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ABSTRACT This study conducted a landslide susceptibility analysis at Shenmu area in Taiwan by using terrain

models constructed using unmanned aerial vehicles (UAVs). High-resolution orthomosaics and digital surface models

(DSMs) were both obtained from several UAV practical surveys by using red—green—blue (RGB) and near-infrared

(NIR) cameras, respectively. GPS control points were used for evaluating the DSMs. The algorithm for landslide sus-

ceptibility prediction is based on logistic regression, in which elevation, terrain slope, terrain aspect, terrain relief,

terrain roughness, and curvature, were the primary factors. The results are as follows: (1) the vertical accuracies of

RGB- and NIR-derived DSMs are 0.953 and 2.236 m, respectively; (2) terrain slopes and aspects are the most influen-

tial factors in landslide susceptibility prediction; (3) the DSM derived from RGB images are more appropriate for

landslide susceptibility prediction than that from NIR.
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Fig.1 The flowchart of this study
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Fig.3 Left: the terrain of Taiwan. The black star points out the location of Shenmu area. Right: a zoomed-in view of

Shenmu area from the google earth
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Fig.4 (a) The UAV flight lines. The red dots mean the locations of the aerial photos. The crossed blue and circle yellow
dots represent the ground control and check points, respectively. (b) The Avian-P UAV. (c) The artificial target
installation on the ground control point. (d) The GPS field surveys (Trimble 4000 GPS receiver) on the ground

control and check points
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Fig.5 (a) The UAV ortho-mosaic image in Shenmu area. The black rectangle represents the study area, (b) RGB ortho-

mosaic image, and (c) NIR ortho-mosaic image in study area
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Table 1 Statistics regarding the differences (m) between

the GPS-observed and UAV-modeled heights at
GPS control and check points
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A 2.606 0.409 1.783 0.953
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A 7.013 1.761 4322 2.236
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Fig.6

The differences (m) between the heights from the GPS-observed and (a) from the UAV-based RGB imaging, and

(b) from the UAV-based NIR imaging at GPS control and check points
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Table 2 Five cases for considering different factors
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Fig.7 (a) the heights from the UAV-based RGB imaging. (b) The differences between the heights from the UAV-based
RGB and NIR imaging, respectively. (c) The terrain slopes, (d) the slope aspects, (e) the terrain reliefs, (f) the

terrain roughness, and (g) the surface curvatures derived from UAV-based RGB imaging
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The landslide susceptibilities of case 1(a), case 2(b), case 3(c), case 4(d), and case 5(e). The areas within the
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Fig.10 The differences between the landslide susceptibilities from the UAV-based RGB and NIR imaging in cases 1(a),

2(b), 3(c), 4(d), 5(e)
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