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RESEARCH ON THE REGIONALIZATION OF DEBRIS FLOW
DANGER DEGREE IN THE UPPER REACHES
OF CHANGITANG RIVER

Zhong Dunlun Xie Hong Wei Fanggiang
(Institute of Mountain Hazards and Environment,Chinese Academy of Sciences
&. Ministry of Water Conservancy Chengdu 610041)

Abstract

The upper reaches of Changjiang River, including the part above Yichang Municipality,
Hubei Province,is located in 24°28'—35°50'N,90°30'—111°20/E. Its drainage area is 100. 5X
10'km? (and full length of the trunk stream is 4 500km),and area accounts for 55. 8% of the
total drainage area of Changjiang River. The population is 37. 5%, grazing area 71. 5%,
farmland 38. 0%, uncultivated land 60. 2%, water area 25. 7% and usable water energy
resources 86. 3% of the total drainage of Changjiang River.

The relative height of the region is 7 513m with the highest altitude 7 556m and thé lowest
43m. There are southern, middle and northern subtropical zones, warm temperate, temperate and
frigid temperate zones,and ice field zone in the region. Most part of the region belongs to monsoon
climate region with a wet and hot season due to the influence of SE and SW monsoons;only the
part of Qinghai-Xizang Plateau belongs to continental climate region with frigidity and dryness.
The regional differentiation of climate is clear. The annual average temperature is — 2. 5—
21. 9°C and the annual average precipitation is 262—-1 923mm.

The ecological environment becomes more fragile and many barren mountains and deserted
grasslands appear in the region because of the complex geology and landform conditions, and
human unreasonable activities (forest over cutting, destroying forest for farmland, farming on
steep slope and unreasonably discarding slay and soil in road construction and mining,etc. ).

Therefore, debris flow occurs frequantly and becomes more and more active. It not only
threatens and harms national economic construction and people’s life and ptroperty,but also carrys
enormous. silt to the trunk stream,so as to harms exploiting and utilizing the Changjiarg River.
According to relevant data,the average annual silt passing through Yichang Station is 533Mt,and
most of them stem from debris flow ravines.

In order to reduce and prevent hazards, safeguard people’s life and property, the
regionalization of debris flow danger degree in the upper reaches of Changjiang River should be

researched.
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The following results were obtained after “the Summary Report of Research on
Regionalization of Debris Flow Danger Degree in the Upper Reaches of Changjiang
River” and “1:2 000 000 Division Map of Debris Flow Danger Degree in the Upper Reaches of
Changjiang River” were worked out in 1992.

1 Distribution of Debris Flow

There are 6 800 debris flow gullies (slopes)in the region. Rainstorm debris flow occurs
mainly in the plateau and middle mountainous region with rich rain. Glacier debris flow occurs in
alpine and extreme high mountainous region with maritime glaciers. In the region,from 1753 to
1989, there were 11 hazard points,which=>100 people were killed in one debris flow hazard,and
45 cities (counties) were threatened and harmed. During 1970—1988, debris flows along
Chengdu—Kunming Railway killed 370 people,harmed 15 railway stations,overturned 3 trains
and broke transportation about 60 times(1 200h). Annual economic loss caused by debris flows is
0. 8—1. 2G yuan(RMB).

The laws of debris flow distribution are as follows,

1) Debris flow is most active in two interim zones from the first landform ladder to the
second and from the second to the third of China.

2)Debris flow develops in great fault belt and earthquake zone concentrately.

3)Debris flow occurs mainly in small ravine.

4)The distribution of debris flow shows an azonality.

5)The developing tendancy of debris flow is uninterruptedly strengthened.

2 Characteristics of the Regionalization of Debris Flow Danger Degree

According to the aim of .the regionalization and convenience for contrast and application ,the
type regionalization was adopted. The concrete ways are as follows,

1)Combining comprehensive research with major research.

2)Combining research on whole region with typical area.

2)Combining element analysis with interrelated analysis. 56 typical debris flow ravines were
chose to measure their factor values of geology and landform in detail and make out element
analysis. Therefore, a comprehensive mathematical model was worked out to count the values for
comprehensively evaluating geology and landform factors of the 56 typical ravines. Main
comprehensive evaluation factors, which have a most strong comprehensibility and are obtained
easily in a wide range, were chose by the interrelated analysis in the values of factors and
comprehensive evaluation.

4)Combining the direct natural indexes with the indirect. Indirect indexes which control the
formation and activity of debris flow were chose as the index to divide the natural debris flow
danger degree, because there are many zones without any data in research on this region. The
natural danger degree regionalization was tested and verified by the zones with full data.

5) Combining the natural danger degree with economic development level. The natural
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danger degree reflects the damaging capacity of debris flow,as well as the economic development
level reflects the possible economic loss due to debris flow hazards.
3 Division Survey of Debris Flow Danger Degree

The region was divided into following division of debris flow danger degree .

1) 1 -District =district of most catastrophic debris flow danger degree ,consisting of 9 parts.
Its area is 3. 2 X 10*km? and accounts for 3. 2% of the region.

2) I -District =district of catastrophic debris flow danger degree,consisting of 18 parts. Its
area is 13. 3 X 10'km? and accounts for 13. 2% of the region.

3) X -District =district of middle debris flow danger degree,consisting of 21 parts. Its area is
23. 1 X 10'%km? and accounts for 23. 0% of the region.

4) N -District = district of light debris flow danger degree,consisting of 20 parts. Its area is
30. 6 X 10‘km? and accounts for 30. 4% of the region.

5) V -District=district of lighter debris flow danger degree and one nearly without danger.
a) V ,-District = district of lighter debris flow danger degree, consisting of 15 parts. Its area is
27.1 X 10'km? and accounts for 27. 0% of the region;b) V ,-District = district nearly without
debris flow danger ,consisting of 4 parts. Its area is 3. 2 X 10'km? and accounts for 3. 2% of the
region.
4 Several Works That Should Be Paid Closely Attention

1) Building forecasting and warning system of debris flow. The system building should be
strengthened if controlling debris flow from the whole region in short term is expected. 3 I-grade
forecasting and warning stations of debris flow (executing administration function)as Wanxian,
Yibin and Wudu Stations, certain I -grade stations (executing administration and monitor
function) and certain 0 -grade stations(executing monitor function)have been built. The results
of the regionalization show it is necessary that 11 [ -grade stations are built, 1 I -grade station
is built per 1—2 counties in I -District,per-2—3 counties in I -District,per 3—5 counties in
K -District; I -grade stations are built in N -District according to the needs of forecasting and
warning networks and others,and that 0 -grade stations are built according to actual need.

2) Carrying out experiments and test research on combining debris flow control with
economic development. In order to develop economy in the region,and worked out a set of model
for combining debris flow control with economic development,this work is very urgent.

3)Researching on the zones without any or complete data.
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