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Depletion risk assessment of discharge of Houzhaihe karst spring based on
coupling method of stochastic simulation with triangular fuzzy numbers

KE Ting-ting SHU Long-cang LU Cheng-peng ZHANG Rong-rong
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University ~Nanjing 210098  China

Abstract Based on dynamic analysis of the time series of spring discharge and precipitation in the Houzhaihe
karst spring basin in Guizhou Province depletion curves of the spring discharge under different precipitation
conditions were simulated and mathematical functions for the spring discharge in dry seasons and antecedent
precipitation were established. The Monte-Carlo method and the coupling method of stochastic simulation with
triangular fuzzy numbers were used to conduct the depletion risk assessment of the spring discharge based on
which the probability distribution of the spring discharge was obtained. The results show that the probability for
the spring discharge of less than 0.01 m*/s was 43.5% . It is suggested that preventive measures should be

taken to reduce the depletion risk of spring discharge in the study area.
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Fig. 1 Depletion curves of spring discharge under different precipitation conditions
1
2 3
2 3
Qo = 0.0002r - 0.0235
a =7.52%x 10757 +0.1199
1

0, = 0.0002r - 0.0235 e 7.52x107r+0.1199 ¢

Q—t /s r mm. 4



115

030
0257
0.20+
0.15+
0.10
0.05

ZED

e

y=7.52x10"%+0.119 9
R*=0.9864

2

500

1000 1500
B A B K & /mm

2000

Fig. 2 Relationship between antecedent precipitation and

depletion coefficient

WG /(s

0.25¢

*
020!
0.151
0.101
00sl $=0.0002x-0.0235
: R=09295
0 500 1000 1500

3

A B K B /mm

2000

Fig. 3 Relationship between antecedent precipitation and

initial discharge

2.1
a. a) asj A
a1<a2<a3.A 5 A= ap ap; as
X — a
o= 2 G s ¥ s A
Oap, — a;
a
X :Da3—x
pa T a, < x < as
gls—az
l:b x < a x > ajs
X Mo X
as — ag
b. 5 x Ty
A
0 2 x — a;
ag<x<a
Daz—al as — ag = = 2
0
x = 2 a-x
f;‘ D a, < X < aj
Uaz—ay a3 - a
0
Eb x < ap x > ajs
6 x
Da1+ u a —a; az-— aj 0.5 (ug 0/2_(11)
O : asz — a;
x = [J
0 0.5 ( “2—a1)
ay— 1l —-—u a3—-—a, az-a u >
B 3 2 3 1 as - a
u 01
uy u, Uy, 7
xm m
c. Q
R=P Q<0
{0lj=12 m
Q m

01

X1

X2



40

116
{ Q/ } Qc m,
R, =m,/m 9
{0}
2.2
1996 2000
4 4. 4
0.25 e S
020 —a— 1996 i Bt B —o— 1996 U
Lo === 2000 R —x— 2000 4F S b
£
1
ES
0
11H1H 12H1H 128310 14300 2H29H 3A290
mp:]
4 199 2000
Fig. 4 Comparison of observed and calculated spring discharges in 1996 and 2000
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