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Abstract:

parameter that characterizes shallow ocean and coastal

Water depth is an important topographical

environment. Photon-counting light detection and ranging

(LiDAR) can penetrate a certain depth of water and
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provide reliable date support for water depth information
extraction. Taking the islands and reefs in the South China
Sea as an example, this paper uses the only in-orbit
spaceborne photon-counting LiDAR - Ice, Cloud and land
Satellite-2/Advanced  Topographic
Altimeter System (ICESat-2/ATLAS) to carry out research

on depth extraction and accuracy evaluation in shallow

Elevation Laser

water areas of islands and reefs. Firstly, confidence
parameter is adopted to remove the coarse noise photons,
and the photons in the water surface and bottom are
separated according to their density. Secondly, interval
estimate and the modified ordering points to identify the
clustering structure (OPTICS) are utilized to filter out
noise photons in the water surface and bottom
respectively, and the modified OPTICS is changed twice
by the filter parameters. Then the water surface elevation
is obtained by using the random sample consensus
(RANSAC) Thirdly, the

information is achieved by the refraction and tide

algorithm. bathymetric
correction. Finally, the airborne bathymetric LIDAR data
of South China Sea is used to validate and evaluate the
bathymetric accuracy. Compared with the depth results
extracted from the high confidence photons and adaptive
variable ellipse filtering bathymetric method (AVEBM) ,
the proposed noise removal algorithm has a higher F
value, which is increased by 5.87% and 3.38% respectively.
indicated that the R’ of
bathymetric results obtained by ATLAS and airborne

The experimental results

LiDAR is 0.91 and root mean square error (RMSE) is
0.53m.

Key words: ICESat-2/ATLAS; photon noise removal;

laser depth sounding; interval estimate; the modified

ordering points to identify the clustering structure

(OPTICS); nearshore bathymetry
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Tab. 1 Statistical indicators of fine noise photons removal results based on the three methods
ATLO3 Py kG Je iy AVEBM K
ICESat—2/ATLAS BT BRSTIL AT
P F R P F R P F
20190222GT1L 0.970 0.982 0.976 0.932 0.999 0.965 0.972 0.999 0.986
20190222GT3L 1 0.972 0.986 0.921 0.996 0.957 0.989 0.994 0.991
20190421GT1L 0.943 0.993 0.968 0.915 0.986 0.949 0.973 0.987 0. 980
20190421GT3L 0.902 0.995 0.946 0.881 0.975 0.926 0.974 0.997 0. 985
20190524GT3L 0.962 0.994 0.976 0.946 0.997 0.971 0.992 0.993 0.992
20190721GT2L 0.999 0.955 0.977 0.897 0.987 0. 940 0.974 0.991 0.982
20190721GT3L 0.997 0.954 0.975 0.909 0.982 0. 944 0. 969 0.987 0.976
20190819GT1L 0.997 0.897 0.944 0.909 0.953 0.931 0.944 0.973 0.958
20190819GT2L 0.956 0.947 0.951 0.925 0.988 0.956 0. 944 0.993 0.968
20191024GT1R 0.787 0.987 0.876 0.852 0.990 0.916 0.946 0.987 0. 966
20191118GTIR 0.998 0.921 0.958 0.881 0.975 0.926 0.934 0. 990 0.961
20191118GT2R 0.999 0.913 0.954 0.917 0.963 0. 940 0.948 0. 990 0. 969
20200119GT1R 0.968 0.994 0.981 0.932 0.995 0.963 0.989 0.994 0.992
20200119GT3R 0.891 0.987 0.937 0.856 0.990 0.918 0. 980 0.986 0. 983
20200419GT1R 0.592 0.995 0.743 0.926 0.992 0.958 0.987 0.982 0.985
20200419GT3R 0.502 0.998 0.668 0.971 0.981 0.976 0.986 0.993 0.990
20200719GT2L 0.781 0.999 0.876 0.936 0.998 0.966 0.971 0.997 0.984
20200820GT3L 0.998 0. 966 0.982 0.954 0.988 0.971 0.990 0. 994 0.992
20210519GT2R 0.838 0.996 0.910 0.884 0.998 0.937 0.972 0.983 0.977
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Fig. 6 Accuracy assessment of the bathymetric results obtained by ATLAS and airborne LiDAR
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