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Fig. 2 The relationship between rainfall and debris flow occurrence
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Triggering Rainfall Characteristics for Debris Flows along
Dujiangyan — Wenchuan Highway of Sichuan

. 1 .3 . 1,2
GUO Xiaojun ,CUI Peng ,MA Li" ,KONG Yingde
(1. Key Lab. of Mountain Hazards and Earth Surface Progress/Insti. of Mountain Hazards and Environment,CAS ,Chengdu 610041, China
2. University of Chinese Academy of Sciences , Beijing 100049 , China ;3. Sichuan Meteorological Administration ,Chengdu 610072, China)

Abstract ; Dujiangyan — Wenchuan Highway is the key traffic trunk to Northwest Sichuan of China which was heavi-
ly influenced by debris flows induced by the “5 + 12 ” Wenchuan Earthquake. 22 debris flow events during 2008
and 2011 and their responsible rainfall processes were collected, and triggering rainfall intensity, rainfall duration,
and effective antecedent rainfall was analyzed. I — D threshold was used to represent the critical rainfall conditions
for debris flows. Event rainfall intensity is the key factor that triggering debris flows. Debris flow happens potential-
ly over the condition that rainfall intensity is over 3.7 mm/h in long-duration rainfall types and the critical intensity
decreases as duration increases. Effective antecedent rainfall also affects the debris flow occurrences that debris
flows were only possibly triggered by small rainfall intensity when the effective antecedent rainfall is over 14. 8 mm/
h. The lowest rainfall intensity and rainfall amount rise up annually from 2008 to 2011. I — D threshold is quite low
in this region for debris flows after the earthquake, while that threshold is much higher from between 2009 and
2010, represents the effect of solid materials stability. The frequency varies according to the area of basins. The

study can contribute to the debris flow warning in the study area.

Key words ; Rainfall type ;rainfall intensity ;antecedent rainfall ; debris flow ; Dujiangyan — Wenchuan Highway
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Appendix Table 22 debris flows sequence of events

YT e i g SC NS 5 et FHEETE  EA

e H ifse . . i . ) . . . .
When Rainfall Rainfall duration Maximum rainfall ~ Induce lasted Average rainfall intensity Early effective
No. Date Rainfall stations
/mm /h intensity /( mm/h) /h induced /(mm/h) rainfall/mm
1 2008 -05-13 HARIT I 47.3 29 9.1 6 3.2 4.6
2 2008 -05-17 R 5.3 2 3.7 2 2.7 24.7
3 2008 -08 -06 HRYTHE 40 31 15.0 10 3.0 24.0
4 2008 -08 —11 HARIT HE 24.7 27 7.2 3 6.1 17.9
5 2008 -09 -22 HRULHE 94.7 16 31 12.7 2.3
6 2008 -09 -24 R I 37.2 39 10.3 9.8 16.5
7 2009 -07 -08 e 55 29.7 18 9.3 3 4.5 4.8
8 2009 -07 -16 il 75 21.4 59 4.2 22 0.6 21.5
9 2009 -07-17 e 55 21.4 59 4.1 37 0.5 25.1
10 2009 -07 -22 e 55 36.5 40 9.6 35 0.8 26.5
11 2009 -07 -25 e 55 27.9 22 10.1 16 1.5 38.5
12 2009 -08 -22 i 55 25.5 33 5.1 14 1.2 17.9
132009 -08 -26 Hile 75 39.6 14 19.4 10 2.4 20.0
14 2009 -09 - 14 il 75 46.6 40 15.4 24 1.2 38.8
15 2010-08 -13 il 75 220 40 32.2 10 13.8 35.4
16 2010 -08 - 14 W 55 220 40 22.1 30 3.9 126. 1
17 2010 -08 - 18 55 63.6 69 12.0 30 0.4 83.7
18 2010-08 -19 il 75 63.6 59 21.0 56 0.7 81.0
19 2010 -08 -21 il 75 23.2 69 4.7 17 0.6 62.0
20 2011 -07 -01 e 55 75.6 19 19.2 10 5.5 43.1
21 2011 -07-03 55 144.6 23 34.5 21 6.7 159.8

22 2011 -08 -20 il 75 91.4 24 31.0 24

w
o]

74.7
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