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Fig.1 Distribution of landslide accumulation body
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Table 1 Basic information on sampling points
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BRAR R, K R DX AR 2R WY 2 v B 2 1
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71, BEWIDIRA, KRR AHERAN . ORI
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Fe PR L4 EFTERR T A 12 2R 1.0 mmemin™ 40T %
AP AR, SMORAERITh A, B 35°, TR

Note: No runoff is produced for soil-rock ratio of 1:4 under all rain intensities
conditions and for that of 1:2 at rain intensity of 1.0 mm'min”, thus they are not
plotted in figure, slope is 35°, same below.

B2 RE LB FIOERRERR MR T =R T4
Fig.2 Sediment yield rate of landslide deposit with different
soil-rock ratios under different rainfall intensities
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K2 WG, AEWPHERA AL 11 B, 7ERT 9N
1.0 1.5, 2.0 mm/min B, VP37 KA LR
1.51<6.09<9.40 g/min; {EHBOERA AR 122 1), 78
W 1.0. 1.5, 2.0 mm/min B, FEHF=V0EK 0<1.04
<4.83 g/min. Uit HAE S A D B BERR A, I
R W R ORI O, AR 11 B, ZERYER 1.0~
1.5 mm/min [~ 2 7= b R KOG AN TR R 1.5~
2.0 mm/min. ] R RERITA R EN, W SOERALT
SR INEAT P/ s AR AT HON 122 BT SRHER
W, AENFI SR I, bR INECh 2218, BEE T
SRIHE S, P yb s Z bl 2 3R K. 2 1] SPSS # At
XFRATLE S SRR 7 0 R K 56 AR BEAT AR 5 7 B el
E, PR bR R R R BE ARG (=0.54, P<0.05) ,
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Table 2  Effect of soil-rock ratio and rainfall intensity on average

sediment yield rate of landslide deposit

AL 3 PR

Soil-rock ratio  Rainfall intensity/(mm-min™) Avera;iee/s(egquﬁt) yield

1.0 1.51£1.16
1:1 1.5 6.09+3.08

2.0 9.40+2.44

1.5 1.04+0.32
1:2

2.0 4.83+0.96
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PSPV ik e 200, 1] 3 S 35O R A
FERGG T BRE TR RN SR, o L) BAN =y (5 i
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PRV R KR RO G2, AR WG R, B E
B2 Bk, Bl 1.0<1.5<2.0 mm/min. A7 E6R 1:2 (H
W HERUARR TR 98 1.0 mm/min B 7780 P2 0iah, H
ZREYER KRS E A 11 A8, HIHL BB
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i 9 Rainfall intensity/(mm-min™)
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B3 AR RART R 6 AL
Fig.3 Change of accumulated sediment in landslide deposit with
rain duration
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KA I R h R r, XM Sy m iy
FERUZ GRS KR B X A, A Sy aE 2 g
PN 7K S HEAAAR B IR R 4R bs 2 — 12220, R AR S
XAV B AT TR

da FWIGPHERUA LA LN 101 I ZER SN
1.0 mm/min I, JKILE VD N IE S g,
AAE 530 /L ERWESD: WA 1.5 mm/min I, KRS
WRAT NI 0~5 min WEVDN, 2RI NIk 2
AP 14.12 g/L, BEJSTE 11.0~14.0 g/L (3G HE A sl 1
M54 2.0 mm/min I, Sy BE N YIIER, 7
10 min J5 H& V84 10.0~17.10 g/ L JEH A _E Rz,
A RN FE R 1.04 1.5 FA 2.0 mm/min K,
BT B /MK IR R 5.30<12.00<14.24 g/L.
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—=—20 ——15 —10
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Fig.4 Sediment in runoff of landslide deposit under different
soil-rock ratios and rainfall intensities
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B E v R iR S 2 A — 3
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Fig.5 Relationship between cumulative runoff and cumulative
sediment
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Sediment characteristic of landslide accumulation body in earthquake
zone of Wenchuan under artificial rainfall simulation condition

Gan Fengling!, He Binghui'*, Wang Tao’
(1. College of Resources and Environment, Southwest University, Key Laboratory of Eco-environments in Three Gorges Reservoir Region,
Ministry of Education, Chongging 400715, China; 2. Central Southern China Electric Power Design Institute Co. Ltd of China Power
Engineering Consulting Group, Wuhan 430071, China)

Abstract: Scientific management of soil and water loss on landslide deposits is meaningful and important in Wenchuan
earthquake area. This study aimed to investigate the sediment characteristics of landslide accumulation body in earthquake
zone of Wenchuan under artificial rainfall simulation condition. On the basis of field surveying, the soil-rock ratio was
designed as 1:1, 1:2 and 1:4. The rainfall intensities of 1.0, 1.5 and 2.0 mm/min simulated the precipitation often occurring in
Wenchuan landslide deposit. Under the combination of different rainfall intensity and soil-rock ratio, the sediment yield and
sediment concentration in runoff were measured. The results showed that: 1) the soil-rock ratio and rainfall intensity were the
influence factors of the sediment yield and the sediment concentration of landslide deposit. The correlation between mean
sediment yield rate and soil-rock ratio was higher than that with rain intensities. Runoff was not found in the treatment of
soil-rock ratio of 1:4 under all the conditions and in the soil-rock ratio of 1:2 under the rain intensity of 1.0 mm/min. It
indicated that a critical value might be between the soil-rock ratio of 1:2 and 1:4. Above the critical value, rainfall infiltration
was large and runoff could not be yielded; 2) The sediment rate presented a upward-to-stable trend during the erosion. The
mean sediment yield rate, the values under the stable condition, and cumulative sediment amount increased with increasing
rainfall intensity. The fluctuation of soil-rock ratio 1:1 was higher than that with soil-rock ratio of 1:2. The latter change was
more stable; 3) Sediment in runoff increased with increasing soil-rock ratios and also with increasing rainfall intensity; and 4)
Cumulative sediment amount increased with cumulative runoff but the sediment yield happed after the runoff. The sediment
characteristic of landslide deposit with different soil-rock ratio under different rainfall intensity in earthquake zone was quite
different. In the landslide deposit, gravels accounted for more than 50%. The sediment yield characteristic of the landslide
deposit was different from that of the pure soils. With prolonged precipitation, the soil runoff happened first. After a while,
the sediment yield rate became smaller. The sediment yield depended on the soil-rock ratio. If the ratio was above the critical
value, runoff didn’t occur. The result may lay the foundation for the establishment of process-based model of soil erosion
caused by landslide accumulation body in earthquake zone, and provide a scientific guidance for comprehensive control of soil
and water loss in the Wenchuan earthquake zone, China.

Keywords: sediments; runoff; landslides; deposits; Wenchuan earthquake; artificial rainfall
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