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Abstract: Unmanned Aerial Vehicles (UAVs), added a new dimension in the sphere of
plant species detection by analyzing high-resolution aerial imagery, enabling rapid and
accurate monitoring in terms of biodiversity conservation. The study aims to use UAV-
based methodologies for precise species identification, addressing spatial challenges and
uncovering new geospatial insights for ecological mapping and biodiversity monitoring.
An area of 2.1 hectares in Pathalia Union, Savar, Dhaka, circumscribed by three-sided
water bodies, is examined to augment the granularity of ecological discernment. UAV
data were collected and processed to detect individual plant species by using Pix4D,
Agisoft 2.1.3, ArcGIS 10.5, and ArcGIS Pro 3.1.5 to create Digital Surface Model
(DSM), Digital Terrain Model (DTM) to identify Canopy Height Model (CHM) in
differently elevated topographic zones. Analyzing the vegetation indices and heights, the
study revealed significant spectral variations across 25 plant species, with elevation
ranging from 2.59 to 13.64 meters. Shrubs exhibited the highest GLI (0.27) and NGRDI
(0.37), indicating superior light reflectance and photosynthetic capacity, while cultivated
land showed the lowest GLI (0.21), suggesting sparse vegetation, and date palm had the
lowest NGRDI value (0.14), reflecting lower photosynthetic efficiency. Challenges such
as canopy cover, vine growth, algae, and shadows affected the accuracy of spectral
indices. Recommendation includes enhancing UAV data interpretation techniques and
developing policies for monitoring individual species and conserving biodiversity in such
ecologically sensitive areas.

Keywords: UAV, DSM, DTM, CHM, GLI, NGRDI, Species Detection, Biodiversity
Conservation, Bangladesh.

8¢



