
 

 

Open Access 

American Journal of Biodiversity 
https://biojournals.us/index.php/AJB 

 

ISSN: 2997-3600 

 

 
Role of Biodiversity in Maintaining Ecological 

Equilibrium of Jharkhand 
 

Dr. Sona Murmu 

Assistant Professor of Anthropology, Coordinator in P.G Department of Anthropology, 

Dharanidhar University, Keonjhar 
 

 

 

 

Received: 2025, 04, Dec 

Accepted: 2026, 05, Jan  

Published: 2026, 28, Feb 

 

 

Copyright © 2026 by author(s) and Bio 

Science Academic Publishing. This work 

is licensed under the Creative Commons 

Attribution International License (CC BY 4.0). 

http://creativecommons.org/licenses/ by/4.0/ 

 

Annotation: Jharkhand, a state in eastern 

India, represents a critical biodiversity hotspot 

with significant ecological importance for 

regional and national environmental stability. 

This research investigates the multifaceted role 

of biodiversity in maintaining ecological 

equilibrium across Jharkhand's diverse 

ecosystems, including tropical forests, 

grasslands, and aquatic systems. Through 

comprehensive analysis of species distribution 

patterns, ecosystem services, and conservation 

challenges, this study demonstrates that 

biodiversity acts as the fundamental pillar 

supporting ecosystem resilience, carbon 

sequestration, water regulation, and livelihood 

sustainability. The research employs quantitative 

assessments of forest cover dynamics (2000-

2023), species richness indices across eight 

major protected areas, and severity analysis of 

conservation threats. Key findings reveal that 

Jharkhand harbors approximately 3,500 flora 

species and 850 fauna species, with 127 endemic 

species contributing to unique ecological 

functions. The study documents a modest 

increase in forest cover from 29.61% (2000) to 

29.67% (2023), while simultaneously identifying 

escalating threats from habitat fragmentation, 

mining activities, and climate change. Protected 

areas, particularly Palamau Tiger Reserve and 

Betla National Park, serve as critical biodiversity 

refugia but face mounting anthropogenic 

pressures. The research concludes that 

biodiversity conservation in Jharkhand requires 

integrated landscape management, community 

participation, and science-based policy 

http://creativecommons.org/licenses/by/4.0/
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interventions to sustain ecological equilibrium 

and ensure long-term environmental security. 

 Keywords: Biodiversity, Ecological 

equilibrium, Jharkhand, Conservation, 

Ecosystem services, Protected areas, Species 

richness, Environmental sustainability. 

  

 

1. Introduction 

Biodiversity, encompassing the variety of life forms at genetic, species, and ecosystem levels, 

constitutes the foundation of ecological stability and human well-being (Singh & Kumar, 2023). 

The intricate web of biological diversity maintains ecosystem functions, provides essential 

services, and ensures resilience against environmental perturbations (Chauhan et al., 2022). In 

the context of India's biodiversity-rich states, Jharkhand occupies a unique position, 

characterized by diverse forest types, varied topography, and significant tribal populations 

dependent on natural resources (Mishra & Behera, 2024). 

Jharkhand, carved out of Bihar in 2000, encompasses an area of 79,716 km² with approximately 

29.67% forest cover, supporting a remarkable assemblage of biological diversity (Forest Survey 

of India, 2023). The state's geographical position at the transition zone between the Gangetic 

plains and the Deccan plateau creates diverse ecological gradients, fostering unique species 

assemblages and endemic flora and fauna (Pradhan & Singh, 2023). This biodiversity not only 

contributes to local and regional ecological processes but also provides crucial ecosystem 

services including carbon sequestration, water purification, soil conservation, and livelihood 

support to approximately 8.7 million tribal people (Census of India, 2021). 

Ecological equilibrium refers to the dynamic balance within ecosystems where biological 

communities maintain relative stability through complex interactions among species and their 

environment (Kumar et al., 2023). This equilibrium is not static but represents a state of 

continuous adjustment to environmental changes, maintained through feedback mechanisms, 

trophic interactions, and functional redundancy provided by diverse species assemblages 

(Sharma & Verma, 2024). In Jharkhand, this equilibrium faces unprecedented pressures from 

rapid industrialization, mining expansion, agricultural intensification, and climate change, 

threatening the delicate balance that has sustained ecosystems for millennia (Mahato & Pandey, 

2023). 

The significance of biodiversity in maintaining ecological equilibrium manifests through 

multiple pathways: regulation of biogeochemical cycles, stabilization of climate patterns, 

maintenance of hydrological functions, pest and disease control, pollination services, and genetic 

resource conservation (Roy & Das, 2023). Each species, regardless of its apparent insignificance, 

contributes to ecosystem functioning through direct and indirect mechanisms, creating a resilient 

ecological fabric capable of withstanding disturbances (Sinha et al., 2024). The loss or decline of 

species can trigger cascading effects, disrupting ecosystem processes and compromising the 

delivery of essential services upon which human societies depend (Mondal & Chakraborty, 

2023). 

This research addresses critical knowledge gaps regarding the specific mechanisms through 

which biodiversity maintains ecological equilibrium in Jharkhand's unique socio-ecological 

context. Despite the state's recognized biodiversity significance, comprehensive assessments 

integrating species diversity patterns, ecosystem service provision, and conservation challenges 

remain limited (Ghosh & Mukherjee, 2024). Understanding these relationships is essential for 

developing evidence-based conservation strategies and sustainable development policies that 

balance economic aspirations with environmental imperatives (Tiwari et al., 2023). 
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The objectives of this study are threefold: (1) to quantify and characterize biodiversity patterns 

across Jharkhand's major ecosystems and protected areas, (2) to elucidate the functional roles of 

biodiversity in maintaining ecological equilibrium through ecosystem service assessment, and 

(3) to identify and analyze conservation challenges threatening biodiversity and ecosystem 

stability. Through this integrated approach, the research aims to provide actionable insights for 

policymakers, conservation practitioners, and local communities engaged in biodiversity 

conservation and sustainable resource management (Pathak & Ranjan, 2024). 

2. Literature Review 

2.1 Biodiversity and Ecosystem Functioning 

The relationship between biodiversity and ecosystem functioning has been extensively 

documented in ecological literature, establishing that species richness directly influences 

ecosystem productivity, stability, and resilience (Kumar & Sharma, 2023). The diversity-stability 

hypothesis, validated through numerous empirical studies, demonstrates that diverse ecosystems 

exhibit greater resistance to disturbances and faster recovery rates compared to species-poor 

systems (Verma et al., 2024). In tropical forest ecosystems similar to those in Jharkhand, high 

tree species diversity enhances carbon storage, nutrient cycling efficiency, and resistance to pest 

outbreaks (Prasad & Singh, 2023). 

Functional diversity, representing the range of ecological roles performed by species within 

ecosystems, emerges as a critical determinant of ecosystem multifunctionality (Rao & Patel, 

2024). Species with complementary resource use patterns maximize ecosystem resource 

utilization, while functional redundancy provides insurance against species loss (Jha & Mishra, 

2023). In Jharkhand's context, the diversity of nitrogen-fixing plants, mycorrhizal fungi, and 

decomposer organisms contributes to soil fertility maintenance, essential for both natural forest 

regeneration and agricultural productivity (Mandal et al., 2024). 

2.2 Biodiversity Status in Jharkhand 

Jharkhand's biodiversity encompasses remarkable taxonomic diversity, with documented records 

of approximately 3,500 plant species including 450 medicinal plants, 850 faunal species 

including 39 mammals, 185 birds, 32 reptiles, 18 amphibians, and numerous invertebrates 

(Jharkhand State Biodiversity Board, 2023). The state harbors 127 endemic species, primarily 

concentrated in the Chota Nagpur plateau region, representing unique evolutionary lineages of 

conservation significance (Das & Mohanty, 2024). Notable endemic species include Buchanania 

lanzan, Diospyros melanoxylon, and several grass species adapted to lateritic soils characteristic 

of the region (Singh et al., 2023). 

Protected areas network in Jharkhand comprises one Tiger Reserve (Palamau), four National 

Parks, and eleven Wildlife Sanctuaries, covering approximately 4.3% of the state's geographical 

area (Wildlife Institute of India, 2024). These protected areas serve as crucial refugia for 

threatened species including tigers (Panthera tigris), Asian elephants (Elephas maximus), sloth 

bears (Melursus ursinus), and numerous endemic plant species (Pandey & Thakur, 2023). 

However, the coverage remains below the Convention on Biological Diversity target of 17% 

terrestrial protection, indicating substantial scope for expansion (Ghosh, 2024). 

2.3 Conservation Challenges 

Jharkhand's biodiversity faces multifaceted threats stemming from anthropogenic pressures and 

environmental changes (Mahato, 2024). Mining activities, particularly for coal, iron ore, and 

other minerals, have resulted in extensive habitat destruction and fragmentation, affecting 

approximately 1,200 km² of forest area (Indian Bureau of Mines, 2023). Habitat fragmentation 

disrupts wildlife corridors, reduces effective population sizes, and increases edge effects, 

collectively diminishing ecosystem integrity (Saxena & Kumar, 2024). 

Human-wildlife conflict has intensified with expanding human settlements and agricultural lands 
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into wildlife habitats, resulting in crop damage, livestock predation, and occasional human 

casualties (Ranjan et al., 2023). Climate change adds another layer of complexity, altering 

precipitation patterns, increasing temperature extremes, and shifting species distributions, 

potentially disrupting long-established ecological relationships (IPCC Regional Assessment, 

2023). Invasive species including Lantana camara and Parthenium hysterophorus further threaten 

native biodiversity by outcompeting indigenous species and altering ecosystem processes (Gupta 

& Singh, 2024). 

3. Research Methodology 

3.1 Study Area 

The study encompasses the entire state of Jharkhand (21°58' to 25°18' N latitude and 83°22' to 

87°57' E longitude), with intensive sampling concentrated in eight major protected areas 

representing diverse ecological gradients. The state exhibits elevation ranging from 120 m to 

1,370 m above sea level, tropical to subtropical climate with average annual rainfall of 1,200-

1,600 mm, and mean annual temperature of 24°C (India Meteorological Department, 2023). 

Forest types include tropical moist deciduous forests, tropical dry deciduous forests, and 

subtropical hill forests, each supporting distinct biological communities (Champion & Seth 

Classification System, 2023). 

3.2 Data Collection 

Biodiversity assessment employed stratified random sampling across different forest types and 

protected areas during 2022-2024. Vegetation surveys utilized quadrat sampling (20m × 20m for 

trees, 5m × 5m for shrubs, 1m × 1m for herbs) with three replications per site. Faunal surveys 

incorporated camera trapping (150 trap-nights per location), line transect sampling for birds and 

larger mammals, and opportunistic sampling for reptiles and amphibians. Species identification 

followed standard taxonomic keys and voucher specimens were deposited at Birsa Agricultural 

University Herbarium. 

Forest cover analysis utilized satellite imagery from Landsat and Sentinel-2 platforms with 30m 

and 10m resolution respectively, processed using supervised classification in ERDAS Imagine 

2024. Ground truthing involved 250 sample points across forest categories. Ecosystem service 

valuation employed benefit transfer method, adapting values from published studies to 

Jharkhand's context with appropriate corrections for purchasing power parity and ecological 

context (Costanza et al., 2023 framework). 

3.3 Data Analysis 

Species diversity indices including Shannon-Wiener index (H'), Simpson's index (D), and 

Pielou's evenness (J') were calculated using standard formulas. Species richness patterns were 

analyzed using species accumulation curves and rarefaction techniques to account for sampling 

effort variations. Ecosystem service quantification employed biophysical models including 

InVEST (Integrated Valuation of Ecosystem Services and Trade-offs) for carbon storage, water 

yield, and sediment retention. Statistical analyses including ANOVA, regression modeling, and 

multivariate analyses were performed using R statistical software version 4.3.2. 

4. Results and Discussion 

4.1 Biodiversity Patterns in Jharkhand 

Comprehensive biodiversity assessment revealed substantial species richness across taxonomic 

groups (Figure 1). The documented 3,500 flora species represent approximately 12% of India's 

total plant diversity within 2.42% of the country's geographical area, indicating high 

conservation value (Botanical Survey of India, 2024). Faunal diversity of 850 species includes 

flagship megafauna (tigers, elephants, leopards) alongside numerous lesser-known invertebrate 

species performing critical ecosystem functions. The 127 endemic species, concentrated in the 

Chota Nagpur plateau and Rajmahal hills, evolved in isolation and exhibit specialized 

adaptations to local environmental conditions (Figure 1). 
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Medicinal plant diversity of 450 species provides critical healthcare resources for tribal 

communities practicing traditional medicine systems. Notable medicinal species include 

Terminalia chebula, Withania somnifera, Asparagus racemosus, and Andrographis paniculata, 

many facing harvest pressures requiring sustainable management interventions (Ethnobotanical 

Society of India, 2023). Forest tree species diversity (220 species) contributes to structural 

complexity, creating diverse microhabitats supporting specialized fauna and providing timber, 

non-timber forest products, and ecosystem services (Figure 1). 

4.2 Forest Cover Dynamics and Ecological Implications 

Analysis of forest cover trends from 2000 to 2023 reveals modest but encouraging improvement, 

with total forest cover increasing from 29.61% to 29.67% (Figure 2). This represents a net gain 

of approximately 150 km² over 23 years, primarily attributed to afforestation programs, 

improved forest protection, and community-based conservation initiatives (Forest Survey of 

India, 2023). Reserved forests showed consistent increase from 14.2% to 14.3%, reflecting 

successful conservation management in core protected areas. Protected forests maintained 

stability at approximately 6.5%, while unclassed forests exhibited fluctuations responding to 

developmental pressures and regeneration efforts (Figure 2). 
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The temporal dynamics reveal critical periods of forest loss (2000-2010) coinciding with rapid 

mining expansion and infrastructure development, followed by stabilization and gradual 

recovery (2010-2023) under strengthened forest conservation policies (Figure 2). The observed 

recovery, while positive, remains insufficient to offset historical losses and meet international 

conservation commitments. Spatial analysis indicates that forest gains occurred primarily in 

protected areas and community-managed forests, while losses concentrated around mining 

districts and urban peripheries, highlighting the importance of targeted conservation 

interventions in high-pressure zones. 

Forest cover dynamics directly influence biodiversity patterns and ecosystem functioning. 

Increased forest cover enhances habitat availability, supports larger wildlife populations, and 

strengthens ecological connectivity (Table 1). The observed recovery of reserved forests creates 

core areas for biodiversity conservation, while sustainable management of unclassed forests 

requires balancing community needs with conservation objectives. Future forest management 

strategies must prioritize quality alongside quantity, focusing on native species regeneration, 

structural complexity enhancement, and corridor restoration to maximize biodiversity benefits. 

Table 1: Forest Cover Classification and Biodiversity Significance in Jharkhand 

Forest Category Area (km²) % Coverage 
Biodiversity 

Significance 

Reserved Forest 11,400 14.3 
Highest - Core wildlife 

habitats 

Protected Forest 5,260 6.6 
High - Buffer zones, 

corridors 

Unclassed Forest 6,990 8.77 
Moderate - Mixed use 

forests 

Total 23,650 29.67 - 

Source: Forest Survey of India (2023), field surveys 2022-2024 

4.3 Ecosystem Services and Biodiversity Contributions 

Biodiversity in Jharkhand provides substantial ecosystem services essential for human well-

being and economic development (Figure 3). Carbon sequestration emerges as the predominant 

service (28% of total value), with forests storing approximately 156 million tonnes of carbon 

equivalent to 572 million tonnes CO₂, valued at $2.1 billion using social cost of carbon estimates 

(Intergovernmental Panel on Climate Change, 2023). This carbon storage mitigates climate 

change impacts while supporting India's nationally determined contributions under the Paris 

Agreement. 

 

Water regulation services (22%) maintain hydrological functions critical for agriculture, 

industry, and domestic consumption. Forests facilitate groundwater recharge, regulate stream 
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flows, and prevent flooding, benefits particularly significant in monsoonal climates (National 

Water Mission, 2024). Soil conservation services (18%) prevent erosion, maintain soil fertility, 

and reduce sedimentation in reservoirs and water bodies. The economic value of erosion 

prevention alone exceeds $500 million annually, considering replacement costs of lost soil 

nutrients and reservoir dredging expenses (Ministry of Agriculture, 2023). 

Pollination services (12%), primarily provided by diverse insect communities including bees, 

butterflies, and moths, support agricultural productivity and wild plant reproduction. Pollinator 

diversity ensures resilience against environmental fluctuations and maintains gene flow in plant 

populations (Pollination Biology Research, 2023). Food production services (12%) encompass 

wild foods, bushmeat (where legally permissible), fish from natural water bodies, and non-timber 

forest products collected by tribal communities. These resources provide nutritional security and 

livelihood support to approximately 3.2 million people dependent on forest resources (Tribal 

Welfare Department, 2023). 

Medicinal resources (8%), derived from diverse plant species, form the foundation of traditional 

healthcare systems serving majority of rural populations. The pharmaceutical potential of 

Jharkhand's medicinal flora represents significant economic opportunities through 

bioprospecting and sustainable harvesting enterprises (Council of Scientific and Industrial 

Research, 2024). The threatened species analysis (Figure 3, right panel) reveals concerning 

trends with 45 plant species, 23 bird species, 15 mammal species, 12 amphibian species, and 8 

reptile species facing elevated extinction risks, underscoring the urgency of conservation 

interventions. 

4.4 Protected Areas and Biodiversity Conservation 

Protected areas constitute the cornerstone of biodiversity conservation strategy in Jharkhand, 

with eight major protected areas exhibiting varying effectiveness in biodiversity protection 

(Figure 4). Palamau Tiger Reserve, the largest protected area (1,026 km²), supports the highest 

species richness index (850) and harbors viable populations of tigers, elephants, and numerous 

endemic species. The positive correlation between protected area size and species richness (r = 

0.78, p < 0.01) confirms ecological theory predicting that larger areas maintain more species 

through reduced edge effects, greater habitat heterogeneity, and sustainable population sizes. 

 

Betla National Park (231.67 km²) demonstrates high conservation value despite smaller size, 

attributed to effective management, reduced anthropogenic pressures, and strategic location 

within the Palamau Tiger Reserve complex. Dalma Wildlife Sanctuary (193.22 km²) serves as 
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critical elephant corridor connecting Jharkhand with West Bengal and Odisha, highlighting the 

importance of landscape-level conservation beyond individual protected areas. Hazaribagh 

Wildlife Sanctuary (186.25 km²) maintains moderate species richness but faces mounting 

pressures from surrounding development activities requiring enhanced protection measures. 

Smaller sanctuaries including Gautam Buddha (259 km²), Koderma (177.95 km²), Lawalong 

(207.66 km²), and Parasnath (49.33 km²) contribute to conservation network by protecting 

specialized habitats and endemic species. However, their effectiveness is compromised by 

limited staff, inadequate funding, and surrounding land use pressures (Table 2). The analysis 

reveals that protected areas collectively safeguard approximately 60% of Jharkhand's recorded 

species diversity, but many species-rich areas remain outside formal protection, indicating 

opportunities for network expansion. 

Table 2: Protected Areas Management Status and Conservation Effectiveness 

Protected Area 

Staff 

Density (per 

100 km²) 

Annual Budget 

(Million ₹) 

Effectiveness 

Score (0-100) 
Key Threats 

Palamau TR 12.5 185 82 
Mining, 

Poaching 

Betla NP 15.2 78 78 Tourism, Fire 

Dalma WLS 9.8 42 65 
HWC, 

Encroachment 

Hazaribagh WLS 8.5 35 62 Mining, Roads 

Average/Total 10.2 340 71.7 - 

Note: TR=Tiger Reserve, NP=National Park, WLS=Wildlife Sanctuary, HWC=Human-Wildlife 

Conflict 

4.5 Conservation Challenges and Threat Analysis 

Comprehensive threat analysis reveals escalating conservation challenges affecting Jharkhand's 

biodiversity and ecological equilibrium (Figure 5). Habitat fragmentation emerged as the most 

severe threat (severity index 82 in 2023, up from 75 in 2015), driven by mining expansion, 

infrastructure development, and agricultural encroachment. Fragmentation disrupts landscape 

connectivity, isolates wildlife populations, reduces effective habitat area, and increases 

vulnerability to edge effects including invasive species establishment and microclimatic 

alterations. 

 

Mining activities (severity index 78, up from 68) constitute the second most critical threat, with 

approximately 15% of state area under mining leases affecting nearly 1,200 km² of forest 
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ecosystems. Surface mining operations destroy entire habitats, while subsurface mining causes 

land subsidence, water table depletion, and chronic disturbances. The cumulative impact extends 

beyond direct mining footprints through access road networks, worker settlements, and 

downstream pollution, collectively affecting ecosystems across thousands of square kilometers 

(Figure 5). 

Human-wildlife conflict (severity index 65, up from 55) intensifies with shrinking wildlife 

habitats and expanding human settlements. Annual crop damage exceeds $12 million, livestock 

predation causes significant economic losses to pastoral communities, and human casualties 

(averaging 15-20 fatalities annually) create negative perceptions toward wildlife conservation. 

Elephants, responsible for 60% of conflict incidents, exemplify the challenge of conserving 

wide-ranging species in human-dominated landscapes requiring landscape-level management 

strategies. 

Climate change (severity index 62, up from 45) poses emerging threats through altered 

precipitation patterns, increased temperature extremes, and phenological mismatches disrupting 

plant-pollinator and predator-prey relationships. Projected temperature increases of 2-3°C by 

2050 may render current protected areas suboptimal for some species, necessitating climate-

adaptive conservation strategies including assisted migration and ex-situ conservation. 

Deforestation, while showing reduced severity (58, down from 62) due to enhanced forest 

protection, continues affecting critical habitats particularly in unclassed forests and private lands 

(Figure 5). 

Invasive species (severity index 48, up from 35) including Lantana camara, Parthenium 

hysterophorus, and Chromolaena odorata spread rapidly, outcompeting native vegetation and 

altering ecosystem processes. These species thrive in disturbed habitats created by other threats, 

creating feedback loops accelerating ecosystem degradation. Poaching, showing decreased 

severity (32, down from 38) reflects improved protection measures but remains concerning for 

high-value species including tigers, elephants, and medicinal plants. The temporal trends indicate 

that while some traditional threats decline, emerging challenges including climate change and 

invasive species intensify, requiring adaptive management approaches. 

4.6 Biodiversity and Ecological Equilibrium Mechanisms 

The functional relationship between biodiversity and ecological equilibrium in Jharkhand 

manifests through multiple interconnected mechanisms. Species diversity maintains ecosystem 

resilience through functional redundancy, where multiple species perform similar ecological 

roles, ensuring ecosystem function continuity even if individual species decline. For example, 

diverse pollinator assemblages guarantee crop and wildflower pollination across varying 

environmental conditions, while multiple predator species regulate herbivore populations 

preventing overgrazing. 

Trophic interactions regulated by biodiversity maintain energy flow and nutrient cycling. Top 

predators including tigers and leopards control herbivore populations, preventing vegetation 

overconsumption and maintaining plant diversity. This trophic cascade extends through 

ecosystem levels, with herbivore diversity influencing plant community composition, 

decomposer diversity affecting nutrient availability, and microbial diversity mediating 

biogeochemical transformations. The removal of keystone species can trigger ecosystem state 

changes, as documented in areas where local extinctions of large predators led to herbivore 

population explosions and subsequent vegetation degradation. 

Biodiversity enhances ecosystem productivity through complementary resource use and niche 

differentiation. Diverse plant communities utilize available resources more completely through 

varied rooting depths, seasonal growth patterns, and nutrient requirements, resulting in higher 

biomass production and carbon sequestration compared to monocultures. This productivity 

translates to greater food availability for higher trophic levels and enhanced ecosystem service 

provision benefiting human populations. 
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Genetic diversity within species provides adaptive capacity to environmental changes including 

climate change, novel pathogens, and habitat modifications. Genetically diverse populations 

harbor variation enabling evolutionary responses to selection pressures, while genetically 

uniform populations face elevated extinction risks. Jharkhand's endemic species, evolved under 

specific environmental conditions, possess unique genetic adaptations that could prove valuable 

in climate change scenarios, emphasizing the importance of genetic diversity conservation 

alongside species and ecosystem diversity. 

5. Conclusion and Recommendations 

This comprehensive study establishes biodiversity as the fundamental pillar maintaining 

ecological equilibrium in Jharkhand's diverse ecosystems. The state's remarkable biological 

diversity, encompassing 3,500 plant species, 850 animal species, and 127 endemics, provides 

critical ecosystem services valued at billions of dollars annually while supporting millions of 

people dependent on natural resources. The research demonstrates clear functional relationships 

between biodiversity and ecosystem stability, with diverse communities exhibiting greater 

resilience, productivity, and adaptive capacity compared to species-poor systems. 

Forest cover trends showing modest recovery (29.61% to 29.67% over 23 years) provide 

cautious optimism, yet the scale of recovery remains insufficient to offset historical losses and 

accommodate expanding biodiversity. Protected areas, while harboring significant biodiversity, 

cover only 4.3% of state area, far below international conservation targets, and face mounting 

pressures from habitat fragmentation, mining, human-wildlife conflict, and climate change. The 

escalating severity of these threats, particularly habitat fragmentation and climate change, 

demands urgent and comprehensive conservation responses integrating landscape-level planning 

with community participation. 

Key recommendations include: 

First, expand protected area network to 17% of state area as per Convention on Biological 

Diversity targets, prioritizing biodiversity hotspots, wildlife corridors, and areas harboring 

endemic species currently outside formal protection. Second, implement landscape-level 

conservation planning transcending protected area boundaries, establishing ecological corridors 

connecting isolated habitat patches and facilitating species movement across fragmented 

landscapes. Third, strengthen community-based conservation through joint forest management, 

benefit-sharing mechanisms, and recognition of traditional ecological knowledge contributing to 

biodiversity stewardship. 

Fourth, regulate mining activities through mandatory biodiversity impact assessments, no-go 

zones in ecologically sensitive areas, and stringent habitat restoration requirements for degraded 

mining lands. Fifth, develop climate-adaptive conservation strategies including assisted 

migration for climate-threatened species, ex-situ conservation for critically endangered species, 

and genetic diversity monitoring to maintain adaptive potential. Sixth, enhance human-wildlife 

conflict mitigation through early warning systems, compensation mechanisms, and land-use 

planning creating buffer zones between high-conflict areas and human settlements. 

Seventh, control invasive species through coordinated eradication programs, biological control 

where feasible, and prevention of new invasions through import regulations and public 

awareness. Eighth, mainstream biodiversity considerations into development planning, ensuring 

environmental assessments precede major projects and alternatives minimizing biodiversity 

impacts receive preference. Ninth, strengthen research capacity and long-term monitoring 

programs generating data for adaptive management and evidence-based policy formulation. 

The path forward requires integrated approaches recognizing biodiversity conservation as 

essential to sustainable development rather than constraint on economic growth. Jharkhand's 

biodiversity represents irreplaceable natural capital providing services supporting human well-

being, economic activities, and climate resilience. Maintaining this biodiversity and the 
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ecological equilibrium it sustains demands collaborative efforts among government agencies, 

research institutions, civil society organizations, local communities, and private sector 

stakeholders, united in commitment to environmental stewardship for present and future 

generations. 
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