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Characteristics of Landsat ETM+ Image for Gomso Bay Tidal Flat Sediments

Joo-Hyung Ryu, Jong-Kook Choi, Young-Ho Na, and Joong-Sun Won
Department of Earth System Sciences, Yonsei University

Abstract : A field survey and Landsat ETM+ image acquisition carried out simultaneously. Using
these data, we attempted to establish relationships between tidal flat environmental factors and reflectance
observed by ETM+, and to set up a new critical grain size useful for optical remote sensing. Although the
grain size of 4 ¢ has been conventionally used as a critical size by sedimentologists, the correlation with
optical reflectance was very low. Instead, the grain size of 2 ¢ showed a relatively high correlation
coefficient, 0.699, with ETM+ band 4, except near tidal channels in upper tidal flat. We concluded that the
grain size of 2 ¢ would be better to use for a critical grain size in Gomso Bay. The grain size also
correlated well with moisture content having a correlation coefficient of -0.811 when the 2 ¢ criterion was
used. The results of factor analysis showed moisture content was more important parameter than
topographic relief, and they were different from German tidal flats in which topographic relief was the
prior factor. This can be explained by finer grain composition of the Gomso bay tidal flat. In short,
moisture content and topography as well as grain size should be considered in tidal flat remote sensing.
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Fig. 1. Schematic diagram showing relation between
satellite data and tidal flat environments.
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Fig. 2. (a) Location map and the Landsat ETM+ band 4 image of Gomso Bay showing typical tidal-flat features. Line K-H represents
leveling points with an interval of 100 m. (b) Surface sediment distribution map(Chang, 1995). (c) Colordraped DEM.
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Table 1. Grain-size scale for sediments, showing Wentworth size classes, equivalent phi(g) units, and sieve
numbers of U.S. sieves corresponding to various millimeter and ¢ sizes.

U.S. standard mesh sieve Grain size(mm) Phi(¢) units Wentworthsize class
Gravel 10 20 -1.0 Granule
18 1.0 0.0 Very coarse sand
35 0.5 1.0 Coarse sand
Sand 60 0.25 2.0 Medium sand

120 0.125 30 Fine sand
230 0.0625 4.0 Very fine sand

Silt 0.0039 8.0 Coarse silt

Mud
Clay 0.00006 14.0 Clay
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Kilometer

Fig. 3. Sampling points for grain size, moisture content,
and field spectrometer measurements.
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— : 5
Satellite Data Mean SD. Stausn;iewness Kurtosis >4¢(%():md:u30; (C(;:)eﬁ(le(%)
1 0.13 0.09 0.01 0.05 -0.49 -038 -0.10
2 0 0 0.01 0.08 -0.17 0.00 030
Landsat 3 0 0 0 0.06 -0.17 0.02 035
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7 0.12 0.06 0.06 0 -041 -033 -0.16
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Table 5. Factor loadings of Landsat-7 ETM+ acquired on September 7, 2001, over Gomso Bay.

Factor Loading PCI1 PC2 PC3 PC4 PC5 PC6 PC7
Band I 0.586 0613 0.390 0.168 0.012 0436 -0.011
Band 2 0.684 0.621 0.089 -0.019 0.019 -0.819 -0.017
Band 3 0.986 0.838 -0.16 -0.163 -0.048 0.191 0.021
Band 4 0.776 0.351 -0.353 0.017 0.063 0.268 -0.011
Band 5 3.762 -0.258 ~0.113 0.235 -0.022 -0.106 0.003
Band 6 -0.078 -0.028 -0.062 -0.033 -0.023 0.099 -0.101
Band7 | 2754 -0.337 0.202 -0.296 0.021 0.113 -0.004
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Table 6. Grain size and moisture content with respect to observation time at spectrometer measuring points.
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Fig. 5. (a) Optical reflectance of field spectrometer in sand and mud flat according to exposure time.
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(b) Differences of reflectance according to time and grain size.
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