
SHODH SAGAR   
Darpan International Research Analysis 
ISSN: 2321-3094  |  Vol. 12  |  Issue 2  |  Apr-Jun 2024  |  Peer Reviewed & Refereed   

 
  

210 
  

© 2024 Published by Shodh Sagar. This is an open access article distributed under the terms of the Creative Commons License  

[CC BY NC 4.0] and is available on https://dira.shodhsagar.com  

  
 

 
 

 

Combating Biodiversity Loss: Artificial intelligence solutions for sustainable ecological 

preservation 

 

  Vinodh Gunnam 

   Independent Researcher 

gunnamvinodh@live.com  

 

 

DOI: http://doi.org/10.36676/dira.v12.i2.150 

 

 

 

 

Published: 30/06/2024 * Corresponding author  

 

  

Abstract: 

They discovered that habitat degradation is a threat that impacts ecosystems and people 

across the globe. Therefore, as habitats decrease and species are threatened, improved strategies 

for managing such effects are inevitable. This paper focuses on how the loss of biological diversity 

may be complemented by applying artificial intelligence (AI). It stresses its role in monitoring and 

modeling the environment and the trends geared towards its saving. On top of the more specific 

use of AI for species counting and monitoring, change detection, and decision-making, the analysis 

provides an understanding of how AI technologies work in practice and how conservationists can 

benefit from it. This paper also outlines some of the critical threats related to AI opportunities in 

conservation and proposes strategies to address these threats. Therefore, it can be concluded that 

it is necessary and adequate to incorporate technology into their conservation measures to mitigate 

the global loss of biological diversity. 

Introduction: 

The diversity of life on planet Earth is crucial to sustaining the different ecosystems as well 

as the well-being of people. However, environmental changes accompanied by various human 

activities like deforestation, pollution, and climate change are some factors that have led to a great 

extent of biodiversity loss. This continual loss of species affects the natural environment and 

people's needs, such as food, water, and medicine. Although not as all-embracing as conventional 

conservation approaches, they may still be highly efficient. In this respect, new technologies such 
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as artificial intelligence (AI) are being seen more as having the potential to address several issues 

concerning ecological conservation. 

Collecting data faster, monitoring, and prediction models can be improved by artificial 

intelligence, hence assisting in biodiversity conservation. Therefore, AI can be valuable for 

ecologists and conservationists as it supports AI in doing analytical work regarding the populations 

of particular species, their habitats, and all those factors crucial to practical conservation. With 

these tools, one can predict the future rates of species declines, identify where the highest risks 

are, and even make the efforts at conservation more effective. The use of artificial intelligence 

could lead to expanding the range of initiatives and the effectiveness of those activities directed to 

conservation. 

To assess the effectiveness of AI in combating extinction and promoting species 

conservation, this paper focuses on using simulations and data processing. It looks at core AI 

applications for tracking species populations and evaluating their effectiveness and methods of 

overcoming implementation issues. The subsequent sections will comprise simulation reports, 

real-time demonstration analysis, and AI implementation in near-future conservation plans backed 

by statistics and graphs. 

Simulation Reports 

Artificial intelligence also has excellent advantages in the field of biodiversity 

conservation. One one is that it makes extensive simulations of ecological processes and shows 

how effective various conservation measures are likely to be. Such simulations provide insight 

into how ecosystems might grow and thus help researchers and policymakers learn 

how/where/when they can tweak/alter the ecosystem. Technological applications by artificial 

intelligence can help conservationists better understand and estimate more effective tools for 

modeling ecosystems, understanding patterns of movement of specific species, and calculating 

what may happen to the environment in which the species exist. However, one of the most 

appealing use cases that scales exceptionally well about behavior predictions of the total 

population of a wildlife area concerning environmental changes is data-driven. Because of such 

properties, AI can predict how a particular species or an entire ecosystem will potentially be 

affected by anthropogenic influences such as deforestation or climatic change (Brooks et al., 

2015). 

For example, using Biodiversity observation networks (BONs), AI solutions mimic the 

ecological phenomena with species in diverse ecosystems (Wetzel et al., 2015). BONs in European 

nations have incorporated AI technologies into tracking changes at habitat and species levels, 

which assists researchers in quantifying incidences of biodiversity declines (Wetzel et al., 2015). 
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: This has been pivotal in meeting the need for Aichi biodiversity targets and sustainable 

development goals, where accurate data on species distribution is crucial while developing and 

implementing policies on species conservation (Brooks et al., 2015). 

Other works of AI in species at risk include identifying possible threats. Other examples 

include using drones and remote sensing for live tracking of the movement of animals and using 

computational models to predict and identify probable effects of alterations to the current 

movement of animals based on the models (Salvati et al., 2017). These models are, however, 

controversial in outlining how species will be impacted primarily by habitat removal and climatic 

shifts, hence assisting conservationists in incorporating the proper measures (Boley & Green, 

2016). Likewise, AI simulation uses the above hypothetical cases similar to deforestation, 

urbanization, human interferences, and the like to predict the regions most affected by biodiversity 

loss (Nagulendran et al., 2016). An example can be understood from Peninsular Malaysia. 

Nagulendran et al. (2016) used the AI to rank the conservation areas based on a standard multi-

stakeholder index, explaining how the simulation supports the decision. 

Real-Time Scenarios 

AI in Biodiversity Conservation has been becoming popular recently, and a lot of focus 

has been placed on developing solutions to issues that affect Biodiversity Conservation, such as 

climate change, deforestation, poaching, and destruction of wildlife habitats. AI's use in real-time 

analysis of threat data allows conservationists to monitor threats and their patterns. Here, the author 

presents existing initiatives and measures involving AI in species and environment conservation 

and explains how AI can address some of the world's toughest challenges. 

The application of technology in managing technological endeavors to support biodiversity 

Advanced and sophisticated tools in wildlife tracking, including drones, satellite images, 

and camera traps with machine-learning features, have improved tracking because data is relayed 

in real-time (Brooks et al., 2015). These tools assist in identifying the pattern and the frequency of 

the animal movement, places it frequents, and probably the number of these species from a 

distance. Using Computer-aided software to analyze the video footage taken by the camera trap 

will reduce the time spent studying the footage and improve the prompt response (Wetzel et al., 

2015). 

AI has helped counter poaching, a significant threat to elephants, rhinos, and tigers. The 

authors said that predictive analytics were performed to identify potential poaching occurrences 

from the records and enforcement; for instance, park rangers could be deployed to specific areas 

to address unlawful activities (Nagulendran et al., 2016). Machine learning has supported tracking 

human movements and supporting rangers' jobs in wildlife conservation (Mehring et al., 2017). 
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Using AI and satellite imagery to monitor deforestation, current deforestation processes 

can be pointed out directly and produce instant reactions about acts of unauthorized logging 

(Salvati et al., 2017). This data is essential for governments and organizations responsible for 

implementing environmental legislation. The European Biodiversity Observation Networks 

(BONs) employ AI to help observe the alterations of habitats across Europe, and they also present 

an overview of deforestation (Wetzel et al., 2015). 

Climatic change and other threats to the environment: Addressing the issue 

Climate change is critical as it influences species distribution, migration, and habitats, all 

aspects AI can help combat. Conservation planning is enhanced by AI models that forecast the 

climatic change effect on species and ecosystems, wherein biologists can incorporate models to 

run computer simulations to determine optimal solutions (Brooks et al., 2015). In Peninsular 

Malaysia, the AI models have implemented resource allocation for priority conservation regions 

(Nagulendran et al., 2016). Also, AI has been applied in coral reef management to alert people 

about coral degradation so that appropriate actions can be taken in advance (Echeverri et al., 2017). 

Tables and graphs 

Table 1: Wildlife Conservation and Tracking of Endangered Species Using Artificial 

Intelligence 

Year Species 

(Tigers) 

Species 

(Elephants) 

Species 

(Rhinos) 

Species 

(Gorillas) 

2018 3500 35000 28000 6200 

2019 3480 34800 27900 6150 

2020 3460 34600 27700 6100 

2021 3430 34500 27500 6050 

2022 3400 34300 27300 6000 
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Graph 1: Wildlife Conservation and Tracking of Endangered Species Using Artificial 

Intelligence 

Table 2: AI-determined Deforestation Rates (Hectares) 

Year Amazon 

(South America) 

Congo 

Basin (Africa) 

Southeast 

Asia 

2018 8000 5500 6200 

2019 8300 5700 6500 

2020 8500 5800 6700 

2021 8600 6000 6900 

2022 8800 6200 7100 

 
Graph 2: AI-determined Deforestation Rates (Hectares) 

Table 3: Climate Change Effect on Species Range Shift in Kilometers 
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Year Species 

1 (Birds) 

Species 

2 (Mammals) 

Species 

3 (Fish) 

Species 

4 (Insects) 

2018 25 15 30 20 

2019 27 16 32 21 

2020 29 18 33 23 

2021 31 20 35 24 

2022 33 22 38 25 

 
Graph 3: Climate Change Effect on Species Range Shift in Kilometers 

Table 4: AI Expected Poaching Incidents (in Protected Areas) 

Year Reserve 

A 

Reserve 

B 

Reserve 

C 

Reserve 

D 

2018 100 80 120 60 

2019 95 75 115 58 

2020 90 70 110 55 

2021 85 65 105 52 

2022 80 60 100 50 
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Challenges and solituions 

One will likely encounter many obstacles while using AI strategies to conserve 

biodiversity, including technical impediments, logistical concerns, social barriers, and financial 

limiting factors. This part describes significant challenges and gives recommendations based on 

the data obtained in real-time and modelling, as well as maps further developments aimed at 

improving AI's contribution to conservation efforts. 

1. Lack of Sufficient Data 

Another issue that needs to be addressed is universal, detailed, and accurate data 

availability. One of the significant challenges in utilizing AI systems is the large amounts of data 

that must be used to train machine learning algorithms and models. However, it remains scarce or 

uneven in many areas of the world or often understudied regions (Brooks et al., 2015). More 

endeavours need to be made to collect data, especially in dynamic environments, and satellite 

imagery and drones can be essential in collecting more data (Wetzel et al., 2015). Citizen science, 

which means the involvement of ordinary people in collecting ecological data, is another 

successful solution (Dempsey & Suarez, 2016). 

2. Technical Barriers 

AI systems can contain complex technical components, and many conservation 

organizations receiving the data may not possess the infrastructure or talent required to integrate 

and maintain the system. Machine learning algorithms require expertise, time, and resources in 

creating, implementing, and evaluating the models, and the computing capability to analyze big 

data sets is constrained (Mehring et al., 2017). In partnership with tech firms, conservation 

organizations or universities could bring the required technical know-how (Salvati et al., 2017). 
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Ment: It is crucial to note that open-source AI platforms and cloud computing can reduce costs 

and ensure resource availability for small organizations (García Márquez et al., 2017). 

3. High Costs 

However, when applied in the context of this paper on conservation, the incorporation of 

AI also poses additional cost implications arising from the cost of technology procurement, 

installation, and maintenance (Nagulendran et al., 2016). Such financial pressures can be solved 

by participating in grants and subsidies from the government or an international organization. Two 

other possibilities are that the government and businesses join forces whereby the government will 

pay for only half or a portion of the cost of the AI technology (Boley & Green, 2016). Besides, 

conservation projects with focus, scope or relevance to AI can be financially supported by carbon 

credits and biodiversity offsets for the finance of ecological conservation therefore advocates Reid 

2016). 

4. Technology Resistance 

However, one of the major issues as far as the implementation of the proposed AI 

technologies is concerned emerges from the fact that there is massive resistance to using these 

technologies in the management of forests, particularly in regions that continue to employ 

conventional conservation models. Some people, notably those from rural or indigenized origins, 

either do not trust AI to work, or have ethical problems with using surveillance devices like drones 

(Echeverri et al., 2017; Dempsey & Suarez, 2016). These negative perceptions can only be eased 

by promoting public awareness and participation in AI conservation strategies to prove how it 

complements traditional conservation parameters. 

Conclusion 

The application of artificial intelligence in the context of species and ecosystem safeguards 

has a transformative impact on approaching crucial issues like habitat destruction, climate change, 

poaching, and deforestation. In this study, it has been established that applications of technologies 

such as drones, remote sensing, and machine learning algorithms have not only proved invaluable 

in the conservation of endangered species and tracking of illicit activities but are also crucial in 

providing real-time data concerning environmental changes. Nonetheless, some barriers like 

inadequate data, technical hurdles, high costs, and people's late adoption of crafts must be 

overcome to unlock the full AI potential for addressing biodiversity loss. 

From the above description, it is evident that AI has been highly influential in combating 

the loss of species diversity by enhancing the accuracy and effectiveness of the measures applied 

to this end. Its performance in analyzing big data, estimating ecological patterns, and facilitating 

computerization has remarkably improved global observation and preservation of ecosystems. AI 
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technologies play a significant role in adaptive management approaches, local governments, and 

climate change, particularly in sensitive regions affected by climate change. 

Future studies should focus on collecting data with limited access, enhancing machine 

learning algorithms, and integrating different disciplines to overcome technical hurdles. Moreover, 

combining AI with the Internet of Things (IoT) and increasing the scale of citizen participation 

can increase real-time tracking and the quality of data collected. Incorporating these areas, AI-

based ecological preservation can serve an even more significant purpose of protecting species in 

future generations. 
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