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Breach flood analysis of warping dam system in small watersheds

ZHANG Xing-xing, CHEN Zu-yu

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower
Research, Beijing 100048, China)

Abstract: A large number of warping dams, which have formed lots of dam systems in small watersheds, have been built in the
Loess Plateau of China. When the layout of a dam system is inappropriate, breach of one dam usually causes chain failure of the
downstream dams. In order to properly evaluate the flood control capacity of a whole warping dam system, a method to
simulate the chain breach process of warping dam systems caused by rainstorm is proposed. A grading rule for dams in a
system is defined, and a method for automatically determining the grade of each dam is put forward. According to the grade,
from low to high, the runoff yield analysis, storage analysis, dam-breach judgment and dam-breach flood analysis are carried
out sequentially for each dam to simulate the chain failure process of a dam system. These methods are implemented in a
program and is used to simulate the chain breach process of the Wangmaogou warping dam system in Suide County, Shaanxi
Province, China, and the results are discussed in comparison with the investigated flood damage in July 2012.
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Fig. 1 Layout of dam systems in Wangmaogou small watershed
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Table 1 Characteristic parameters of dam and reservoir of warping

dams in Wangmaogou watershed

gg DI g vaKE o
D T vyAm R b/m’ H,/m
A/km
1 1.094 10.630 67707.0 1.57
2 0.713 42.860 35131.1 12.20
3 0.163 1.500 4261.4 3.52
4 0.186 0.240 1318.7 1.82
5 0.066 0.390 2407.4 1.62
6 0.083 1.700 4696.1 3.62
7 0.251 0.048 2400.0 0.20
8 0.133 4.800 5607.5 8.56
9 0.166 0.170 5666.7 0.30
10 0.239 2.365 4420.6 5.35
11 0.254 0.055 1833.3 0.30
12 0.16 0.070 3500.0 0.20
13 0.067 0.092 593.5 1.55
14 0.148 5.950 12344.4 4.82
15 0.477 5.700 24782.6 2.30
16 0.138 0.067 1675.0 0.40
17 0.065 0.090 2571.4 0.35
18 0.325 0.035 760.9 0.46
19 0.408 21.100 24478.0 8.62
20 0.097 0.200 1333.3 1.50
21 0.529 0.300 1250.0 2.40
22 0.195 0.050 1666.7 0.30
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Table 2 Input topological information of Wangmaogou dam

system
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Table 3 Topological analysis results of Wangmaogou dam system
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Table 4 Parameters of DB-IWHR model for warping dams in

Wangmaogou watershed
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RANK=ones(1,N); Yo HE I 1) 7 2%
for K=1:N
if LD(K)>0
NU(LD(K))=NU(LD(K))+1;
LU(NU(LD(K), NU(LD(K)))=K;
end
end
NAR=1;
while NAR>0
C=1; NAR=0;
for I=1:N
T=0;
for J=1:NU(I)
if RANK(LU(LJ))>=C;
T=T+1;
end
end
if T>1
RANK(I)=RANK(I)+1;
NAR=NAR+I;
end
end

end
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