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Fig.1 Inversion results of different theoretical analytical models
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Fig.2 Comparison between retrieval results from Stumpf log-linear model and linear model around Kure Atoll"*
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Fig.3 Bathymetry map derived from IKONOS image/**’
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Fig.4 Comparison between bathymetry measurement and retrieval with refraction correction
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Fig.8 Comparison of bathymetry contour maps derived from in-situ measurement and remote sensing inversion'*"’
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Progress in Shallow Water Depth Mapping From Optical
Remote Sensing

MA Yi'"?*, ZHANG Jie', ZHANG Jing-yu', ZHANG Zhen?, WANG Jin-jin’
(1. The First Institute of Oceanography, SOA, Qingdao 266061, China;
2. College of Geomrtics s Shandong University of Science and Technology s
Qingdao 266590, China)

Abstract: This paper reviewed the research results during the past four decades on water depth retrieval by
optical remote sensing, and summarized the progresses in the optical remote sensing with passive, active
and fusion images. Both the advantages and disadvantages of the various existing methods were analyzed.
The accuracy of the active optical remote sensing is found to be highest, with the uncertainty of less than
10cm in the water depth range of 0~15 m, followed by the fusion-based method, whose accuracy is 10%
higher than those from single-phase or single-source images. The accuracy of hyperspectral depth retrieval
is generally 15% higher than that of the multi-spectral ones. Although the passive optical remote sensing
has relatively lower accuracy, it still becomes the main bathymetry retrieval method due to its abundance,
low price, wide coverage, and timeliness of the available satellite images. With the advantages of mobility
and high accuracy, active optical remote sensing is gradually becoming the hotspot of research and applica-
tion, although the weaknesses of the high cost, limited coverage of aircraft and air traffic control also ex-
ists. Fusion-based bathymetry method can fully utilize existing satellite image resources and effectively ex-
plore the multi-source/temporal information to improve the accuracy. However, since the multi-source re-
mote sensing images usually have different spatial resolutions, the fusion results are confronted with the
issues of spatial scale mismatch. Besides, factors such as the substrate and underwater terrain variability
may also influence water depth retrieval accuracy in the multi-temporal fusion detection.

Key words: shallow water depth; passive optical remote sensing; active optical remote sensing; remote
sensing fusion detection of water depth
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