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Water depth retrieval models with remote sensing sediment parameter
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(2: China Meteorological Administration, National Climate Center, Beijing 100081, P.R.China)

Abstract: In order to solve the problem of suspended sediment influencing water depth measurements by remote sensing technology,
the remote sensing sediment parameter was constructed by experimental methods and introduced into the research of water depth
retrieval methods to weaken the effect of suspended sediment to remote sensing bathymetry. The study area is the South Channel
to the South Passage in the Yangtze River Estuary. Results showed that: 1) the exponential models can estimate the water depth
of less than 2m well, and the logarithm models can retrieve water depths from 2m to 7m accurately and the quadratic regression
models can calculate the water depths from 7m to 14m better in the single factor nonlinear inversion models of water depth; 2) the
multiple factor water depth inversion model of BP artificial neural network (BPANN) integrate water depth information of
multiple wavelengths, and it performs the stronger capability to retrieve the water depths than single factor nonlinear models;
3)remote sensing sediment parameter constructed by experimental methods integrate suspended sediment information of multiple
wavelengths, and weakens the effect of chlorophyll and environmental factors, and it can characterize the variations of suspended
sediment concentration (SSC) better; 4) the sediment parameter water depth retrieval model of BP artificial neural network
(SPBPANN) weakens the influence of SSC to remote sensing bathymetry, it performs the strongest capability than single factor
nonlinear models and BPANN model.
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Fig.1 Sketch of the study area
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Tab.1 Correlation coefficients between the bands, band combinations and water depth values

H¥ TM4 TM1-TM4 TM2-TM4 TM3-TM4
MME -0.84 -0.82 -0.82 -0.83
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Tab.2 Comparison of mean relative errors of different water depths retrieved by single factor nonlinear models
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Tab.3 Mean relative errors of different water depths retrieved by BPANN model and SPBPANN model
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KR (m) THRREdE 2 AR | G 2 YRR Kl
0-2 0.2987 0.3149 0.2406 0.2471
2-7 0.2352 0.2392 0.1969 0.1907
7-14 0.0923 0.0958 0.0805 0.0836
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Fig.2 Comparison of SSC logarithms and sediment parameter
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Tab.4 Correlation comparison between the radios of each band, band combinations and InS),

and measured water depth values
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