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Drone-Based Accuracy Assessment and Hydrological Analysis of
SRTM30m and AW3D30m Digital Elevation Models.

Abstract

Digital Elevation Models (DEMs) provided by various satellites worldwide
are essential for most projects. These models vary in terms of vertical
accuracy and the precision of the morphometric analyses they produce,
with their accuracy influenced by factors such as topographic features, land
cover, and other elements.

This research aims to utilize high-resolution DEMSs, generated through
photogrammetric surveys using unmanned aerial vehicles (UAVS), to
evaluate the vertical accuracy of two global DEMs: SRTM30m and
AW3D30m. Additionally, it seeks to assess the hydrological accuracy of
these models, along with the UAV-derived DEM, by comparing the
locations and density of streams derived from them against those digitized
from a topographic map.

The comparison results indicated that the elevations derived from the
AW3D30m model had the lowest Root Mean Square Error (RMSE) of 2.14
meters, while the SRTM30m model showed a lower RMSE of 3.03 meters
in areas of maximum elevation. It is also found that the highest elevation
errors were in areas with slopes exceeding 20%. The spatial concordance
coefficient of the streams derived from the UAV-based DEM, when
compared to the digitized streams from the topographic map, was the
highest, with a coefficient of 0.20. This was followed by streams from the
SRTM30m model, with a spatial concordance coefficient of 0.16.
Moreover, the streams extracted from the drone survey demonstrated the
highest density accuracy, with a relative error of 2%, followed by those
from the SRTM30m model, which had a relative error of 4%.

Keywords: Digital Elevation Model (DEM), SRTM 30m, AW3D 30m,
Vertical accuracy, Streams, Drones.
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