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Table 3 Monitored displacements of point B3 of Xintan landslide
/ / / /
mm mm mm mm mm

1978-01 13.3 1979-07 126.4 1981-01 731.4 1982-07 1117.8 1984-01 3190.5
1978-02 16.7 1979-08 149.9 1981-02 739.1 1982-08 1254.0 1984-02 3 342.6
1978-03 20.5 1979-09 302.0 1981-03 747.5 1982-09 1504.8 1984-03 3494.7
1978-04 24.8 1979-10 367.0 1981-04 762.7 1982-10 1747.8 1984-04 3 646.8
1978-05 28.8 1979-11 404.5 1981-05 775.2 1982-11 1 823.6 1984-05 3798.9
1978-06 43.4 1979-12 412.7 1981-06 784.0 1982-12 1 895.1 1984-06 3951.0
1978-07 60.5 1980-01 427.9 1981-07 788.2 1983-01 1.995.8 1984-07 4 188.7
1978-08 66.5 1980-02 437.8 1981-08 791.1 1983-02 2 024.5 1984-08 4 521.7
1978-09 75.0 1980-03 442 .4 1981-09 817.1 1983-03 2 056.4 1984-09 4 673.5
1978-10 77.6 1980-04 451.4 1981-10 819.1 1983-04 2 087.6 1984-10 5195.6
1978-11 77.8 1980-05 456.4 1981-11 824.1 1983-05 2 119.7 1984-11 5 467.3
1978-12 87.8 1980-06 471.4 1981-12 832.1 1983-06 2 148.5 1984-12 5 705.0
1979-01 89.4 1980-07 520.4 1982-01 837.1 1983-07 2277.9 1985-01 5 863.3
1979-02 93.3 1980-08 588.4 1982-02 840.6 1983-08 2 430.0 1985-02 6 012.7
1979-03 98.2 1980-09 688.4 1982-03 848.1 1983-09 2 582.1 1985-03 6177.2
1979-04 99.7 1980-10 690.1 1982-04 926.1 1983-10 2 734.2 1985-04 6 304.5
1979-05 104.4 1980-11 721.8 1982-05 1074.7 1983-11 2 886.3 1985-05 6 686.2
1979-06 115.5 1980-12 723.9 1982-06 1 096.3 1983-12 3 038.1 1985-06 —
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GM (1 1) Model of Landslide Time Prediction
Based on Velocity Parameters

HU Hua'* XIE Jin-hua'*
(1.College of Architecture and Civil Engineering Xiamen University Xiamen 361005 Chinaj;
2.Research Institute of Xiamen University in Shenzhen Shenzhen 518057 China)

Abstract: With tribology and grey system as theoretic basis a GM(1 1) model of landslide time prediction based
( 87 )
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Hazard Assessment of Debris Flow in Small Watershed of Miansi Town
Wenchuan Sichuan Province
YANG Tao'> TANG Chuan' ZHU Jinyong® LIU Xindei’ XU Huidiang® YANG Cheng—zhang’

(1.State Key Laboratory for Geo-hazard Prevention and Geo-environment Protection Chengdu University of
Technology Chengdu 610059 China; 2.Sichuan Chuanjian Geotechnical Survey and Design Institute
Chengdu 610017 China)

Abstract:The massive debris flows of the Minjiang River small watershed triggered by persistent rainstorm blocked
Minjiang River destroyed road and affected residents causing enormous economic loss and casualties on July 10

2013 in Miansi town Wenchuan county. In this paper the risks of debris flows in eight main debris flow gullies
were assessed via fuzzy comprehensive evaluation based on field investigation remote sensed imagery interpretation
and terrain data processing. Wayao gully Xindian gully and Sucun gully are of low risk; Anjia gully Caopomozi
gully and Huaxi gully are of medium risk Daxi gully and Cutou gully are of high risk. Furthermore Cutou gully
which is of high risk was simulated under the actual rainfall frequency using FLO-2D. The outbreak scale of debris
flow and the risk characteristics of deposition fan were obtained. Finally the simulation results were verified and
hazard zoning map was made through the risk assessment. According to statistical calculation the area of high risk
zone accounted for 61% of the deposition fan area of Cutou gully medium risk zone 19% and low risk zone 20%.
The risk assessment in the present paper offers a reliable reference for debris flow hazard assessment disaster fore—

casting engineering treatment and hazard zone partition in the study area.

Key words:debris flow; Miansi town; fuzzy comprehensive evaluation method; numerical simulation; hazard as—

sessment

( 76 )

on velocity parameter is established and the landslide time forecast formula is deduced. Huangci landslide and
Xintan landslide are taken as case study. The prediction result is compared with those obtained by traditional GM
(1 1) model based on displacement parameter and Verhulst model. Results conclude that compared with the GM
(1 1) model based on displacement parameter the GM (1 1) model based on velocity parameter could predict
landslide in advance with the time closer to the factual landslide occurrence time; compared with traditional Ver-
hulst model based on displacement parameter the GM(1 1) model based on velocity parameters could reflect the
change trend of landslide more accurately in addition to prediction in advance. Therefore the GM (1 1) model

based on velocity parameter is recommended for landslide time prediction.

Key words:landslide time prediction; GM (1 1) model; velocity; tribology; grey systematic theory; Verhulst

model

( 81 )

verify the correctness of prediction results. Case study show that the series model parallel model and parallel-serial
coupled model could all enhance prediction accuracy among which the parallel-serial coupled model is of the high—
est stability followed by parallel model and then serial model. In addition the prediction results are in consistency
with those by cusp catastrophe theory and Mann-Kendall test indicating the effectiveness and feasibility of the pres—

ent prediction method.

Key words:subway; deep foundation pit; grey model; ELM neural network; coupling model



