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Fig. 2 The land use distribution map of Shuida Gully
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1
Tablel ~ The gradient areas statistical table of Shuida Gully

Slope <10° 10° ~20° 20° ~30° 30° ~40° 40° ~50° 50° ~60° Total

Area/km? 0.01 0.04 0.09 0.21 0.13 0.02 0.50

Proportion/% 2.2 8.21 18.44 42.64 26.17 2.34 100

2
Table 2 The land use statistical graph of Shuida Gully
«C )

Land use Fallow land Low coverage of grass slope Medium coverage of grass slope Shrubberg Total
Area/km’ 0.03 0.13 0.17 0.17 0.50
Proportion/% 6 26 33 34 100
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Table 4 The debris flow concentration table of Shuida Gully
Mud weight ~ Mud Volume Unit weight of debris flow
Test sequence
Ikg /m? /(N/m?)
1 21.9 0.010 6 2.066
2 21.5 0.010 4 2.067
3 20.7 0.010 0 2.070
2. 068 7 “8 . ]3 ”

Fig. 7 The confluence curves of Shuida Gully
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8 9
Fig.8  The effect on conflux process of Shuida Fig.9 The effect on conflux process of Shuida Gully under
Gully under different land use types different rainstorm frequency
5 “@+13”
Table 5  The peak discharge value table of Shuida Gully
Calculated value storm flood calculation method/( m? /s) Analog value/( m® /s) Error/%
Basin area
Location
/km?
1 0.14 4.5 16. 68 5.00 17.53 5
2 0.28 9.00 33.36 8.14 31.89 -5
0.50 16.7 59.56 12.48 53.49 -11
6
Table 6  The effect on peak discharge of Shuida Gully under .
different land use types 3.2.2
Basin area  Peak discharge Changed discharge Percentage
Land use types ; 0.5h 0.5h
/km? /(m?/s) /(m*/s)  increase/% 0.5h 1h
‘813”7 0.5 53.49 _ _ 7.
0.5 40.47 -13.02 -24 7
0.5 72.77 19.28 36 0.5 h1h
0.5 84.76 31.17 58 3% 4%
0.5 90.92 37.43 70 .
70%
“ 13”7 3.2.3
N 7% -
20% 55% N 9 8.
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7

Table 7 The effect on peak discharge under different rainfall time

0.5h 0.5h 1 h 1 h 0.5h 1h
Simulation time Debris flow 0.5 h ago 0.5 h after 1 h ago 1 h after 0.5 h before and 1 h before and
concentration time  debris flow debris flow debris flow debris flow afler debris flow  afler debris flow
/(m?/s) 53.49 55.12 53.49 55.36 53.49 55.12 55.37
/% — 3 0 4 0 3 4
8 HEC - HMS
Table 8 The effect on peak discharge of Shuida Gully 1740 5349 m®/s
under different rainstorm frequency
59.56m’ /s
Rainstorm Hunr rainfall Peak Changed Percentage .
frequency intensity discharge discharge increase 5
/(- mm/h) /(m*/s) /(m®/s) 1% : °
1% 87.60 70.62 17.13 3 : 17:15 5 min
2% 79.60 66.04 12.55 23 17:30 °
5% 68.40 53.49 — — 3. 8137
10% 60.00 51.25 -2.24 -4 24%
20% 50. 80 44.90 -8.59 -16 70%
7% 20% 55% N
o 20
a 53.49 m'/s A )
3 .
100 a 70.62 m’ /s 90 a
32% 50 a 23% 10 a.5 a 5349 m’ /s 100 a
4% 16% 70.62 m’ /s 32% 50 a
23% 10 a5 a
’ 4% \16%
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5 Wu Jishan Kang Zhicheng Tian Lianquan et al. Observation and

Conflux Process of Debris flow in Shuida Gully Using HEC - HMS Model
WANG Nana' TANG Chuan' TANG Hongxu®

(1. State Key Laboratory of Geo-hazard Prevention and Geo-environment Protection Chengdu University of Technology Chengdu 610059 China;
2. 915 Geological Team Of Sichuan Bureau Of Geology And Mineral Recourse Meishan 620010 Sichuan China)

Abstract: In this paper Shuida gully in Longchi town Dujiangyan city Sichuan Province China was selected as
study area it applies the remote—sensing image and GIS technology to extract the watershed information of the study
area and use the distributed hydrological model HEC — HMS to simulate the rainstorm conflux process of Shuida
debris flow on August 13 2010 and the conflux process of debris flow was studied preliminarily by considering the
characteristic parameters of debris flow comprehensively; The effects of land use type simulating rainfall time and
rainstorm frequency on conflux process of debris flow were analyzed. It revealed the intrinsic link between three fac—
tors and conflux process. The results show that the peak discharge with a return period of 20 year for Shuida debris
flow on August 13 2010 was measured at 53.49 m’/ s. The land use types also have an influence on debris flow
discharge; their analysis show the Shrub reduces 24% of the peak discharge. However discharge for fallow land
increases by 70% . The peak discharge with 100 — year return period increases to 70.62 m’/ s which increases by
32 % of the peak discharge. The peak discharge with 50 — year return period increases by 23 %  while 10 — year
return period and 5 — year return period reduces 4% and 16% of the peak discharge respectively; When the total
rainfall is certain increasing the simulation rainfall time before and after the outbreak of debris flow signally has lit—
tle influence on the peak discharge and the influence of rainfall before the outbreak of debris flow on conflux is

greater than the rain after the outbreak of debris flow.

Key words: Shuida gully; debris flow; conflux process; hydrological model; HEC — HMS



