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Fig. 2 Distributions of the /,, in Sichuan province
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Fig. 3 Distributions of the land use and soil types in Sichuan province
1 -
Table 1 Soil parameters in Sichuan province
/(mm =+ h~")
a n
3084 0.479 0.076 5 0.0193 1. 403 8.934
3085 0. 483 0.0777 0.0190 1. 405 22.786
3090 0.472 0.0733 0.018 2 1.420 22. 640
3094 0. 496 0.076 7 0.017 8 1. 442 28.784
3215 0.479 0.095 6 0.0173 1.269 6.735
3723 0. 495 0.076 4 0.0220 1.377 30.419
3724 0. 494 0.076 4 0.0220 1.377 30. 419
3731 0.470 0.0733 0.017 4 1. 440 22.519
3963 0.473 0.0735 0.0180 1.424 22.465
3964 0. 474 0.0743 0.018 1 1.419 22.637
3967 0.527 0.082 6 0.0187 1. 415 35.971
4257 0. 468 0.0752 0.0227 1.422 20. 680
4259 0. 467 0.0752 0.0227 1. 421 17. 596
4269 0. 456 0.069 1 0.023 1 1.559 32.686
4270 0.453 0.070 6 0.0222 1. 531 27.768
4287 0. 446 0.073 4 0.0197 1. 472 19. 308
4288 0.438 0.0718 0.0206 1. 531 24.810
4329 0. 450 0.0796 0.0160 1. 445 9.307
4349 0.481 0.0759 0.0222 1. 421 25.521
4350 0. 480 0.0744 0.0216 1.422 22.516
4351 0. 483 0.0772 0.0204 1. 419 21.613
4364 0.479 0.0753 0.016 7 1. 441 22.539
4391 0. 428 0.064 4 0.0162 1. 635 23.913
4427 0. 455 0.090 4 0.016 6 1. 309 4. 630
6998 0.462 0. 068 2 0.0177 1. 469 23. 609
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Table 2 Information of soil thickness in Sichuan region
/m
/m ! %
1 2 3 4 5 6 7
1 51.50 0. 025 0. 050 0.750 0. 100 0. 150 0.250 0. 350
2 1. 67 0. 050 0. 100 0. 150 0. 200 0. 300 0. 500 0. 700
4 45.70 0. 100 0. 200 0. 300 0. 400 0. 600 1. 000 1. 400
5 1.13 0. 125 0. 250 0.375 0. 500 0.750 1.250 1.750
(156 ) . . . .
N N DEM o
2.3
2. 2013 1
. . . ) 11 7 8
N 7 9 o 4
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Fig. 4 Distribution of the antecedent effect rainfall
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Fig. 6 Debris flow forecast results in the conditions of different determining methods for the antecedent effect rainfall
3
Table 3 Comparison information of the forecast results under the action
of the two different cases of the antecedent effect rainfall
/ /
% %
265 252 204 48 61 19.0 23.0
171 252 151 101 20 40.1 11.7

204 19.0% 23.0%;
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An hydrology-process based method for antecedent effect
rainfall determination in debris flow forecasting”
ZHANG Shaojie' > JIANG Yuhong” YANG Hongjuan® LIU Dunlong’

(1. Key Laboratory of Mountain Hazards and Earth Surface Process Chinese Academy of Sciences Chengdu 610041 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China)

Abstract: Antecedent effect rainfall is a key factor in debris flow forecasting but the current method used to calcu—
late this factor has the defect that the parameters determination of the method is too subjectively. In order to solve this
problem a hydrology—-process ( e. g. rainfall interception rainfall infiltration and evapotranspiration) based method to
calculate the antecedent effect rainfall for debris flow forecasting is proposed. Taking the antecedent effect rainfall cal—-
culated by the hydrology—process based method and the empirical based method as the initial value the debris flow
forecasting system for Sichuan province based on the water-soil coupling mechanism is employed to forecast debris flow
disasters induced by the heavy rainfall on July 9 2013 in Sichuan province. The forecasting results show that the hy-
drology-process based method that used to calculate the antecedent effect rainfall is more suitable for debris flow fore—
casting because the failure prediction rate of debris flow forecasting is 21. 1% lower than the method of the empirical
formula of the rainfall attenuation. Consequently the hydrology-process based method that used to calculate the ante—

cedent effect rainfall can serve the debris flow mitigation better.

Key words: antecedent effect rainfall; debris flow; forecast; hydrological process simulation; empirical formula of

the rainfall attenuation
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