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THE PROCESS OF A TYPICAL ICE-SNOW-MELT WATER
AND RAIN DEBRIS FLOW

Li Ruren

(Institute of Mountain Hazards and Enviromment , Chinese Academy of Sciences

&. Ministry of Waler Conservancy)
Abstract

At 15—18h.on 26 July.1989,an ice-snow-melt water and rain debris flow occurred in the
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Nanguan Gully on the left bank in the Yanzi Valley of the east slope in Mt. Gongga. After
flowing down more than 30km,it blocked up the Dadu River and resulted in that the highway of
Luding—Shimian was washed out the length of 820m and cutting off the road is more than 9
months. A large highway bridge across the Yanzi Valley from Moxi to the Hailuogou Glacier-
Forest Park was destroyed. Direct loss in economy is 2. 45Myuan.

The Nanguan Gully with an area of 19. 8 km? ( 9. 9 km? is above forest line ) located at
101°54’37"—101°59' 11"E, 29°41'23"—29°44'39"N. In the gully,there are a forset of 2. lkm?,
alpine-shrub-grassy marshland about 3. 0km?, mountainous region of precipitous bedrock of
13. 9km?, a glacial area in Dec. 1966 was 0. 8km? and remained in main channel above forest
line. The length of main gully is 9.26km, maximum relative height is 3988m, average
longifudinal gradient of main gully bed is 215. 7%,(12°10') ,but above the forest line is 443. 3%,
(23°547). All the gully is granitite, main gully has been developing along the west-north fault,
thickness of its till is large.

On the basis of site investigation,analysis and caculation, the debris flow went through 3h
more or less from beginning motion to end, but practical time of continuing motion is only 2h
more or less. In a distance of over 25km from No. 6 section to No. 1,average velocity is 9. 8m/s,
discharge of flood peak changes from 2340—6768m®/s,the maximum weight of a unit volume of
. debris flow is 2. 0—2. 4t/m?,the runoff total of transporting into the Dadu River is 17. 16Mm?,
a total of transporting mud, sand and stone into the Dadu River is 6. 27Mm®. The debris flow
appears spasmodically and with viscosity ,a nature of its straight advancing is strong,the height of
creeping up on the bend way is 15. 5—16. 5m. A total of remaining deposits is 3. 10Mm?®. The
debris flow body in the process filled all the gully bed on its flow way, occurred sediments of
overflowing,decelerating and back flowing.

Solid materials of debris flow af blocking up the Dadu River are about 0. 30Mm?,but one of
transporting into the Dadu River are 6. 27Mm®. The latter is more 5. 97Mm?® than the former,i.
e. the most part of solid materials in the process all transported into the lower reaches below
blocking the river fan of the Dadu River. It is called the tail-flow action of debris flow,its sedi-
ment is called the tail-flow one. For this reason,a complete process of debris flow should include 4

links of erosion ,transportation,accumulation and tail-flow action.

Key words Mt. Gongga, Nanguan Gully, ice-snow-melt water and rain debris flow,

tail-flow action
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