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DESCRIPTION

Environmental monitoring is essential for managing natural
resources, assessing the impacts of human activities, and
the

techniques for monitoring the environment sometimes entail

mitigating effects of climate change. Conventional
time-consuming, low-resolution imagery from satellites and
ground assessments [1]. However, recent innovations integrating
Unmanned Aerial Vehicles (UAVs) with Artificial Intelligence
(AD)

revolutionized the field. UAV and Al integration is advancing

for multispectral and hyperspectral imaging have
environmental monitoring through enhanced data collection,

analysis, and application [2].

Multispectral and hyperspectral imaging

Multispectral and  hyperspectral ~imaging are advanced
techniques used in remote sensing to capture data at multiple
wavelengths across the electromagnetic spectrum [3]. These
techniques provide detailed information about the composition

and condition of the environment:

Multispectral imaging: Multispectral sensors capture data in a
few broad spectral bands. They are commonly used for
applications such as vegetation analysis, soil health assessment,
and water quality monitoring. Multispectral imaging can
distinguish between different types of vegetation, identify
stressed plants, and monitor changes in land use [4].

Hyperspectral imaging: Hyperspectral sensors capture data in
many narrow spectral bands, providing a continuous spectrum
for each pixel in the image. This high spectral resolution allows
for the identification and classification of materials and
substances with greater precision [5]. Hyperspectral imaging is
used for applications such as mineral exploration, pollutant

detection, and detailed vegetation analysis.

Applications of UAV and Al integration in
environmental monitoring
The integration of UAVs and Al for multispectral and

hyperspectral has applications  in
environmental monitoring:

imaging numerous

Agriculture: Precision agriculture benefits greatly from UAV and
Al integration. Multispectral and hyperspectral imaging can
assess crop health, identify nutrient deficiencies, detect pests and
diseases, and optimize irrigation and fertilization. Artificial
Intelligence (Al) systems analyze the data to give farmers useful
insights that can increase agricultural yields while using less
resources [6].

Forestry: UAVs equipped with advanced imaging sensors
monitor forest health, track deforestation, and assess biomass.
Al models can detect tree species, estimate tree heights, and
identify areas affected by pests, diseases, or illegal logging. This
information supports
conservation efforts [7].

sustainable forest management and

Water resource management: Monitoring water quality and
quantity is critical for managing freshwater resources. UAVs with
multispectral and hyperspectral sensors can detect pollutants,
measure water temperature, and assess the health of aquatic
vegetation. Al algorithms analyze the data to identify sources of
pollution, track changes in water quality, and support water
management decisions [8].

Urban planning: Urban benefit from detailed
environmental monitoring to manage green spaces, track urban

areas

sprawl, and assess the impact of development on natural
resources. UAVs provide high-resolution imagery, while Al
models classify land cover and analyze changes over time. This
supports urban planning and

information sustainable

development.

Disaster management: UAVs play an important role in disaster
management by providing real-time data during natural disasters
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such as floods, wildfires, and hurricanes. Multispectral and
hyperspectral imaging can assess damage, monitor affected areas,
and support search and rescue operations. AI models process the
data to generate maps, identify priority areas, and assist in
recovery planning [9].

Coastal and marine monitoring: Coastal and marine
environments are highly dynamic and require continuous
monitoring. UAVs with advanced imaging sensors can map
shorelines, monitor erosion, and assess the health of marine

ecosystems.

These technologies provide high-resolution, detailed, and timely
data that better and
management. Despite challenges related to data management,
algorithm development, and regulatory issues, the future
prospects of UAV and Al integration [10]. Continued
advancements in UAV technology, Al algorithms, and sensor
capabilities will further enhance the ability to monitor and
manage the environment, promoting sustainable development

support decision-making resource

and conservation efforts.
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