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Fig. 1 Plan of the drainage basin of Jiang-jia Creek.

E{] : rain gauge, : Video camera system

P A

surges
<> [
3 [

RAINFALL
{ mm/10 min.)

FREQUENCY OF SURGE
( /10 min. )
(=]
]
] T 1 7 T l1 7T r

oh 6 0 gh
26 Aug. 1993 29 Aug. 1993

Fig. 2 Frequency of debris-flow surge at the
observation reach of Jiang-jia Creck and 10 minute
rainfall at the Daaozi rain-gauge site
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Photo 1 Frontal part of the channelized debris-flow
surge in Jiang-jia Creek
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Fig. 3 The temporal change in the flow depth, the
frontal velocity, the time interval and the volume of
the 13 August 1991 debris-flow surges. TIME is the
time from 11:37 a. m.

EREPSTHRIIOITHAXME, ThEODOFERT
BFT5&LLTH—UoERERETICE, Iho
DEMEFINHBER IO S Z L28HE L,
EREGNEHSE Z Lid, BHOY—-URBHHOY
—DIcBI D ZEihich, BAE, Z0L%,
RERY—UB, GIHETNIBY—DEBOE
TEWSBERSE LS, BRI, ROV -V
PEHDOH — DIt O T I hESEZAS, BiE
DRE L > THENHRTZZ LB HRTTH

100

10 . e
3 x
= x
A
1 A
— =
Ll
0.1 ; i
1 10 100 1000
h/ds

Fig. 4 Relationship between the velocity coefficient
which is the ratio of the frontal velocity V; to the
friction velocity u« of the flow, and the relative
depth which is the ratio of the maximal flow depth A
to the median diameter dsoof solid particles in the
surging flow. €: debris flows at Jiang-jia Creek,
A debris flows at Kamikamihori-zawa Creek,
Mount Yakedake, Il debris flows of the field test,
% : debris flows at the flume test
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Fig. 5 Change in a cross section in the middle reach
of the Jiang-jia Creek from 1991 through 1995
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Fig. 6 The fan of the Jiang-jia Creek near the
confluence to the Xiao-jian River
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Studies on the Mechanism of Viscous Debris Flows and Countermeasures against them

Hiroshi SUWA, Toyoaki SAWADA, Muneyuki ARAI * , Tamotsu TAKAHASHI,

and Takahisa MIZUYAMA * *

%  Faculty of Science and Technology, Meijo University
% % Graduate School of Agriculture, Kyoto University

Synopsis

The observational study on the viscous debris flows at Jiang-jia Creck in Yunnan Province, China
clarified the following points. The time delay of one to five hours from the beginning of rainfall to the onset of
debris flow may be ascribed to an accumulating process of slurry from tributary gullies to the main channel
bottom at the source reach of the debris flow. The intermittence of debris-flow surge may be explained
through the mechanism either of or a complex of an yield strength model, a model of a series of breaching of
small natural dams, or a model of an instability of the flow itself. The absence of plug-flow phenomena in the
viscous debris flow indicates the yield strength of the flow is unexpectedly small, and a new alternative model
is necessary to explain the mechanism of viscous debris flow. The field survey of the countermeasures against
debris flows in Dongchuan County over five years showed the tree-planting project at mountain slopes in
these several years may have been effective in increasing the slope stability, suppressing sediment discharge
and debris flows. Further study is needed to evaluate this effect of countermeasure quantitatively.

Keywords: debris flow, intermittent flow, Jiang-jia Creek, Xiao-iang River, Yunnan Province
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