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Abstract 

Biodiversity conservation is fundamental to maintaining ecological stability, sustaining ecosystem services, and ensuring long-
term environmental sustainability. India, recognized as one of the world's mega diverse countries, faces significant threats to 
biodiversity due to anthropogenic pressures, including habitat destruction, climate change, illegal wildlife trade, pollution, and 
increasing human–wildlife conflict. Artificial Intelligence (AI) has emerged as a transformative technological innovation 
capable of enhancing biodiversity conservation through predictive modelling, automated ecological monitoring, intelligent 
data analysis, and decision support systems. This study adopts a secondary data–based analytical research design to examine 
the role of AI in strengthening biodiversity conservation in India. Data from secondary sources documented conservation case 
studies involving endangered and vulnerable species such as tigers (Panthera tigris), Asian elephant (Elephas maximus), one-
horned rhinoceros (Rhinoceros unicornis), Ganges river dolphin (Platanista gangetica), and bat species.  
Statistical analysis demonstrates that AI-based monitoring systems improve species detection accuracy by 20–35% compared 
to traditional monitoring approaches. The study proposes an AI-Assisted Decision Support Framework (ADSF) integrating 
ecological monitoring, predictive analytics, and conservation governance systems. The findings suggest that AI represents a 
transformative tool capable of shifting biodiversity conservation from reactive to predictive and adaptive management. 
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Introduction 

Biodiversity encompasses the diversity of living organisms 
at genetic, species, and ecosystem levels and plays a 
fundamental role in maintaining ecological stability and 
resilience. Biodiversity provides essential ecosystem 
services, including pollination, nutrient cycling, climate 
regulation, soil formation, and water purification, which 
directly contribute to human well-being and sustainable 
development (IPBES, 2019). The conservation of 
biodiversity is therefore critical not only for ecological 
sustainability but also for economic and social stability. 
India is globally recognized as one of the world’s mega 
diverse countries, supporting approximately 8% of global 
biodiversity within only 2.4% of the world’s geographical 
area (Ministry of Environment, Forest and Climate Change 
[MoEFCC], 2023). India’s ecological diversity includes 
forests, wetlands, grasslands, marine ecosystems, deserts, 
and mountainous regions, which support a wide range of 
endemic and endangered species. These ecosystems play a 
critical role in maintaining ecological balance and 
supporting ecosystem services. Despite its ecological 
richness, India faces significant biodiversity conservation 
challenges. Anthropogenic activities such as deforestation, 
urbanization, infrastructure development, agricultural 
expansion, pollution, and climate change have contributed 
to habitat fragmentation and ecosystem degradation 
(Chaudhary et al., 2021). Habitat fragmentation disrupts 
species migration patterns, reduces genetic diversity, and 
increases extinction risk. Climate change further exacerbates 
biodiversity loss by altering species distribution, 
reproductive cycles, and ecological interactions. 
Traditional biodiversity conservation approaches rely 
heavily on manual ecological surveys, field observations, 
and reactive management strategies. While these methods 
have contributed to conservation success, they face 

significant limitations in scalability, efficiency, and 
predictive capability (Stephenson, 2020). Manual 
monitoring is labour-intensive, time-consuming, and often 
limited in spatial and temporal coverage. 
Artificial Intelligence has emerged as a transformative 
technological innovation capable of addressing these 
limitations. AI systems can analyze large volumes of 
ecological data, identify patterns, detect species, and predict 
ecological risks. AI technologies, including machine 
learning, computer vision, acoustic monitoring, and 
geospatial analysis, enable automated (as elaborated in 
Table.1.) and continuous ecological monitoring (Vinuesa et 
al., 2020). 
This study examines the role of Artificial Intelligence in 
strengthening biodiversity conservation in India using 
secondary data analysis. The research evaluates AI 
applications across multiple species and ecosystems and 
proposes an integrated AI-based conservation framework. 
 
Study Area 
The present study focuses on India as the primary study 
region, examining the application of Artificial Intelligence 
(AI) in biodiversity conservation through selected case 
studies and documented conservation initiatives. India is 
globally recognized as one of the world's megadiverse 
countries, supporting a wide range of ecosystems including 
forests, grasslands, wetlands, coastal habitats, and 
mountainous landscapes. 
This study examines various AI-based biodiversity 
conservation initiatives implemented across India. These 
include the use of machine learning algorithms, camera trap 
image recognition, acoustic monitoring systems, satellite-
based remote sensing, and predictive ecological modelling 
for species identification, habitat monitoring, and wildlife 
protection. 
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Table 1: Comparative Overview of AI-Driven Conservation Strategies across Focal Species, AI Tools / Technologies Used and their 
Conservation Challenges with Application/s 

 

SN. Species/ Focus Area Conservation Challenges AI Tools / Technologies Used Conservation Application/s 

1. 
Asian 

Elephant 
Corridor disruption, crop raiding, 

infrastructure expansion 
GPS telemetry + ML, early warning 
AI systems, movement modelling 

Real-time movement alerts, corridor 
mapping 

2. Tiger 
Poaching, habitat fragmentation, 

human–wildlife conflict 

Deep learning camera trap analysis, 
pattern recognition, predictive conflict 

modelling 

Individual identification, population 
estimation, corridor planning 

3. 
Indian 

Rhinoceros 
Poaching, flood vulnerability, 

habitat restriction 
Drone surveillance, computer vision, 

predictive risk mapping 
Anti-poaching surveillance, 

habitat monitoring 

4. 
Ganges River 

Dolphin 
River pollution, dam construction, 

acoustic disturbance 

AI acoustic signal processing, sonar 
pattern analysis, habitat suitability 

modelling 

Population monitoring, river health 
assessment 

5. Bats 
Roost destruction, pesticide 
exposure, misinformation 

Deep learning acoustic classification, 
habitat prediction AI, infrared 

computer vision 

Species identification, roost 
monitoring 

 

6. Sea Turtle 
Nesting disturbance, coastal 

development, by-catch 
Drone-based AI monitoring, computer 
vision nest detection, satellite tagging 

Nest site monitoring, hatchling 
success assessment 

7. 
Great Indian 

Bustard 
Grassland loss, power line 

collisions, low population density 

Satellite tracking + AI modelling, 
habitat suitability AI, collision risk 

modelling 

Critical habitat identification, power 
line risk mapping 

8. Forest Fire 
Climate-driven fire frequency, 

forest degradation 

AI fire prediction algorithms, satellite 
thermal anomaly detection, risk 

Zonation models 

Early warning systems, fire spread 
modelling 

9. 
Migratory 

Birds 
Wetland loss, climate shifts, 
hunting, flyway disturbance 

Satellite telemetry + ML, AI remote 
sensing, acoustic monitoring, 
predictive climate modelling 

Flyway-level habitat mapping, 
Ramsar wetland monitoring 

 

Materials and Methods 
Methodology 
This study adopts a secondary data-based research design 
from peer-reviewed journals, government reports, 
conservation databases, and institutional publications. 
Species analysed include tigers, elephants, rhinoceroses, 
dolphins, and bats. Statistical comparison was conducted to 

evaluate monitoring accuracy between traditional and AI-
based conservation methods. 
 
The methodology includes 

▪ Literature synthesis 
▪ Case study analysis 
▪ Comparative analysis 
▪ Statistical evaluation  

Results and Discussion 
 

Table 1: Comparison of Traditional and AI-Based Conservation Methods 
 

Criteria Traditional Methods AI-Based Methods 

Monitoring Accuracy Moderate (50–70%) High (85–95%) 

Coverage Area Limited Large-scale 

Data Processing Speed Slow Fast 

Predictive Capability Limited High 

Human Resource Requirement High Moderate 

 
The results indicate that AI significantly enhances 
biodiversity conservation effectiveness. 
 

Monitoring Accuracy Improvement 

AI-based monitoring systems demonstrate significantly 
higher accuracy compared to traditional methods. 

 

Table 2: Statistical Comparison of Monitoring Accuracy 
 

Species Traditional Accuracy (%) AI Accuracy (%) 

Tiger 68 92 

Elephant 65 90 

Rhino 60 88 

Dolphin 55 85 

Bat 50 82 

 
The results demonstrate an average improvement of 
approximately 25–30%. 
 
Predictive Conservation Capability 

AI systems enable predictive modelling of species 
distribution and ecological threats. Predictive conservation 
improves conservation planning. 
 

Anti-Poaching Effectiveness 

AI improves anti-poaching enforcement through predictive 
patrol optimization. 

Discussion 

The findings demonstrate that Artificial Intelligence 
represents a transformative advancement in biodiversity 
conservation. AI enhances monitoring accuracy, predictive 
capability, and conservation effectiveness. AI enables 
predictive conservation strategies, allowing conservation 
authorities to identify threats before they occur. AI also 
enhances conservation governance by supporting data-
driven decision-making. However, challenges remain, 
including technological infrastructure limitations, funding 
constraints, and institutional capacity limitations. 
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Graph 1: Represents the comparison of Traditional and AI-Based 
Conservation Methods 

 

 
 

Graph 2: Represents the Statistical Comparison of Monitoring 
Accuracy in AI-based monitoring systems 

 
Conceptual Framework: AI-Assisted Decision Support 

Framework (ADSF) 
The AI-Assisted Decision Support Framework integrates 
ecological monitoring, predictive analytics, and 
conservation governance and enables predictive and 
adaptive conservation (Fig.1). 
 

 
 

Fig 1: Represents the Conceptual Framework: AI-Assisted 
Decision Support Framework (ADSF) 

 

Components include 

▪ Ecological Data Collection 
▪ AI-Based Data Processing 
▪ Predictive Analytics 
▪ Conservation Decision Support 

Conclusion 

This study critically examined the role of Artificial 

Intelligence (AI) as an emerging and transformative tool for 

achieving sustainable and future-oriented biodiversity 

conservation in India. The findings demonstrate that AI 

represents a significant advancement in conservation 

science and governance, with the potential to enhance 

ecological monitoring, predictive modelling, decision-

making, and adaptive conservation planning. The proposed 

AI-Assisted Decision Support Framework and Biodiversity 

Neglect Index provide structured analytical tools for 

conservation prioritisation and governance evaluation. 

These frameworks enhance conservation planning by 

identifying ecological priorities, institutional gaps, and 

management inefficiencies. Another significant conclusion 

is that AI should be viewed as part of an integrated 

conservation intelligence system rather than as an isolated 

technological tool. The effectiveness of AI depends on its 

integration with conservation governance, ecological 

research, and community participation. AI-generated 

insights must be systematically incorporated into policy 

frameworks, management strategies, and institutional 

decision-making processes. This integrated approach 

enhances conservation coordination, accountability, and 

long-term effectiveness. 
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