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Abstract

Wildlife forensics is crucial for
investigating and prosecuting wildlife-
related crimes, which threaten global
biodiversity. Technological advancements,
particularly in artificial intelligence (Al),
offer innovative solutions to challenges in
this field. This review examines Al's
transformative role in wildlife forensics,
including species identification, illegal
trafficking detection, and monitoring
protected areas. By integrating Al into
forensic  methodologies,  conservation
efforts become more precise, scalable, and
timely. The article also discusses future
developments and ethical considerations
surrounding the use of Al in wildlife
conservation.

Keywords: Artificial Intelligence, Wildlife
Forensics, Species Identification, Poaching.

Introduction

Wildlife crime, including poaching
and illegal trade, poses a significant threat
to biodiversity and ecosystems. An
estimated 1,000 species are trafficked each
year, resulting in a loss of billions of dollars
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and severe ecological impacts (Wyatt et al.,
2022). Traditional forensic methods have
been essential in combating these crimes
but are often limited by manual analysis
and the need for expert knowledge. Al has
emerged as a transformative technology in
wildlife forensics, enhancing efficiency and
accuracy in species identification, evidence
classification, and trafficking detection.
With capabilities to process vast datasets
and operate in real-time, Al enables
dynamic monitoring and rapid response to
emerging threats. Recent studies have
demonstrated that Al can significantly
improve the identification of species from
DNA samples and images, offering greater
reliability than conventional techniques
(Gomez et al., 2021). This article explores
Al applications in wildlife forensics and
highlights challenges, ethical
considerations, and future directions for its
use in conservation efforts.

Al Applications in Wildlife Forensics

a. Species Identification: Al's role in
species identification is one of the most
direct applications in wildlife forensics.
Machine learning algorithms, particularly
those utilizing convolutional  neural
networks (CNNs), can classify images of
animal parts such as ivory, bones, or skins.
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These algorithms learn from large datasets
to improve identification accuracy, even
when dealing with fragmented or degraded
samples (Qin et al., 2021). This is
particularly —useful in cases where
traditional visual inspection would be
challenging.

b. DNA Profiling and Genetic Forensics:
Al algorithms are enhancing the analysis of
genetic data in wildlife forensics. By
automating the interpretation of DNA
barcodes, Al can quickly determine the
species, subspecies, or individual identity
from genetic material. This capability is
crucial for cases of illegal trade, where
genetic forensics can be used to trace the
origin of confiscated materials (Dogan et
al., 2019). Al-based models also offer
potential in identifying genetic markers
linked to specific poaching hotspots, aiding
in geographic profiling.

c. Monitoring and Detection of Poaching
Activities: Al systems integrated with
drones, acoustic sensors, and camera traps
are revolutionizing how authorities monitor
wildlife in protected areas. Al-powered
drones equipped with real-time object
detection can identify poachers or
suspicious activity (Gupta et al., 2020).
Furthermore, Al-based acoustic monitoring
systems can detect gunshots, chainsaws, or
vehicle noises, alerting authorities to illegal
activities in near real-time (Wrege et al.,
2017). These systems are instrumental in
preventing poaching before it occurs.

d. Combating Illegal Wildlife Trafficking:
Machine learning techniques are proving
useful in analyzing patterns in wildlife
trafficking. Al systems can mine data from
various sources, such as seizure records,
trafficking routes, and social media
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platforms, to identify trends and predict
future trafficking activities. By detecting
and predicting illegal trading patterns,
enforcement  agencies can  allocate
resources more efficiently (Kumar et al.,
2022).

e. Automated Image Analysis for Forensic
Evidence: Al is helping analyze vast
quantities of images collected from forensic
investigations.  For instance, image
recognition tools powered by Al can
identify species from photos of animal
products  seized during trafficking
operations. These systems are faster and
more accurate than human experts,
significantly speeding up investigations
(Gomez et al.,, 2021). They also aid in
distinguishing between legal and illegal
wildlife trade by comparing images to a
forensic database of known species.

The Future of Al in Wildlife Forensics

The continued development of Al
tools promises even more significant
advances in wildlife forensics. In the future,
we may see Al systems capable of not only
identifying species but also detecting
disease outbreaks in wildlife populations
through forensic analysis. Additionally, the
integration of Al with blockchain
technology may offer new ways to track the
origin of wildlife products, providing
transparency in the legal trade and reducing
illegal activities (Singh et al., 2023).

Challenges and Ethical Considerations

Despite its potential, Al in wildlife
forensics comes with challenges. The
accuracy of Al models depends on the
quality and quantity of data available, and
there are concerns about the misuse of Al-
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powered surveillance tools, which may
infringe  on the privacy of local
communities. Furthermore, the use of Al
must be  balanced with  ethical
considerations regarding wildlife
conservation and the equitable distribution
of these technologies (Smith et al., 2022).

Conclusion

Al is transforming wildlife forensics
by offering new, efficient ways to identify
species, detect illegal activities, and
monitor  wildlife  populations. By
automating many forensic processes, Al is
enabling faster responses to wildlife crimes
and providing authorities with the tools to
protect  endangered  species  more
effectively. Continued advancements in Al
technology and data integration will further
improve the capabilities of wildlife
forensics in the years to come.
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