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Tab.3 Comparison in accuracy between WNN-based particle size parameter inversion model and single-band linear inversion model
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REMOTE SENSING STUDY ON SEDIMENT GRAIN SIZE DISTRIBUTION AND ITS
MIGRATION TREND ANALYSIS IN TIDAL FLAT BASED ON PCA AND WNN MODEL

LIU Xing-Xing', ZHANG Dong>?, HAN Fei'

(1. Department of Geography, Nanjing Normal University, Nanjing 210023, China; 2. College of Marine Science and Engineering,
Nanjing Normal University, Nanjing 210023, China; 3. Jiangsu Center for Collaborative Innovation in Geographical Information
Resource Development and Application, Nanjing 210023, China)

Abstract Understanding the spatial characteristics and particles movement in the surface sediments of tidal flats is
important to recognize tidal flat water and sedimentation processes, erosion-deposition evolution, and geomorphological
evolution. Traditional analysis of particle size trend is limited in spatial range; and the current remote sensing inversion
model is simple in form and low in precision. In this paper, a trend analysis method of sediment particle size migration
based on remote sensing particle size parameters is studied. First, inversion factors are extracted from HJ-1A multispectral
remote sensing images using principal component analysis (PCA) with wavelet neural network in combination with field
data for parameter training and modeling, by which the spatial distribution of sediment particle size parameters is inverted.
Second, the remote-sensing particle-size parameter drives the trend analysis model to simulate the particle size migration
trend in the muddy tidal flat. The results of accuracy verification for muddy coast in central Jiangsu show that the mean
absolute errors of average grain size, sorting coefficient, and skewed model of 10 test runs are 0.22®, 0.15, and 0.42, and
the average percentage errors are 5.32%, 12.47%, and 14.59%, respectively; and the variation coefficient values of the
three parameters are relatively stable. Compared with the results of previous models, the inversion accuracy of average
particle size is very close, and those of the sorting coefficient and skewness have been increased greatly. The vector
similarity coefficient between inverted particle size transport trend and measured one is 0.67, vectors with length
difference of <0.4 account for 80.74%, and those with angular difference of <90° for 84.31%, indicating a high similarity.
Moreover, in different locations of the tidal flat, the migration trend of sediment particle size shows different but regular
characteristics, which is consistent with the local hydrodynamic conditions. This approach provides a fast and effective
tool for studying grain size characteristics and particle size migration trend of tidal beach sediments in a large scope.

Key words tidal flat; sediment; remote sensing; particle size parameter; particle size trend; wavelet neural
network; principal component analysis



