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Sediment Disaster and Topographic Changes in the Headwaters of the Chin-Shui
River following the Chi-Chi Taiwan Earthquake on September 21, 1999
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Summary

The Chi-Chi Taiwan Earthquake on September 21, 1999 killed many people and involved great property loss. Also, it
triggered many slope failures and debris flows in the mountainous regions of central Taiwan. The resulting sediment
movement caused sediment disasters at every heavy rain.

On the basis of field surveys and the interpretation of aerial photographs, the spatial and temporal distribution of ero-
sion scars related to slope failures and debris flows caused by the earthquake and the subsequent rainfall was investi-
gated. Also, sediment yield was estimated from the distribution map of erosion scars. The study areas are located in the
headwaters of the Chin-Shui River which is a stream tributary to the Choshui River in central Taiwan. The results are
summarized as follows:

(1) More than 131 slope-failure scars have been identified through aerial photographic interpretation in the 10.76 km?
area of the investigated basin. The slope-failure area is 1.35 km?, representing 12.5 % of the basin area. When the
depth of collapse is assumed to be 1 m, the sediment yield is about 130,000 m*km>.

(2) The sediment from slope failures flows out to the lower reaches of the river at every heavy rain. Although debris flows
had occurred about once per year in the study area before the earthquake, they occurred 20 times or more in 2000
after the earthquake. The outflow of the sediment changes the river topography at the same time as it causes sediment
disasters.

(3) Older and more recent debris-flow terraces are observed along the river in the study area. In Taiwan, severe earth-
quakes have occurred repeatedly in the past, and sediment movement resulting from earthquakes is considered to be
the main cause of change in mountain and river topography.

Key words: 1999 Chi-Chi Taiwan Earthquake, sediment disaster, change of topography
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Photo.]1 Damage in the upper reaches of Fengshan study area.

(1) Slope failures in headwaters (taken in December, 2002), (2) Older deposits of debris flows observed at 970 m above sea
level (taken in October, 2001), (3) Devastated river at 920 m above sea level (taken in October, 2001), (4) Terrace deposits of
debris flows at 900 m above sea level (taken in December, 2002), a: Low terrace, b: High terrace, (5) Devastated river at 900
m above sea level (taken in October, 2001), (6) Same point as the above-shown (taken in December, 2002)
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Fig.3 Longitudinal profile of Fengshan study area.
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Photo.2 Damage to bridge and deposits of debris on riverbed in the Chin-Shui River.

(1) Damage to bridge at 560 m above sea level (taken in October, 2001), (2) Deposits of debris on riverbed at 520 m above sea

level (taken in October, 2001)
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Fig.5 Spatial distribution of slope failures interpreted by aerial photographs taken after the earthquake on September 21, 1999 in

Fengshan study area.
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Fig.6 Cross section of river at the point of slope failure in the Chai-JouLiao River study area. Traverse line is shown in Fig.7(b).
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Photo.3 Slope failure and deposits of debris on riverbed in the Chai-JouLiao River study area.
(1) Slope failure at 1750 m above sea level (taken in December, 2000), (2) Deposits of debris on riverbed at 1000 m above sea

level (taken in December, 2000)
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Fig.7 Spatial and temporal distribution of slope failures based on aerial photographic interpretation in the Chai-JouLiao

River study area.
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