem functionality and resilience.

Shannon Diversity Index- Range of Values Figure 6: enhanced biodiversity at Gandhi Tekdi 
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Post-restoration, technical analysis was conducted using the Importance Value Index , which provides insights 

into the ecological dominance and functional contribution of different species and habitat types. The results 

indicate that herbaceous and shrub layers now dominate the vegetation structure, complemented by climbers 

and trees, creating a multi-layered habitat. This structural complexity contrasts sharply with the pre-restoration 

condition, where the site lacked vertical stratification, limiting habitat niches and weakening food webs. The 

current vegetation architecture optimizes ground and mid-canopy processes, with herbaceous species recording 

the highest IVI values, signifying their dominance in abundance and frequency. This layered configuration 

enhances nectar and fruit availability, shelter for insects, birds, and small mammals, and reinforces trophic 

linkages, thereby improving ecological stability. These changes contribute to microclimatic regulation, pollinator 

support, and increased soil organic matter, which collectively strengthen ecosystem resilience and productivity.

Scientific Name COMMON  NAME(S) HABIT IVI  Within  Habit

Piper nigrum Black Pepper Climber 84.74576271

Piper betel Maghai Paan, ŏĹħ ŋūŉ Climber 42.37288136

Piper betel Calcutta Paan, ĶœĶ ŋūŉ Climber 42.37288136

Thunbergia coccinea Scarlet Clock Vine Climber 27.11864407

Thunbergia mysorensis Mysore Clock Vine, ŏŷśűő ŗŶœ Climber 27.11864407

Jasminum auriculatum Juhi, ĽűŜ, Ľūħ Climber 16.94915254

Thunbergia grandiflora Bengal Clock Vine, ŉůœ œŅū (Blue C White) Climber 16.94915254

Chonemorpha fragrans Frangipani Vine, ŏűŗūR Climber 8.474576271

Vallaris solanacea Bread Flower, Ňűňů ōŶœ Climber 8.474576271

Abrus precatorius Coral Bead Vine - Red C White Climber 5.084745763

Artabotrys hexapetalus Ylang hexapodous Vine Climber 3.389830508

Elaeagnus conferta Bastard Oleaster Climber 3.389830508

Gmelina philippensis Parrot's Beak, ōňūőū Climber 3.389830508

Hiptage benghalensis Helicopter Flower, ŏūňŗů œŅū Climber 3.389830508

Scientific Name COMMON  NAME(S) HABIT IVI  Within  Habit

Piper sarmentosum Wild Pepper, Wild Betel, œū-œźŀ Herb 78.17589577

Asystasia gangetica Ganges Primrose, (Variegated, White) Herb 73.28990228

Alpinia malaccensis Ornamental Ginger Herb 24.42996743

Alpinia zerumbet Shell Ginger, ŋŰŉĸĻƁŋū Herb 19.54397394

Hedychium coronarium Butterfly Ginger Lily,  śźŉŀĶū Herb 19.54397394

Alpinia calcarata Snap Ginger, śŰĸƁňŏűœ, ĶŰ œƁĽŉ Herb 14.65798046

Plumbago zeylanica White Leadwort Herb 14.65798046

Crinum asiaticum Grand Crinum Lily,  ŉūĸŇūYŏŉů,

śŰŇŘRŉ - Green

Herb 11.72638436

Cymbopogon citratus Lemon Grass, ĸŗŅů ĻŜū Herb 9.771986971

Ocimum tenuiflorum

"Ram Tulsi"

Holy Basil, őūŏ ŅŰœśů Herb 9.771986971

Ocimum tenuiflorum Holy Basil, ĶŲgńū ŅŰœśů Herb 9.771986971

Crinum amabile Giant Spider Lily,  ŉĸŇūYŏŉů,

śŰŇŘRŉ - Brown

Herb 5.863192182

Chrysopogon zizanioides Vetiver Grass, ŗūŕū Herb 4.885993485

Coleus amboinicus Lour. Cuban Oregano, Indian Borage, ĤĽŗūĦŉ Herb 3.908794788

IVI Table Species wise for Climbers & Herbs 
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Post-restoration, technical analysis also reveals active 

seedling recruitment and ecological connectivity with 

adjoining forest patches, despite a manageable 10ς20% 

mortality rate. Simultaneously, faunal diversity has improved 

significantly, with pollinators, birds, reptiles, and small 

mammals returning to the site. These species play 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 

decomposers, strengthening the food web and supporting 

ecosystem resilience Together, regeneration and faunal 

recovery stabilize microclimates, enhance soil moisture 

retention, and reinforce ecological processes such as 

nutrient cycling and carbon storage. Socially, these changes 

enrich visitor experiences, foster environmental stewardship 

among tribals and school groups, and build confidence in 

community-led restoration models.

Ą High importance & presence  

          Ą Good  importance & presence
            
          Ą Moderate  importance & presence

          Ą Low importance & presence 

------  Ą Very Low Importance & presence 

Scientific Name COMMON  NAME(S) HABIT IVI  Within  Habit

Crossandra infundibuliformis Firecracker Flower, LZŐŇŘR, Ĥōźœ4 Shrub 26.53061224

Combretum indicum Rangoon Creeper - Dwarf, ŏňŰ ŏūœŅů Shrub 14.28571429

Eranthemum pulchellum Blue Sage, Blue Eranthemum, ĸŰœŘūŏ Shrub 14.28571429

Gardenia jasminoides Gardenia, ĸƁňőūĽ, ĤŉƁŅ Shrub 14.28571429

Justicia gendarussa Willow-Leaf Justicia, Ķūœū ĤłŰœśū Shrub 14.28571429

Murraya paniculata Orange Jasmine, ĶūYŏŉů Shrub 14.28571429

Barleria cristata Barleria - Lady Lace, łōœ ĶźőƁŀ Shrub 10.20408163

Holmskioldia sanguinea Cup and Saucer, Ķŋŉů, ĶŋŗŘů Shrub 10.20408163

Ixora coccinea Jungle Geranium (Red) Shrub 10.20408163

Ixora coccinea Jungle Geranium, (Pink) Shrub 10.20408163

Jasminum sambac Arabian Jasmine, ŏŇŉ ŏźĸőū Shrub 8.163265306

Jasminum sambac Arabian Jasmine, ŏźŅů ŏźĸőū Shrub 8.163265306

Jasminum sambac Arabian Jasmine, ōdŀ ŏźĸőū Shrub 8.163265306

Justicia adhatoda Malabar Nut, Ĥšűśū, ĤłŰŕśū Shrub 8.163265306

Nerium oleander Oleander, ĶŉŶő (White) Shrub 7.142857143

Nerium oleander Oleander, ĶŉŶő (Double) Shrub 7.142857143

Tabernaemontana divaricata Crape Jasmine, ĻūƁŇŉů, ŀĸő (Simple) Shrub 7.142857143

Tabernaemontana divaricata Crape Jasmine, ĻūƁŇŉů, ŀĸő

(Mini,  Miniature)

Shrub 7.142857143

Jasminum multiflorum Kunda, Shrub 6.12244898

Lawsonia inermis Henna, Shrub 6.12244898

Importance Value Index- Colour Analysis 

IVI Table Species wise for Shrubs

10- 20%
Mortality rate was seen as per the

 technical analysis  which has enhanced 
the faunal diversity and regeneration 

22
Impact assessment report -NFS



10%

Increased Carbon Sequestration Potential 
Carbon storage is critical for mitigating climate change by reducing atmospheric /hі levels, which helps 

stabilize global temperatures. It also supports ecosystem health by promoting vegetation growth and 

improving soil fertility.

ά¢ƘŜ NDVI map illustrates 
restoration success, as seen the 
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 carbon sequestration, 
reinforcing the ǎƛǘŜΩǎ role as a 
natural carbon sink.έ

Further, time-series trend analysis 

shows a 36% increase in carbon density, 

rising from 14.26 t C/ha (2022) to 19.40 

t C/ha (2025). This growth reflects 

enhanced biomass accumulation due to 

native forest restoration. Locally, this 

improvement contributes to:

ÇBetter air quality

ÇTemperature moderation

Ç Improved wind flow & 

evapotranspiration

50%
Improvement in the NDVI scores of the 

Gandhi Tekdi leading to higher carbon 

storage 

Post-restoration, technical analysis using NDVI revealed a significant 

improvement from 0.4 to 0.6, indicating a 50% increase in vegetation 

density and health. Healthier vegetation translates to higher 

photosynthetic activity, which accelerates carbon sequestration. This 

improvement leads to:

ÇGreater canopy interception, reducing soil evaporation and retaining 

more soil moisture.

Ç Improved infiltration through increased litter cover and root density.

ÇReduced heat and enhanced microclimatic humidity, fostering a 

stable local environment.

36%
Increase in carbon density leading to  

improved air quality, better wind flow, 

stabilizes microclimate . 

Figure 7: Normal Difference Vegetation Index Map 

Figure 8:Carbon Sequestration Trend Comparison of the site for the year 
2021, 2022, and 2025. (Jan-Oct)
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ά¢ƘŜ carbon map vividly portrays 

restoration success, showing clear 

shifts from 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 change by 

reducing atmospheric /hі but also 

improves air quality, moderates 

local temperatures, enhances 

wind flow, and stabilizes 

microclimates. These changes 

strengthen ecosystem services 

such as pollination, nutrient 

cycling, and water retention, 

reinforcing long-term ecological 

resilience.έ

"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 the 
wind flow has improved. We see many people coming for morning walks and exercise at 
DŀƴŘƘƛ ¢ŜƪŘƛ ŀƴŘ ƛǘ Ƙŀǎ ōŜŎƻƳŜ ŀ ŦŀǾƻǊƛǘŜ ǎǇƻǘ ŦƻǊ ǘƘŜ ŎƻƳƳǳƴƛǘȅΦά

  τ Local tribal resident

Enhanced environmental stewardship  for improved ecological balance 
Restoration projects do more than revive ecosystems, they create spaces where people can experience 

biodiversity firsthand. By transforming degraded land into thriving habitats, these interventions make 

ecological processes visible and relatable, fostering a sense of responsibility and pride in conservation. 

When communities see pollinators, birds, and native plants returning, it builds emotional and cultural 

connections that drive long-term stewardship

As per the faunal analysis that there has been the return of pollinators, birds, and small mammals, which 

has become a powerful visual cue for visitors and locals, reinforcing the importance of ecological balance 

as it was also noted basis the conversation with the program team that the restored site has become a 

living classroom and a hub for community learning. Morning walkers now report increased visits and 

consciously avoid plucking flowers, while tourists and school groups are drawn to the site for its ecological 

richness. The presence of these species makes conservation tangible, inspiring locals and visitors to value 

and protect nature.

Figure 9: Spatial representation of percentage carbon 
sequestration changes Jan-Oct, 2022 and 2025.
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Additionally, it was noted by the conservation with the maintenance 

team that tribal workers employed for maintenance have gained a 

sustainable income source and actively prevent harmful practices, 

becoming biodiversity stewards. Their involvement has 

strengthened local pride and responsibility toward conservation and 

even they said that  schools' students frequently visit the site with 

their teachers, to observe real-life food webs and pollinator activity 

which connects people emotionally to nature and motivates them 

to participate in native plantation drives. conservation.

"One day, a school teacher came with a group of young students and sat under a big 
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 just greenτƛǘΩǎ ƛƴǎǇƛǊƛƴƎ ǘƘŜ 
next generation to love and protect nature." 

τ 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 casually pluck flowers, 

but now they respect the plants and 

understand their ecological role. One 

school teacher even brought his 

students for a real-life presentation 

on native species. The children were 

fascinated, asked questions, and 

showed genuine interest in 

conservation. LǘΩǎ inspiring to see how 

this project is not just restoring 

biodiversity but also creating a 

learning space for the community." 

τ Project Implementation Team

100%

Improvement in income and awareness about 
the native species among maintenance 
workers 

Figure 10: Signage Boards about native species at Gandhi Tekdi
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"The interpretation board near my stall mentions 
local treats and eco-friendly products. People stop 
to read and then visit my stall out of curiosity. This 
has increased my income and made me feel proud 
to be part of a conservation initiative." 

τ Local Stall Owner

Besides, it was also noted basis the conservation with 

the program team that the Interpretation boards have 

been instrumental in shaping visitor behavior and 

awareness as they explain the ecological role of native 

plants, pollinators, and food webs, making 

biodiversity tangible for visitors which help tourists 

learn about seasonal events like Karbi Bloom and rare 

species like the Blue Mormon butterfly, increasing 

interest and footfall, even teachers use these boards 

during school visits to educate students about plant 

species and their importance compared to exotic 

species, turning the site into an outdoor classroom.

The interpretation boards placed along the walking 

trail have become powerful tools for education and 

livelihood support. They not only inform visitors about 

native biodiversity and its ecological importance but 

also highlight local produce and crafts, creating 

economic opportunities for small vendors..

Figure 11: Interpretation board telling about rare karvy bloom at 
Gandhi Tekdi 

Figure 12: Signage Board
Figure 13:Signage board telling about the shop 

of the local tribal people
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From Flower 
Plucking to
 Biodiversity 
Guardians

Stories that 
Spark 
Change

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. Raju worked as a maintenance worker for 

the restoration program, where he learned about the 

ecological importance of leaving flowers intact for 

pollinators and regeneration.

Understanding this significance, Raju explained to his 

wife why flowers should remain on plants, to support 

pollinators, seed formation, and natural regeneration. 

Inspired by this knowledge, she not only stopped 

plucking flowers but also joined the maintenance 

team herself. Today, both actively protect the restored 

flora, ensuring visitors do not pluck flowers either. 

They proudly share how these small actions help 

sustain the ecosystem.

This change brought more than ecological benefitsτit 

created social and economic empowerment. With her 

employment in the project, the wife gained financial 

independence and a sense of pride. The couple now 

advocates for conservation among their family and 

neighbors, spreading awareness about the value of 

native species and biodiversity. Their story reflects 

how restoration projects can transform cultural habits 

into stewardship, blending tradition with 

sustainability.
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Native vegetation is critical for microclimatic stability because deep-rooted species improve infiltration, 

reduce runoff, and maintain soil moisture. Their canopy moderates temperature, enhances humidity, 

and prevents erosion, creating a self-sustaining water cycle that supports biodiversity and human well-

being.

Before restoration, the site had poor soil quality, low organic matter, severe nutrient deficiencies 

(Phosphorus, Potassium, Sulphur), and high runoff due to exposed soil, conditions that restricted plant 

growth and destabilized the microclimate. Post-restoration soil tests show significant improvement in 

these nutrients, strengthening root development and nutrient cycling. Enhanced soil fertility supports 

better infiltration and retention, reducing runoff and evaporation losses.

However, core to this native vegetation sustainability and better microclimatic conditions is the 

availability of the groundwater because it supports vegetation growth, soil moisture stability, and 

microclimatic regulation. Before intervention, the site faced severe water scarcity due to its higher 

elevation, where natural recharge was minimal and water supplied from SGNP was insufficient. This left 

ecosystems and nearby communities water-stressed.

To address this, the project implemented a dedicated water tank system for irrigation and drinking 

water. This infrastructure ensured a reliable source during critical dry periods, reducing stress on 

vegetation and supporting maintenance activities. By combining ecological restoration with practical 

water management, the site achieved resilience against seasonal shortages.

Enhanced microclimate stabilization and groundwater recharge

ά¢ƘŜ soil moisture map, derived from 

Sentinel-1 SAR data, shows that in 2022, 

which uses radar backscatter to estimate 

surface moisture, shows that 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 vulnerability to drought 

stress. Post-restoration in 2025, the map 

shifted to mid-range and dark blues, 

indicating a significant improvement in 

soil moisture across the site. While the 

driest patch persisted, its intensity 

reduced, demonstrating enhanced 

infiltration and retention due to dense 

vegetation and increased organic matter.έ

Figure 14:Pre and post intervention Soil Moisture Map
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Higher groundwater levels supplemented by strategic water storage which now stabilize water availability, 

reinforce ecological resilience, and enhance community well-being. Importantly, this system also provides 

safe drinking water for tribal families and maintenance workers living nearby, creating a holistic model of 

sustainability as validated by the surface water analysis conducted using the GRACE satellite analysis.
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ά.ŜŦƻǊŜ restoration, groundwater levels were critically low at 

165 m³ (2021), indicating poor infiltration and excessive runoff 

due to lack of vegetation and root systems. Even supplemental 

water from SGNP was insufficient, leaving ecosystems and 

communities water-stressed. Post-restoration, GRACE satellite 

analysis shows groundwater storage surged to 541.7 m³ 

(2025)τa 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 

supports sustainable livelihoods.έ

ά.ŜŦƻǊŜ ǘƘŜ ǘŀƴƪ ǿŀǎ ƛƴǎǘŀƭƭŜŘΣ ǿŀǘŜǊ ǿŀǎ ǾŜǊȅ ǎŎŀǊŎŜ ŀƴŘ 
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 
ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ǘŀƴƪ ŦƻǊ ƻǳǊ ƘƻǳǎŜƘƻƭŘǎΦέ  
                     

  -Maintenance team member 

228%
Increase  in  groundwater  

storage  promoting  

infiltration  and reduces  

runoff,  leading  to  water  

security  and better  

microclimatic  conditions . 

Figure 15: Water tank and motor room used 
for Gandhi Tekdi water supplyFigure 15:Time series and trend plot of groundwater storage 

across the NFS boundary

Figure 16:Sprinkler used for watering 
the Gandhi tekdi area of plantation



ά²ŀǘŜǊ ǘƻ DǊŜŜƴΥ Iƻǿ IȅŘǊƻƭƻƎȅ 5ǊƛǾŜǎ ±ŜƎŜǘŀǘƛƻƴ IŜŀƭǘƘέ

NDMI (Normalized Difference Moisture Index) measures soil and canopy moisture, which is critical for 

plant growth. Higher moisture reduces water stress, enabling photosynthesis and biomass accumulation 

directly improving NDVI (Normalized Difference Vegetation Index), which reflects vegetation density and 

health. Simply put, better moisture = healthier vegetation.

These changes collectively enhance microclimatic stability with dense vegetation and improved moisture 

reduce surface temperatures, elevate local humidity, and buffer against heat extremes. The result is a 

cooler, more humid environment that supports pollinators, sustains biodiversity, and mitigates urban 

heat island effects creating a resilient ecological system that benefits both nature and communities 

through the means improved comfort and livability. Lower temperatures and increased shade have 

reduced heat stress during summers, while better wind flow and humidity make the area more pleasant 

year-round promoting social and recreational activities. 

228% 120.5% 50 % Significant

Increase in 
groundwater storage 
όмср Ƴш Ҧ рпмΦт Ƴшύ 
ensuring year-round 
water availability.

wƛǎŜ ƛƴ b5aL όҍлΦлт 
Ҧ лΦмуύΣ ƛƴŘƛŎŀǘƛƴƎ 
improved soil and 
canopy moisture.

NDVI improvement 
όлΦп Ҧ лΦсύΣ 

reflecting dense, 
healthy vegetation 

cover.

Improved 
microclimatic 
stability and 

drought resilience 
across the site.

άtǊƛƻǊ to restoration, NDVI values 

hovered around 0.4, indicating 

sparse vegetation, while NDMI 

values were dominated by reds 

and oranges όҍ0.07 to 0.07), 

signaling severe water stress. Post-

restoration, NDMI improved to 

0.18 (greens and blues), a 120.5% 

increase, showing healthy soil and 

canopy moisture. This moisture 

boost mitigated dry-season stress 

and supported vigorous plant 

growth, reflected in NDVI rising 

from 0.4 to 0.6, with colors shifting 

to deep greensτevidence of 

dense, thriving vegetation.έ Figure 17: Normal Difference Moisture Index Map 
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Index Gandhi Tekdi Methodology 
Interpretation

Carbon 
Sequestration

όмпΦнс ǘ/κƘŀ Ҧ мфΦпл 
tC/ha); 5.14 tC/ha, (36%  
increase in carbon 
density)

Satellite imagery/ Spatial 
Representation to capture 
Carbon Sequestration Trend 
supported by the NDVI analysis 

The substantial increase indicates 
effective biomass establishment 
and enhanced carbon capture 
over one year. Values fall within 
typical early-stage afforestation 
ranges (15-30 tC/ha), 
demonstrating good climate 
mitigation performance.

NDVI όлΦп Ҧ лΦсύΤ лΦнΤ рл҈
Satellite Imagery measured for 
1.5-acre land 

The rise reflects improved 
vegetation density and canopy 
greenness, indicating successful 
establishment and growth of 
plant cover. NDVI values 
between 0.5-0.7 are 
characteristic of healthy, 
moderately dense vegetation.

NDMI
όлΦлт Ҧ лΦмуύΤ лΦммΤ 
157%

Satellite Imagery measured for 
1.5-acre land 

¢Ƙƛǎ ƛƴŎǊŜŀǎŜ ǎƛƎƴƛŦƛŜǎ ƛƳǇǊƻǾŜŘ 
ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǎƻƛƭ ƳƻƛǎǘǳǊŜ 
ŎƻƴŘƛǘƛƻƴǎΣ ǎǳǇǇƻǊǘƛƴƎ ōŜǘǘŜǊ 
Ǉƭŀƴǘ ƘŜŀƭǘƘ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜΦ tƻǎǘπ
ǊŜǎǘƻǊŀǘƛƻƴ b5aƛ ǾŀƭǳŜǎ 
ŎƻƳƳƻƴƭȅ ǊŀƴƎŜ ŦǊƻƳ   лΦмπлΦоΣ 
ǇƭŀŎƛƴƎ ǘƘŜ ǎƛǘŜ ǿƛǘƘƛƴ ŀŎŎŜǇǘŀōƭŜ 
ŀƴŘ ƛƳǇǊƻǾƛƴƎ ƳƻƛǎǘǳǊŜ 
ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǊŜƎŜƴŜǊŀǘƛƴƎ 
ŜŎƻǎȅǎǘŜƳǎΦ

Ground water 
Storage Capacity

όмср Ƴш Ҧ рпмΦт ƳшύΤ 
228% 

Satellite Imagery (Sentinel SAR 1 
data) and GRACE (Gravity 
Recovery and Climate 
Experiment) LWE analysis 

The rise in groundwater storage 
suggests enhanced infiltration 
and subsurface water retention 
due to improved vegetation 
cover and soil structure. Such 
hydrological gains are commonly 
observed in restored landscapes.

Shannon Index 3.928 

Assessed biodiversity by 
computing Shannon Index based 
on species count and 
distribution to capture both 
richness and evenness.

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.

Summary 



Project alignment to UNSDGs
The Bank-supported initiative at the NFS demonstrates strong alignment with multiple UNSDGs, 

contributing to global and national development priorities through native species plantation and 

biodiversity rejuvenation, inclusivity, and sustainability. The ǇǊƻƧŜŎǘΩǎ approach for the native species 

plantation and creating awareness regarding it through the interpretation boards addresses systemic 

gaps in LƴŘƛŀΩǎ biodiversity rejuvenation ecosystem while advancing social and economic outcomes.

Key SDGs supported:

SDGs Target/ Subsection How it aligns 

3.4  ά.ȅ нлолΣ ǊŜŘǳŎŜ ōȅ ƻƴŜ 

third premature mortality from 

non-communicable diseases 

through prevention and 

treatment and promote mental 

ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎ ά

By enhancing urban green cover and 
ecological quality, the project 
improves air purity, reduces heat 
stress, and provides nature-based 
recreational spaces within SGNP, 
thereby supporting visitor well-being 
and healthier living conditions.

4.7: άBy 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 peace and non-violence, global 
citizenship and appreciation of 
cultural diversity and of ŎǳƭǘǳǊŜΩǎ 
contribution to sustainable 
ŘŜǾŜƭƻǇƳŜƴǘέ

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 
sustainable lifestyles.

6.6: άBy 2020, protect and restore 
water-related ecosystems, 
including mountains, forests, 
wetlands, rivers, aquifers and 
lakes Transforming our world: the 
2030 Agenda for Sustainable 
5ŜǾŜƭƻǇƳŜƴǘέ

By conducting soil tests, contour 
surveys, and water-resource 
assessments, the project helps 
restore natural hydrology, improves 
rainwater retention, and reduces soil 
erosion within the forest ecosystem. 
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. SDGs Target/ Subsection How it aligns 

11.4: άStrengthen efforts to 
protect and safeguard the ǿƻǊƭŘΩǎ 
cultural and natural ƘŜǊƛǘŀƎŜέ

11.7: άBy 2030, provide universal 
access to safe, inclusive and 
accessible, green and public 
spaces, in particular for women 
and children, older persons and 
persons with ŘƛǎŀōƛƭƛǘƛŜǎέ

By restoring 1.5 acres of degraded 
land with diverse native flora and 
converting it into a functional 
biodiversity hotspot, the project 
strengthens long-term conservation 
of {DbtΩǎ natural heritage while 
creating a healthier, accessible, and 
aesthetically enriched green space 
for visitors, students, and local 
communities.

12.2: άBy 2030, achieve the 
sustainable management and 
efficient use of natural ǊŜǎƻǳǊŎŜǎέ

12.8: άBy 2030, ensure that 
people everywhere have the 
relevant information and 
awareness for sustainable 
development and lifestyles in 
harmony with nature ά

By prioritizing native species and 
removing non-native plants, the 
project promotes responsible 
resource use and strengthens soil-
water efficiency, while educational 
touchpoints across the site build 
public awareness on native 
biodiversity, ecosystem balance, and 
sustainable environmental behaviour.

13.1: άStrengthen resilience and 
adaptive capacity to climate-
related hazards and natural 
disasters in all ŎƻǳƴǘǊƛŜǎέ

13.3: άImprove education, 
awareness-raising and human and 
institutional capacity on climate 
change mitigation, adaptation, 
impact reduction and early 
ǿŀǊƴƛƴƎέ

By planting 8,500 resilient native 
saplings and improving soil-water 
systems, the project strengthens 
ecological stability and resilience to 
extreme monsoon events, while 
integrated awareness boards and 
educational signage build public 
understanding of climate-linked 
biodiversity conservation and 
adaptive land management.

15.8: άBy 2020, introduce 
measures to prevent the 
introduction and significantly 
reduce the impact of invasive 
alien species on land and water 
ecosystems and control or 
eradicate the priority ǎǇŜŎƛŜǎέ

15.9: άBy 2020, integrate 
ecosystem and biodiversity values 
into national and local planning, 
development processes, poverty 
reduction strategies and 
ŀŎŎƻǳƴǘǎέ

By removing non-native weeds and 
replacing them with functional native 
species, the project restores natural 
species balance, while biodiversity 
surveys and interpretive materials 
embed ecosystem values into site 
management, planning, and public 
awareness.
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SDGs Target/ Subsection How it aligns 

17.17: ά9ƴŎƻǳǊŀƎŜ and promote 
effective public, public-private 
and civil society partnerships, 
building on the experience and 
resourcing strategies of 
ǇŀǊǘƴŜǊǎƘƛǇǎέ

By enabling collaboration between 
Kotak Mahindra Bank, Nature 
Forever Society, and SGNP Forest 
Department, the project 
demonstrates a multi-stakeholder 
model for ecological restoration. 
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04
Recommendations



Recommendations
The impact assessment of Kotak Mahindra Bank [ƛƳƛǘŜŘΩǎ CSR-supported initiative at the Nature Forever 

Society (NFS) confirms significant progress in ecological sustainability by native species plantation and 

have created awareness through signage boards aligned with LƴŘƛŀΩǎ systemic needs and global best 

practices. The following recommendations that cam further enhance the project are:

Strategic Importance:

The SGNP Biodiversity Restoration Project has successfully reversed ecological degradation by restoring 

native flora, improving soil health, and enhancing water security. To sustain this momentum and scale 

impact, the program must strengthen community stewardship, embed continuous monitoring, and 

develop eco-tourism models. Aligning with state biodiversity strategies and national missions like Green 

India will ensure long-term resilience, inclusive livelihood generation, and climate adaptationτ

reinforcing the vision of creating urban biodiversity hotspots that drive social and environmental 

transformation.

Å It can be considered to 

expand interpretation boards 

with QR codes linking to 

interactive content, videos, 

and species  for deeper 

learning

Enhance linkages for 

improved learning 

1

Å Program can further consider 

to develop eco-tourism 

packages highlighting 

seasonal blooms, rare 

species, and guided nature 

walks to boost responsible 

tourism.

Expand reach to 

responsible tourism 

2

Å Program can think of 

strengthening partnerships 

with schools by introducing 

biodiversity curriculum 

modules and organizing 

regular field sessions.

Strengthen Partnerships
3

ÅMoving ahead it can be 

considered to provide skill 

development programs in eco-

guiding, sustainable crafts, 

and conservation practices to 

diversify income sources

Diversify skills for better 

livelihood 

4

Å Program can further consider 

to implement continuous 

monitoring systems using 

satellite data and field surveys 

to track ecological health and 

visitor behavior.

Integrate structured M&E 

system

5
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Annexures



Technical Analysis

Floral Biodiversity Plantation vs. Floral Mono Plantation
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Aspect Biodiversity (huge variety plant species)Mono-cropping (single 

plant species)
Root Architecture 

and Resource 

Competition

Complex Root System: Different plant species develop 

root systems that vary widely in depth, architecture, 

and nutrient requirements. Their roots differ in size, 

horizontal and vertical spread, and structural alignment 

beneath the soil surface.

This complex, multi-layered root network in diverse 

plant communities allows for the mobilization of a wide 

range of nutrients and water from different soil depths. 

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 inter-species competition, enabling plants to 

access resources from distinct soil horizons. 

Single species extract the 

same nutrients 

repeatedly, leading to 

resource competition, 

soil depletion 

And compaction.

Pest & Disease 

Resistance

Diverse plant communities naturally disrupt pest life 

cycles and attract a wide range of beneficial insects, 

including predators and pollinators. This reduces the 

dependence on chemical pesticides.

Ex. Diamondback Moth (DBM)a major pest in 

cruciferous crops such as cabbage and cauliflowerτcan 

be effectively controlled using trap crops like mustard 

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 need 

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 intervention, 

the dense plant diversity supports a balanced, self-

sustaining, and resilient ecological system.

Monocrops create large 

continuous food sources 

for pests easily to attack 

and spread diseases.



Technical Analysis

Floral Biodiversity Plantation vs. Floral Mono PlantationAspect Biodiversity (huge variety plant species)Mono-cropping (single 

plant species)
Soil 

Microbiology

Diverse Microbial Communities:
Floral diversification significantly enhances soil microbial 
richness and activity. Beyond improving earthworm 
abundance, diverse cropping systems create more 
favorable habitats for a wide range of soil organisms. 
Plant diversity contributes to greater litter deposition, 
which increases soil organic matter (SOM) and 
strengthens the formation of stable humus. This 
enriched organic environment supports vibrant 
microbial communities responsible for nutrient cycling, 
soil aggregation, and long-term fertility. Roots of 
different plant species release specialized exudatesτ
often in the form of sugars, amino acids, organic acids, 
and signaling chemicals. These exudates selectively 
attract diverse microbial groups such as Bacillus, 
Pseudomonas, and other beneficial bacteria and fungi.
Soil microbes perform essential ecological functions, 
such as: 
Å Nitrogen fixation

Å Phosphorus solubilization

Å Disease suppression

Å Organic matter breakdown

Å Promotion of plant growth through hormone 
production

Collectively, this complex interaction between root 
diversity, microbial communities, and soil biota 
improves soil structure, boosts resilience to stress, and 
enhances long-term ecosystem productivity.

In mono-cropping, soil 

receives the same root 

exudates and residues 

every season, leading to 

low microbial diversity 

and weaker nutrient 

cycling. Beneficial 

microbes and soil fauna 

decline, while crop-

specific pathogens 

increase. This reduces 

soil organic matter and 

overall fertility, making 

the system more 

dependent on fertilizers 

and pesticides and less 

resilient over time.

Pollinator 

Support

Floral diversity sustains healthy pollinator population 

(bees, butterflies, birds, beetles) throughout seasons.

Mono-crops flower all at 

once and then offer no 

food for pollinators for 

the rest of the year.

Local Ecosystem 

Balance

This diversified culture provides habitat and stabilizes 

food webτ supporting birds, mammals, reptiles, insects, 

and belowground diversity (soil organisms).

Breaks natural food 

chains and often leads to 

ecological imbalances.
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Technical Analysis:

Floral Biodiversity Plantation vs. Floral Mono Plantation
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Aspect Biodiversity (huge variety plant species)Mono-cropping (single 

plant species)
Invasive Species 

Suppression 

Invasive Species (Non-native, rapid growing, toxic and 

uncontrollable) are one of the biggest threats to 

biodiversity worldwide. They alter the soil fertility 

properties & microbes, dominate the native species, 

affect the food chain web leading to huge ecological 

imbalances and disturbs the whole ecosystem. 

Ex: Water Hyacinth (Eichhornia crassipes) in West Bengal 

- Within weeks, it can cover entire water surfaces, 

choking lakes, tanks, irrigation canals, and even the 

Hooghly River, especially in the Ganga and Brahmaputra 

floodplains disturbed the entire Aqua Ecosystem (by 

killing the aqua life, reducing oxygen and high 

eutrophication).

Ex: Partheniun Hysterophous ς found on Roadsides, 

agricultural fields, grazing lands across India. It causes 

skin allergies, asthma, and reduces crop yield and fodder 

quality. Replace small native herbs and grasses in fallow 

lands. When eaten by cattle, it may cause digestive  

problems.

In a diverse plant community, native species use 

sunlight, water, and nutrients efficiently, leaving little 

room or resources for invaders to establish. When native 

Ǉƭŀƴǘǎ ƻŎŎǳǇȅ ŀƭƭ ŜŎƻƭƻƎƛŎŀƭ άnichesέ όŘƛŦŦŜǊŜƴǘ ǎƻƛƭ 

depths, shade levels, growth seasons), it becomes harder 

for invasive plants to find a gap to exploit. Floral diversity 

acts as a natural defense system against invasive species 

τ by filling ecological niches, stabilizing soil and nutrient 

cycles, supporting beneficial organisms, and maintaining 

the overall resilience of ecosystems

Mono crops and their 

yield are often suffered 

by invasive species as 

they have poor root and 

soil structure.

A plot dominated by a 

single crop species is a 

simplified and vulnerable 

ecosystem. 

Å Monoculture is 

essentially "fighting 

alone." If the invader 

is stronger for a 

particular resource, 

the single crop 

cannot compete 

effectively.

Å The plot ishighly 

susceptibleto 

invasion. The invasive 

species can easily 

establish, spread, and 

compete directly 

with the single crop.

Productivity & 

Stability

Total biomass(leaves, stems, roots, flowers, fruits) is 

consistently high. 

The system is highly productive in terms of overall 

biological output and energy capture.

Over time, polycultures (diverse systems) produce more 

stable yields due to complementary resource use.

Initially high yield, but 

declining productivity 

and increased input cost 

over time.
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Interlinked Impact on Ecosystem: Faunal Diversity and the Climate 

Floral biodiversity forms the foundational component of terrestrial ecosystems, supporting food webs, 

regulating microclimate, and sustaining faunal diversity. Native plant species play a critical role in 

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

pollinators, birds, and small mammals. Restoration of native plant communities, therefore, enhances 

ecological functionality, supports biodiversity conservation, and mitigates the impacts of urbanization 

and climate variability.

History of promoting biodiversity by different Institutions:

ÅRamsar Convention on Wetlands (1971)

ÅCITES (Convention on International Trade in 
Endangered Species of Wild Fauna and Flora), 
1973

ÅConvention on Biological Diversity (CBD), 1992

ÅCartagena Protocol on Biosafety (2000)

ÅNagoya Protocol on Access and Benefit 
Sharing, 2010

International Initiatives

Å Indian Biological Diversity Act, 2002 & 
Rules, 2004 established:

Å National Biodiversity Authority (NBA)

Å State Biodiversity Boards (SBBs)

Å Biodiversity Management Committees 
(BMCs) at local levels..

Å National Biodiversity Action Plan (NBAP), 
2008 (Updated 2014)

National Initiatives 

Å Section 135 of the Companies Act, 2013

Å Companies (CSR Policy) Rules, 2014 
(amended in 2021)

Å Eco-restoration and Conservation 
Programmes

Å National Afforestation Programme (NAP)

Å Green India Mission (GIM)

Å National Mission for Sustainable Agriculture 

Å National Wetland Conservation Programme 
(NWCP)

CSR Acts & NGOs 

Å Indian Forest Act, 1927 and Forest 
(Conservation) Act, 1980

Å Wildlife (Protection) Act, 1972

Å Environment (Protection) Act, 1986

Å National Forest Policy (1988)

Å State-Level Biodiversity Regulations

Å Forest and Wildlife Laws (Supporting 
Biodiversity Protection)

Å Scheduled Tribes and Other Traditional Forest 
Dwellers (Forest Rights) Act, 2006 

Other Supporting Policies 



Biodiversity Security Practices 

Biodiversity security practices aim to enhance ecological stability and long-term farm sustainability by 

integrating diverse plant species, natural habitats, and soil-restoring systems into agricultural 

landscapes. These practices include maintaining native vegetation buffers, promoting multi-tier and 

multi-species cropping systems, conserving pollinator corridors, adopting agroforestry models, and 

protecting soil microbial diversity through reduced chemical inputs. Such measures help safeguard 

ecosystems against invasive species, climate shocks, and productivity losses, while simultaneously 

improving water regulation, carbon storage, and overall farm resilience.

Biodiversity Security Maintenance Protocols :

In regions such as the Arctic and other highly sensitive ecological zones, strict biosecurity protocols are 

enforced to prevent the entry of non-native species, foreign pollens, seeds, or microorganisms into their 

native landscapes. These areas maintain a zero-tolerance, no-entry policy for any biological material that 

could threaten local biodiversity. Visitors are required to undergo thorough inspections, including 

checking and cleaning of clothing, footwear, and equipment to ensure that no grains, seeds, soil 

particles, or organic residues are carried into the ecosystem.

Such rigorous measures are essential for protecting the ecological uniqueness of these regions, 

preventing biological contamination, and preserving the delicate, slow-recovering native biodiversity 

that is highly vulnerable to external disturbances.

Biodiversity is promoted through a multi-level system τ global treaties set the framework, national laws 

implement it, and state/local programmes bring it to life through community participation, ecological 

restoration, and sustainable livelihoods.

The Critical Need for Accelerating Biodiversity Projects

Current Cultural Scenario ς Farmers and individual landholders today are largely profit-driven and less 

environment-driven, which directly influences their cropping decisions. As a result, their multi-cropping 

or mixed-cropping practices typically cover only 5ς10% of the total cultivated area, mostly as a risk-

buffer rather than a true ecological strategy. The primary focus remains on a single, high-value, 

marketable yield, leading to simplified farm landscapes with low structural and species diversity. This 

approach, while economically appealing in the short term, reduces long-term soil health, resilience to 

climate variability, and natural pest-control functions.
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NFS: Gandhi Smarak - Impact Assessment

This report presents the biodiversity assessment of a 1.5-acre land parcel near Gandhi Smarak, located 

within Sanjay Gandhi National Park (SGNP), Borivali, Mumbai, and has been restored from an exotic 

plantation to a native biodiversity hotspot between 2023 and 2025.

Problem statement with respect to the Location- 2022:

The study area was delineated within the buffer of SGNP, which represents tropical moist deciduous 

forest, interspersed with secondary vegetation and open scrub formations. The Gandhi Smarak 

restoration site was formerly dominated by exotic monocultures, primarily Eucalyptus and Acacia 

offering negligible native biodiversity.

Å It restricted native plant regeneration, provided minimal support for pollinators and frugivorous birds, 

and offered limited ecological value 

ÅPrior to restoration, the site exhibited poor soil quality, low organic matter, and limited undergrowth.

ÅThe uphill terrain, though advantageous for drainage, suffered from high surface runoff and low water 

retention as the native soil processes was disrupted.

January 2016 December 2016 January 2018

December 2018 October 2021 February 2022



From the time series analysis the site, when compared to the surrounding dense vegetation, suffers the 

thin vegetation canopy, with higher water loss from the topsoil and hence the soil nutrition. Even during 

the winter seasons, (December and January), the site is unstable to maintain the soil moisture and it 

does not support the life system. Consequently, the site functioned as a biologically impoverished patch 

within an otherwise biodiverse protected area, necessitating scientific restoration to reinstate ecological 

balance and habitat diversity. 

Recognizing this ecological degradation caused by such plantations, Sanjay Gandhi National Park (SGNP) 

initiated a program in December 2022 to reintroduce native vegetation and restore natural habitat 

structure. This effort aligns with broader biodiversity enhancement strategies promoted by the Forest 

Department and conservation partners to increase native flora, enhance habitat connectivity, and revive 

pollinator populations within the park landscape.

May 2023. Project implementation phase. 
Removal of the exotic and invasive species and 

lesser canopy cover seen. 

March 2025. Two years after implementation. 
Dense Vegetation Canopy is maintained, with 

minimal soil exposure.
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