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FOREWORD 

In the upstream watersheds of Taiwan l.andslide has long been a major critical 

problem. It not only threatens the reservoits and other public instal1ations below but 

flIeo aggravates Hood damages and endangers huma:tilives and properties. The study 

of landslides is essential for hetter understanding of th.eir phenomena and causes so 

that possible treatment and correction measures could be applied effectively. 

The classification oJ landslides is only the first step toward landslide study and 

treatment. This new classification. based primarily on immediate causes' and treatment 

standpoint, has been used satisfactorily in many watersheds of Taiwan. However, 

further improvement and development. are needed. More landslide study and research' 

are also' necessitated· in the future • 

. Mr. Ted C. Sheng's 'thesis offers a practical example of landslide classification 

and study. His recommendations on slope stability potential. treatment and" 

correction, ·and future research needs are inspitable .. The long chapter of (~Review of 

Literature" provides valuable information'to persons who are interested in this subject 

while the refererrces ate not all. available in Taiwan • 

. Finally,· thanks are due to the Colorado State Universify for granting the 

permission of publishing this thesis originally entitIed t'Development .M 'Landslide 

Classification for Mountain Watersheds of Taiwan, China" which Mr. Sheng fulfilled 

partially the reqnirem.e.nts for his Degree of Master of Science ill watershed 

management at the said University in December 1965. 

c.vJ·N 
c. W. Yang 

Chief .. Forestry Division 

Joint Commission on Rural 

Reconstruction 

DeceDlber 15. 1966 
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A BST.lR.A£T 

Massive landslides present a very serious problem in the mountain watersheds 

of Taiwan. A ne~ and simple landslide classification scheme has be'hn developed. 

This classification can be used for classifying landslides on either artificial or 

natural slopes. It should prove particularly valuable for reconnai~sance type of 

landslide survey. Both field investigation and' air-photo interpretation and deline­

ation can easily apply or adapt it. The scheme mainly depends on immediate 

causes of landslides such as runoff concentration, stream cutting, seepage, 

road excavation,' cultivation and geologic causes. Other environmental factors 

Hke slope, aspect, elevation, land use, soil and rock type are included in the 

scheme. Landslide size, volume, stability l:md treatment needs are also considered. 

Six hundred and thirty landslides in three mountain watersheds have been 

investigated. Their occurrences in relation to imll1ediate causes and environmental 

factors are analyzed and discussed. Statistical methods and computer calculations 

were employed in: part of the analysis. 

Recommendations have been made for po~sible treatment arid conection of 

landslides. Landslide potential classification is suggested fo! further consideration 

and development. Future research on landslides is also recommend~d. 

", 

This classification has been used satisfactorily in humid and rugged upstream 

watersheds in Taiwan. However, improvement and development will be needed 

when more experience and research findings are obtained. 
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iNTRODUCTION 

Taiwan is a tobacco-leaf-shaped 
island with a central range of mountains 
running north to south serving as a back­
bone. Appro~imatel.y two-thirds'of Taiwan 
is steep mountainous country with 30 
peaks over 3~300 meters in elevation. The 
entire island is severely dissected by 150 
short and steep streams most of which 
originate in the central range and run 
either east or west to the sea. 

Due to its geologic youth, abundance 
and high intensity of its raiI,lfall, and to 
the common occurrence of earthquakes, 
Taiwan suffers form severe landslides in 
its mountain watersheds. Landslides not 
c:mly contribute tremendous quantities of 
sediment to the streams and reservoirs 
be10w but also aggravate flood damages 
and claim a heavy toll in human lives 
in the densely populated island. After a 
visit in the summer of 1963, Dr. Robert 
E. Dils of Colorado State University 
reported (1964) that the most significant 
watershed problem in the mountain-forest 
zones of Taiwan is that of massive 
landslides. 

Extent of Landslides 

There are presently no exact figures 

on the total area and distribution of 
landslides in Taiwan. However, from 
some sources of information such figures 
can be estimated. Accordding to Chou 
(1960) a landslide survey was conducted 
in six main watersheds in 1935 by N. 
Yoshei. A total of 13,870' hectares of 
landslides was reported as the result of 
that survey. The distribution was as 
given in Table 1-1. 

In 1956, an island-wide land use and 
foret ressources survey was completed. 
Statistics from this survey showed that 
a total of 117AOO hectares should be 
classified as ctdenuded, unplantable. " 
According to the definition, "denuded, 
unplantable" is "Bare lands such as 
landslides, unstabilized alluvium and bare 
rocks that are not suitable for planting 
to trees." Doverspike et al. (1956) noted, 
tlBecause of the steepness of topography 
and the violent nature of the rivers, 
certain areas already are beyond the 
possibility of economic repair and reCla­
mation. In 1955, 117,400 hectares were 
placed in this class." 

Although there is no detailed break­
down of this "denuded, unplantable" to 
show the exact area of the slides, an 

Table 1-1. Landslide Areas in Six Watershed~ of Taiwan 
(Investigated and Reported in 1935) 

Location 

Central Taiwan 

Southern Taiwan 

Name of Watershed 

Choshui River (upper reach) 
Chen-yu-lan Creek 
Wu River 
Ta-an Creek 
Tsengwen Creek (upper reach) 
Hsia-tan-shui Creek (upper reach) 

Area of 
Landslide 

(Hectares) 
8,980 
8,390 
l,l:i70 

990 
770 

3,170 

Total 13,870 

Source: Chou, H. Soil and Water Conservation. 1960 

1. 



estima tion may be made from another 
report of the same survey. Hsia (1957) 
participated in the non-forest part of 
this survey and noted that the «denuded, 
unplantable" land occupies almost the 
whole class of non-forest problem area 
class V. The definition of problem area 
class V is "Denuded lands which lack. 
sufficient soil to support forest cover. 
Only by very expensive uneconomical 
measures can such lands he made pro­
ductive. "Under class V, there are 39,500 
ha. of land above the elevation of 600m. 
which js generally considered to be in the 
region of mountain watersheds. Thu8, 
thjs 39,500 ha. of class V land might 
be a dose estimation of landslide area~ 
in the w.atersheds of Taiwan. Another 
finding revealed in the same report is 
that 44,000 ha. of Hdenuded, unp]antabl.e" 
land lie in the national forest. In 
Taiwan, the national forest covers almost 
aU of the mountain range. Most of the 
"denuded, unplantable" area in this 
region is believed to be in the form of 
landslides rather than in the "unstabilized 
alluvium" of the lowland valleys. It is, 
thereforey safe to say that the active 
landslide area in the mountain watersheds 
of Taiwan is about 40,000 ha. The other 
77,000 ha. under the same category, 
"denuded, unplantable," may be the 
areas influenced or produced by land­
slides. 

Significance of Landslides 

Landslides are frequently disastrous 
in densely populated Taiwan. They also 
threaten or endanger the national eco­
nomy. Numerous examples of this can 
be cited, however, only a few are men­
tioned here. 

According to Chu (1961) several 
hundred hectares of landslides at the 
headwaters of Mukua Creek at east 
Tajwan caused an aggradation of 20 m. 

2 

in the downstream reaches and a complete 
burying of the Tungmen Powerplant 
complex in 1948. The plant had a 
capacity of 29,000 kw. and has since 
been rebuilt underground. A recent survey 
of the Mukua Creek watershed reveals 
that there are 3,400 haD of landslides 
in this 46, 800 haD of watershed and the 
river bed from the powerp1aut to 1 
km. downstream has been aggraded at 
an average of 13 m. in a period of 
twenty-two years (1941 to 1963). 

Sheng and Koh (1965) reported that 
hundreds of landslides created by one 
typhoon]n 1963 had-deposited 19.5 million 
cubic meters of silt in the Shihmen 
Re~ervoir, a 100 million U. S. donar 
project in Northern Taiwan, only one 
year after its completion. This amount 
of silt is an equivalent of one-third of 
the reservoir dead storage provided for 
80 years (see Plate 1-1). 

In the summer of 1959 a mud-flow 
type of landslide occurred in the foothiB 
zone of Changhwa Hsien in Central 
Taiwan .. It caused a death to]] of 
69 and left 1,500 homeless due to the 
burying of the village. At the upstream 
area of Ching-shui Creek a l).atural 

reservoir of 150 miIlion cubic meters was 
formed by the deposition of 4,800,000 
mS. material produced from a landslide 
due to the earthquake of December 1941. 
Unfortunately the natural earth dam 
collapsed in May 1951. In the flooded 
area 11 130 persons were affected, 134 , , 
were killed. Five hundred houses were 

completely destroyed and 3,116 ha. of 
croplands were damaged. The total loss 
was estimated at 17 million New Taiwan 
dollars. * 

The streams of Taiwan carry 
tremendous sediment loads. The high 
sediment content is mostly a result of 

>I' One U. S. dollar to forty New Taiwan dollal's 
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Plate 1-2. A bridge on Tou-wu Creek of Northern Taiwan is 
being raised 2.5 meters because of the aggradation of 
river bed by sediment. This bridge was originally 
constructed in 1957. 

Plate 1-3. The Central Cross Island Highway created many 
landslides along its course in steep mountainous country. 





























































































































Plate 5-1. No. 77 landslide zn Shihmen 
watershed. Size is 30,OOOm'. and 
volume 60,OOOm~. It was caused by 
ccmbination of seepage and runoff 
concentration. This is an example 
of a highly unstable slide. 

Plate 5-2. Landslide conditions along North 
Creek of Wanta watershed. Most 
of the slides here are due to 
geologic causes and to stream 
cuttings. 

Plate 5-3. No. 46 landslide in Tsengwen watershed. Its size is 
8,910m2• and its volume is 17,820m8• Cause in this 
example was stream cutting. The slide faces northeast 
and is unstable. 
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