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Abstract: The objective of this paper is to extract and analyze the sediment environment change information in the
Sachencheon, Gangneung, Korea that was seriously damaged as a result of typhoon Rusa aftermath early in September,
2002 using multi-temporal remote sensing data. For the extraction of change information, an unsupervised approach based
on the automatic determination of thresholding values was applied. As the change detection results, turbidity changes right
after typhoon Rusa, the decrease of wetlands, the increase of dry sand and channel width and changes of relative level in
the stream due to seasonal variation were observed. Sedimentation in the cultivated areas and restoration works also
affected the change near the Sacheoncheon. In addition to the change detection analysis, several environmental thematic
maps including microtopographic map, distributions of estimated amount of flood deposits and flood hazard landform
classification map were generated by using remote sensing and field survey data. In conclusion, multi-temporal remote
sensing data can be effectively used for natural hazard analysis and damage information extraction and specific data
processing techniques for high-resolution remote sensing data should also be developed.
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Fig. 1. (a) Location map of the study area, (b) field photos of damaged areas.
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Fig. 2. Multi-temporal/sensor remote sensing data used for change detection analysis.
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Fig. 3. Multi-temporal remote sensing images in the com-
mon area, (a) IKONOS panchromatic imagery (2001.10.14),
(b) KOMPSAT-1 EOC imagery (2002. 9. 8), (c) QuickBird
panchromatic imagery (2003.07.20), (d) KOMPSAT-1 EOC
imagery (2003. 11. 14).
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Fig. 4. Work flow applied in this study.
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Fig. 6. Change detection results, (a) KOMPSAT-1 EOC imagery (2001. 12. 7) acquired before typhoon Rusa passage and
KOMPSAT-1 EOC imagery (2002. 9. 8) acquired right after typhoon Rusa passage, (b) KOMPSAT-1 EOC (2002. 9. 8) acquired
right after typhoon Rusa passage and SPOT-5 imagery (2002. 12. 2) acquired after typhoon Rusa passage, (c) KOMPSAT-1
EOC imagery (2001. 12. 7) acquired before typhoon Rusa passage and SPOT-5 imagery (2002. 12. 2) acquired after typhoon
Rusa passage, (d) IKONOS imagery (2001. 10. 14) acquired before typhoon Rusa passage and QuickBird imagery (2003. 7. 20)
acquired after typhoon Rusa passage, (e) SPOT-5 imagery (2003. 8. 8) acquired before typhoon Maemi passage and KOMPSAT-
1 EOC imagery (2003. 11. 14) acquired after typhoon Maemi passage, (f) SPOT-5 imagery (2002. 12. 2) acquired before
typhoon Maemi passage and KOMPSAT-1 EOC imagery (2003. 11. 14) acquired after typhoon Maemi passage. The black line
is a stream one extracted from a topographic map. In legend, Change (+) and Change (-) mean that increases and decreases of
DN values occurred during time period considered, respectively.
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Table 1. Portion of changed and unchanged areas for each change detection case. Refer to the caption of Fig. 6 for explana-
tion of each change detection case. Change (+) and Change (-) mean that increases and decreases of DN values occurred dur-

ing time period considered, respectively

Case

Portion in % Fig. 6(2) Fig. 6(b) Fig. 6(c) Fig. 6(d) Fig. 6(c) Fig. 6(f)
Change (+) 183 113 73 95 34 14
Change (-) 53 96 838 63 10.8 88
No change 764 792 839 84.2 85.8 89.8
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Table 2. Area and portion of microtopography before and after typhoon Rusa

Island in  Bar in

UnitData Hllly. Valley F109d River  Alluvial Stream the the Point  Old river Sum
mountain  flat plain  terrace fan bar channel
channel channel
IKONOS area in km’ 10.57 1.76 243 091 0.44 0.19 0.01 0.25 0.02 0.01 16.58
(portion in %) (63.8)y (10.6) (14.7) (5.5) (2.7 (LD (0.1) (1.5) 0.1) 0.0) (100)
QuickBird area in km’ 10.04 220 244 091 0.46 0.25 0.01 0.19 0.02 0.01 16.58
(portion in %) 60.7)  (13.3) (14.8) (5.5) (2.8) (1.5) (0.1) (1.1) 0.1) 0.1) (100)
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Fig. 8. Distributions of estimated amount of flood deposits near the Sachencheon draped over the KOMPSAT-1 image.
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Fig. 9. Sediment thickness in the stream bed.
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