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Abstract: How to quickly obtain high-accuracy and full-coverage shallow water terrain data of coastal zones has
always been one of the difficulties of surveying and mapping. UAV-airborne LiDAR bathymetry is an effective
measurement technique for the integrated measurement of land and water terrain in coastal zones. By using the
RIEGL VQ-840-G ALB system, the UAV-airborne LiDAR bathymetric experiment was carried out in the sea area
of Qingdao, Shandong Province. Based on the obtained ALB data in Qingdao, the measurement performance of the
UAV-ALB system was quantitatively analyzed from four aspects (bottom point density, minimum detection depth,
maximum detection depth, and bathymetric accuracy). Then, the feasibility of the UAV-ALB for coastal zone
mapping was further analyzed. The experimental results show that the bottom point density of this UAV-airborne
LiDAR bathymetry reaches 603/m?*, with the minimum detection depth of only 0. 16 m and the maximum detection

depth (based on the average seasurface) of 6. 14 m. Through comparison with shipborne single beam sounding data
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and onshore RTK data, it is found that the underwater bathymetric accuracy is 17. 6 cm and the onshore elevation
accuracy is 5. 2 cm. Meeting the requirements of coastal zone mapping, the proposed technique can provide some
reference for the research and application of UAV-ALB technology in China.

Key words: UAV-airborne LiDAR bathymetry; RIEGL VQ-840-G system; minimum detection depth; maximum de-

tection depth; bathymetric accuracy; integrated surveying and mapping of coastal zones
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Fig. 1 Limitations of traditional underwater survey methods in complex shallow water area
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Fig. 2 Principle and application of airborne LiDAR bathymetry
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Fig. 4 Typical commercial UAV-airborne LiIDAR bathymetry system
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Tab. 3 Elevation errors of land corresponding points in strip overlap areas

AW KRR AT RN BRAE/em /ME/ em ¥/ em b2 /em
H, H, 22 24.2 1.6 14.6 15.3
H, H; 22 5.3 1.5 3.3 3.5
H, H, 22 13.2 1.3 3.6 4.4
H, H; 22 2.8 0.1 0.8 1.0
H; H; 22 6.9 0.1 1.1 2.0
H; H; 22 9.0 0.7 5.9 6.5
H; Hg 22 5.3 0.1 1.3 1.9
Hs H, 22 4.3 0.1 1.7 2.1
H, Ho 22 9.4 0.1 2.2 3.2
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Tab. 4 Bathymetric errors of the seabed corresponding points in strip overlap areas

AU AR X L Xt b 7] 44 a5 4K KA/ em /A em FH{E/ em bRHEZE /em
H, H, 22 8.4 0.5 4.4 5.2
H, H; 22 21.1 0.2 6.1 7.7
H; H, 22 15.4 0.1 8.9 8.7
H, H; 22 31.6 0.7 7.4 10.4
H; Hg 22 9.4 0.1 4.4 5.3
Hg H; 22 18.9 0.1 8.5 9.7
H; Hs 22 13.4 0.4 5.2 6.3
Hg H, 22 13.7 0.5 7.1 8.2
H, Hy, 22 13.1 0.1 3.9 5.5
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Fig. 9 Relative distribution between ALB point cloud and RTK points
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Tab. 5 Accuracy comparison of ALB point cloud above water and underwater
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JKF iz (5 SBES & 1) 20 38.7 2.6 14.4 17.6
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