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Application of Micro-UAYV Remote Sensing in Emergency Mountain
Hazards Monitoring of Alpine Valley Region
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Abstract: Frequent mountainous natural disasters in alpine mountainous and ravine regions can easily
block rivers to form dammed lakes. These disasters threaten the safety of downstream towns and infra-
structures. The use of the professional unmanned aerial vehicle (UAV ) remote-sensing systems is lim-
ited in such regions because of a lack of suitable landing sites, inaccuracies in route planning, and the
complicated nature of operational processes. To tackle these challenges in obtaining observational data
aflter landslides in alpine areas, a light and small UAV is proposed for disaster monitoring applications.
The performance of the micro-UAV was explored in a flight recording data from the No. 2 landslide of
the 102 landslide group and debris flow in Guxiang valley in southeast Tibet. The feasibility and accu-

racy of this method were evaluated by a comparison between the micro-UAV measurments and the
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modeling results from the three-dimensional laser point cloud. The results show that the three-dimen-

sional model based on the micro-UAV data is accurate to the level of decimeters. The proposed meth-

od is more accurate in the plane direction than in elevation, and the maximum measurement error is

less than 9.7% . These results show that as a method to quickly obtain data of a disaster, the proposed

UAV method can be applied to the field of monitoring alpine emergencies.

Keywords: micro-UAV ; landslide; debris flow; emergency monitoring; three-dimensions model
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Fig.2 Aerial image of the No. 2 landslide of 102 landslide
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Fig.3 Aerial image of the debris flow fan in Guxiang valley
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Fig.4 Point cloud of three-dimensional laser scanning
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Table 3 Comparison of point cloud data of the No.2 landslide of 102 landslide group

FE I 0141 V- T8I 77 i) e FE 7 0]
UAV/m TLS/m ZEfH/m  ®ER/UN UAV/m TLS/m FfH/m  RER/Y
1# 5.220 5.509 0.289 5.25 1.160 1.267 0.107 8.45
2% 6.650 7.034 0.384 5.46 2.842 2.617 0.225 8.60
34 6.760 6.886 0.126 1.83 3.631 3.801 0.170 4.47
44 8.390 8.280 0.110 1.33 4.408 4.696 0.288 6.13
54 9.570 9.791 0.221 2.26 5.103 5.194 0.091 1.75
64 9.660 9.808 0.148 1.51 7.150 7.280 0.130 1.79
T# 10.730 11.322 0.592 5.23 10.632 10.906 0.274 2.51
8+ 13.700 14.289 0.589 4.12 12.595 12.941 0.346 2.67
9% 14.800 15.201 0.401 2.64 13.183 13.680 0.497 3.63
10% 18.720 19.536 0.816 4.18 14.518 14.022 0.496 3.54
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Table 4 Comparison of point cloud data of debris flow in Guxiang valley
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84 77.670 76.864 0.806 1.05 6.718 6.214 0.504 8.11
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10# 109.920 108.880 1.040 0.96 7.443 6.789 0.654 9.63
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