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hen we think of tiger reserves, we often picture the majestic Bengal tiger (Panthera 

tigris tigris) walking silently through dense forests. These landscapes represent 

wilderness and conservation. However, tiger reserves are much more than safe habitats for an 

iconic species. They are living ecosystems that quietly sustain human life every day. From 

storing carbon and regulating rainfall to protecting soil and securing freshwater, these forests 

provide essential ecosystem services that extend far beyond their boundaries. The National 

Tiger Conservation Authority highlights that tiger reserves are vital ecological assets for the 

country (NTCA, 2023; WWF-India, 2016). India supports nearly 75% of the world’s wild 

tiger population, making its reserve network globally important. These reserves are not 

isolated forest patches but interconnected ecological systems linking rivers, hills, grasslands, 

and surrounding communities. Scientists increasingly describe them as “natural 

infrastructure” because they perform the same roles as costly engineered systems—such as 

flood control, water purification, and carbon storage—yet they function naturally and 

sustainably. Partha Dasgupta (2021) emphasizes that nature must be recognized as natural 

capital that underpins economic stability. Supporting this, ecosystem valuation studies 

estimate that tiger reserves generate benefits worth thousands of crores annually (Verma et 

al., 2015; NTCA, 2023). 

 The ecosystem services framework helps explain their full value. According to IPBES 

(2019), ecosystems provide provisioning services (water, timber, food), regulating services 

(climate control, flood regulation), supporting services (soil formation, nutrient cycling), and 

cultural services (recreation, spiritual and educational value). Tiger reserves deliver all four 

simultaneously. They supply clean water, stabilize monsoon flows, conserve biodiversity, and 

foster strong cultural connections that enhance human well-being. Water security is one of 

their most tangible contributions. Many tiger reserves lie in critical river catchments, 

including those feeding the Ganga and Godavari systems. Forests act like natural sponges, 

absorbing rainfall and releasing it gradually, reducing floods and maintaining river flows 

during dry periods. Research shows that forested watersheds improve groundwater recharge 

and water quality, reducing reliance on expensive artificial infrastructure (Verma et al., 2015; 

NTCA, 2021). For farmers, this ensures reliable irrigation; for rural communities, safe 

drinking water. Tiger reserves also play a key role in climate regulation. Forests store carbon 

in biomass and soils, helping mitigate climate change. A study in Nature Communications 

found that protected tiger habitats have significantly reduced carbon emissions by preventing 

deforestation (Bhatt et al., 2023). This supports the IPCC’s conclusion that nature-based 

solutions are critical for meeting global climate goals (IPCC, 2022). Additionally, forests 

protect soil fertility by preventing erosion and enriching nutrients, supporting downstream 

agriculture (FAO, 2020). 
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 Social and economic benefits are equally significant. Eco-tourism in reserves such as 

Ranthambore and Jim Corbett generates employment and strengthens rural livelihoods. 

Research by Karanth and DeFries (2011; 2021 updates) shows that well-managed tourism can 

successfully align conservation with development. Cultural traditions, indigenous knowledge, 

and mental health benefits linked to green spaces further highlight their importance (WHO, 

2016; 2021 updates). Ultimately, tiger reserves are not just wildlife sanctuaries—they are 

ecological powerhouses supporting water security, climate stability, agriculture, livelihoods, 

and cultural identity. Recognizing their true value makes conservation essential for 

sustainable development (Dasgupta, 2021; NTCA, 2023). 

Tiger Reserves in Numbers: A Conservation Success Story 

India’s journey in tiger conservation is often described as one of the world’s most inspiring 

wildlife recovery stories. When Project Tiger was launched in 1973, only nine reserves were 

identified to protect the rapidly declining tiger population. At that time, concerns about 

poaching, habitat loss, and human pressure threatened the very survival of the species. Fast 

forward to 2023, India now has 54 notified tiger reserves spread across 18 states, covering 

more than 78,000 square kilometers of protected forest landscapes. Even more remarkable is 

the rise in tiger numbers—from 1,706 in 2010 to 2,967 in 2018, and reaching 3,682 in the 

2022 estimation. This steady growth reflects consistent monitoring, scientific management, 

stronger anti-poaching laws, habitat restoration, and active community participation. Today, 

India proudly supports nearly 75% of the world’s wild tigers, demonstrating that long-term 

commitment to conservation truly works. (National Tiger Conservation Authority & Wildlife 

Institute of India, 2023) 

Understanding Ecosystem Services 
The idea of ecosystem services shows that nature quietly sustains human life every day. The 

Millennium Ecosystem Assessment defined these services as the benefits people receive from 

ecosystems—provisioning (water, food, timber), regulating (climate control, floods, 

pollination), supporting (soil formation, nutrient cycling), and cultural (recreation and 

spiritual value). Healthy ecosystems make life possible, and tiger reserves provide all these 

services at local and global scales, strengthening human well-being (Millennium Ecosystem 

Assessment, 2005). Recent research reinforces this view. Robert Costanza estimated 

ecosystem services are worth trillions annually (Costanza et al., 2014; 2017). Sandra Díaz 

warned biodiversity loss threatens food and climate security (Díaz et al., 2019), while Partha 

Dasgupta stressed treating nature as “natural capital” for sustainable development (Dasgupta, 

2021). 

Provisioning Services: Life’s Essentials Secured by Nature 

Fresh Water and Watersheds: Tiger reserves function as vital water towers for the country. 

Many reserves lie within major river catchments such as the Ganga, Brahmaputra, Godavari, 

and Narmada basins. Their dense forests absorb rainfall, recharge groundwater, regulate 

stream flow, and reduce floods during monsoons while maintaining water availability in dry 

seasons. These ecosystem functions directly support downstream agriculture, drinking water 

supply, and rural livelihoods. By naturally filtering sediments and pollutants, forested 

watersheds reduce the need for expensive water treatment infrastructure. (National Tiger 

Conservation Authority, 2021; NITI Aayog, 2021) 

Fuelwood and Fodder: Buffer zones around tiger reserves allow regulated collection of non-

timber forest products (NTFPs), including fuelwood and fodder. This supports forest-

dependent communities while maintaining ecological balance and preventing 

overexploitation of core habitats. (Ministry of Environment Forest and Climate Change, India 

State of Forest Report 2021) 

Regulating Services: Nature’s Invisible Insurance 

Climate Regulation and Carbon Sequestration: Protected tiger habitats act as major 

carbon sinks. A 2023 study in Nature Communications reported that India’s tiger reserves 

prevented over one million tonnes of CO₂ emissions between 2007–2020 due to avoided 
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deforestation. This significantly contributes to climate mitigation and strengthens India’s 

environmental commitments. (Bhatt et al., 2023; United Nations Environment Programme, 

2023) 

Soil Conservation: Forest vegetation binds soil, reduces erosion, prevents landslides, and 

minimizes river siltation—especially critical in monsoon-prone regions. (Food and 

Agriculture Organization, 2020) 

Water Purification: Forested landscapes naturally filter pollutants, improving water quality 

and lowering infrastructure costs for water treatment. (World Bank, 2022) 

Pollination and Pest Control: Tiger landscapes sustain pollinators and natural predators that 

benefit surrounding agricultural systems, reducing pesticide dependence. (Intergovernmental 

Science-Policy Platform on Biodiversity and Ecosystem Services, 2021) 

Supporting Services 

Genetic Diversity: Tiger reserves conserve thousands of plant and animal species, 

safeguarding long-term genetic diversity and ecosystem resilience. (Convention on Biological 

Diversity, 2020; 2022) 

Habitat Connectivity: Ecological corridors linking reserves such as Kanha Tiger Reserve 

and Pench Tiger Reserve enhance species movement and landscape resilience. (Wildlife 

Institute of India, 2022) 

Cultural and Socio-Economic Services 

Eco-Tourism and Livelihoods: Reserves like Ranthambore Tiger Reserve and Jim Corbett 

National Park generate substantial eco-tourism revenue and rural employment. In Pilibhit 

Tiger Reserve, Eco-Development Committees generate ₹6–10 lakh annually, reinvested into 

community welfare. (National Tiger Conservation Authority, 2023) 

Cultural Identity: Tigers hold symbolic and spiritual significance in Indian culture, 

strengthening conservation ethics. (UNESCO, 2022) 

Health Benefits: Access to forest ecosystems improves air quality and mental well-being, 

contributing to public health. (World Health Organization, 2021) 

 
Fig.1 Multifaceted benefits of Ecosystem Services 

Economic Valuation 
Economic valuation studies have clearly shown that tiger reserves are not just ecological 

assets but also powerful economic contributors. Reports published between 2021 and 2023 by 

the National Tiger Conservation Authority estimate that selected tiger reserves generate 

ecosystem service benefits ranging from ₹1,600 to ₹7,000 crore annually. These benefits 
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include water provisioning, carbon sequestration, soil conservation, nutrient cycling, and 

tourism-related services. The natural capital stock value of these landscapes has been 

estimated between ₹15,000 and ₹98,000 crore, highlighting the immense long-term wealth 

stored in protected ecosystems. Importantly, benefit–cost analyses indicate that every ₹1 

invested in tiger conservation yields returns worth several thousand rupees in ecosystem 

services. Peer-reviewed studies have further estimated flow benefits between USD 769 and 

USD 2,923 per hectare per year, reinforcing the economic logic of conservation. Such 

findings, supported by environmental economists like Verma et al. (2020), demonstrate that 

protecting tiger reserves is both ecologically essential and economically sound. (NTCA, 

2021–2023; Verma et al., 2020) 

 

Challenges 
Despite remarkable progress in tiger conservation, several serious challenges continue to 

threaten the long-term sustainability of tiger reserves. One of the most pressing concerns is 

habitat fragmentation caused by expanding highways, railway lines, mining projects, and 

other infrastructure developments that cut through forest corridors. Fragmented habitats 

restrict tiger movement, reduce genetic exchange, and increase the risk of human–wildlife 

conflict. In addition, climate change is altering rainfall patterns, increasing the frequency of 

droughts and extreme weather events, and affecting prey availability and water sources 

within protected areas. These ecological shifts may gradually impact tiger distribution and 

survival. The All India Tiger Estimation 2022 also revealed uneven tiger populations across 

reserves, with some landscapes thriving while others still support very low numbers, 

indicating habitat quality and management gaps. Scientists emphasize that landscape-level 

planning and climate-resilient conservation strategies are essential for future success (Jhala et 

al., 2023; Intergovernmental Panel on Climate Change, 2022; Wildlife Institute of India, 

2023). 

Policy and SDG Linkages 
Tiger reserves play a significant role in helping India achieve multiple Sustainable 

Development Goals (SDGs). By conserving large forest landscapes that act as carbon sinks, 

they directly contribute to SDG 13 (Climate Action) through carbon sequestration and 

climate regulation. Their protection of forests, wildlife, and biodiversity aligns strongly with 

SDG 15 (Life on Land), ensuring the conservation of terrestrial ecosystems and endangered 

species. Through watershed protection and natural water filtration, tiger reserves support 

SDG 6 (Clean Water and Sanitation) by safeguarding freshwater resources for downstream 



Reddy (2026) Agri Articles, 06(03): 32-36 (MAY-JUNE, 2026)     

Agri Articles ISSN: 2582-9882 Page 36 

communities. Additionally, eco-tourism and community-based conservation initiatives 

generate employment and rural income, contributing to SDG 8 (Decent Work and Economic 

Growth). India’s commitments under the Convention on Biological Diversity through the 

Kunming-Montreal Global Biodiversity Framework (2022) further reinforce the integration 

of biodiversity conservation with sustainable development planning. Scholars such as 

Dasgupta (2021) emphasize that embedding natural capital into policy frameworks is 

essential for long-term economic stability and human well-being (United Nations, 2023; 

Dasgupta, 2021). 

Conclusion 
Tiger reserves are far more than wildlife habitats—they are living systems that sustain water, 

climate, biodiversity, livelihoods, and cultural identity. India’s conservation journey shows 

that protecting nature delivers both ecological and economic returns. From carbon storage to 

rural employment, these landscapes quietly support national development and global 

sustainability goals. Yet continued success depends on climate-resilient planning, habitat 

connectivity, and strong policy support. Investing in tiger reserves is ultimately an investment 

in people, prosperity, and the planet’s future. 
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