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Hydrologic Effects Caused by the Heterogeneity of Karstic Conduit Fissure Medium
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Abstract: The heterogeneity is one of the essential properties of karstic medium, which has significance on the natural hydrologic
cycle and geologic evolution of shallow layer of earth. T herefore, the heterogeneity is the basic reason for the occurrence of difft
culty in the evaluation of groundw ater flow system.The SWMM model developed by EPA (U. S. Environmental Protection A-
gency) was used in this study to simulate the hydrologic process conducted in the laboratory, which investigated the effects of
the heterogeneity of karstic conduit fissure medium on the hydrological processes. The results indicated that the conduit size, the
porosity of medium, and the exchange bet ween groundwater and surface water have slight effects on the water level and dis
charge at the outlet of drainage area, but the conduit size plays an important role in controlling the highest groundw ater level.
Moreover, the porosity of medium can affect the increasing and decreasing processes of groundwater level, and the exchange co-
efficient between groundw ater and surface w ater can affect significantly the variation rate of groundw ater level and the highest
value of groundwater level. The model results suggested that the SWMM model is applicable to simulate the hydrological
processes of the karstic conduit fissure system.
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Fig. 1 T he conceptual model of surface runoff
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Fig.2 The conceptual model of groundwater sy stem
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Fig. 3 The hydrologic test tanks in the Karstic basin
((a)No. 1 test tank with nofilled fissures; (b)

No. 2 test tank with filled fissures)
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Fig.4 The discharge at the outlet of both test tanks
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Table I Parameter values for the sulr basins
i B/ m2 WEm BE(%)  MERERHD HWRRRED Hi K # FE/ m FRI BURMR 57 m

S1 0. 678 0.357 5 S2 Il 0. 878 0.178
S2 0. 678 0.357 5 S3 2 0.756 0. 156
S3 0. 678 0.357 5 S4 13 0.725 0.125
sS4 0. 678 0.357 5 S5 J4 0. 694 0. 094
S5 0. 678 0.357 5 S6 I5 0. 662 0. 062
S6 0. 678 0.357 5 S7 J6 0. 631 0.031
7 0. 678 0.357 5 17 J7 0.6 0
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Fig.5 Schematic diagram of the test tank
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Fig. 6 The observed and calculated discharge in the test tanks using
the SWMM model ((a)No. 1 test tank with nofilled fissure;
(b)No. 2 test tank with filled fissure)
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Table 2 The calibrated hydrologic param eters
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Fig.7 The effects of conduit sizes on the (a)discharge;

(b) surface water level; and ( ¢) groundwater level
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Fig.8 The effects of porosities on the (a) dischar ge;
(b) surface water level; and ( ¢) groundwater level

- 2R K RGN K SRR, AR A bR K K A7 38 K R
B A2 ) T — 2 IR
3.3 KRE Rk ZBTK LA R

SWMM H 7K 28 # R U T 2 7K A I B 33 T K
AN AEFEMERIRI SR AT A2 I Gk AT B, I
B} 40, N TIRSEE- RBRS KRG XN &K N iziE
K NEI R IR, IX L A 1(A2) 43 I B 20, 30, 40, 50 AT 60 %5
5 Tl SEHEAT T AL

AL 25 S (B 9) 2 W 7K it AT il 28 50 K38 K 9 /N 5 o
BT ST R G K SC R RE = R AL 2. i 1] 9 a) R
Kl 9(b) i, B B A AT(A2) a0 g o B R A K
Prid TR IV A B35 R, A 10 38t Y K S AR
ZHA 1 A2) AU 1T 9( ¢ B R KK AR AL L R (58
DU L3 7K A 50 WU B o K A i 2R B AR A AR T
MR, BLA T 5T 40 A EHE, 980 AL, ML T 7KK A7 76 B&
FR AT R R I S 2 5 1) 3486 Kk 34, I ELRE I8 21 8% i 1) KA
H; AR, ZERE N A 1S SEF, 1R KK A7 3 KRR AR, B
B B v KA S BUINME AT Z R IR ZK KA AR Bt A
SN AERE I I RS S, 1R /K 4 I 5 KK i 2 AH
ZFBMILG, 7K RS e R BB, K L B S AR T
A —Be ] 2 5, H R K KA 850 BB — K, X —Fa e
3R K KA AR 5 7K AT 3 REUE K

AT RSE, S KA s B K S A8 e 2R B = AN J5 T
Hfl AU SE R, - BB A KA R3S R A X
B TR K SCRE AR B W RN, T P KA K AR f
LA A 5 (R 50

* 120 + kXM RE I iR

Fig.9 The effects of ex change coefficients between groundwater
and surface water on the (a)discharge;

(b) surface water level; and ( ¢) groundw ater level
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