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Fig. 1 Digital elevation map of Sanchahe river watershed
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Fig. 2  Location of Huayudong and Santang karst underground river systems in the middle and upper reaches of the Sanchahe river
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Fig. 3 Hydrogeological sketch of the Huayudong underground river system
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Table 1 Average annual statistical values of physicochemical parameters of groundwater at the outlets of Huayudong and Santang un-

derground rivers
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Fig. 4 Hydrogeological sketch of the Santang underground river system
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Fig. 5 Grid nodes of relative relief in the study area (a. Huayudong underground river, b. Santang underground river)
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Table 2 Statistics of relative relief
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Fig. 6  Variation curves of rainfall and flow (a. Huayudong underground river, b. Santang underground river)

RF R

TR I I YR T D 2 T DAy A R D £ A
R UL SR i A 2 AR 0, T SRR I R ekt 2 R B e
SR TR A 2 BRAS A RRAIE o /K SCH Bl I s

3.3.2

7N, AE M R A 2018 4F- 9 H 23 H A — 3758 N ,
6 h fix KPR ik 26. 2 mm, = I LR Il 7E 2018 4E 9
H 25 H &A= kM A, 6 hfic KRR Bk 28 mm, IIE
Ji 3K A bR R G R AR K, — R )



$39% o T

= B PN 2 YT U9 U R [ o 00 B ) R 161

12 A JRER A 7= A A R o e, AT A A A 7K Y]
DA TR P A K Aok AT K A T

T T
0 500

T T T T T T
1000 1500 2000 2500 3000 3500 4000
IS 18] /%30 min

JK, X6 33K T A% L T R 3 — I B A U o3 ) R AT
Il 2% 53 M, S5 R AN 7 B o

10 000
8 000 A

6 000 4
4000 1

2 000 1

id / Ls

1 000 4
800

600 A
400

b

20 ———7F——F——7———T T 1 71—
0 500 1000 1500 2000 2500 3000 3500 4000

fi5f 6] /%30 min

E7 REFBHLZ (e LERMTH, b. Z3EHTW)

Fig. 7 Flow recession curves (a. Huayudong underground river, b. Santang underground river)
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Table 3 Statistics of flow attenuation parameters
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Flow recession analysis of karst underground river basins in different
karst geomorphic units in the upper reaches of the south source of the
Wujiang river, Guizhou Province
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University of Technology, Guilin, Guangzi 541004, China)

Abstract The Sanchahe river basin is located in the transition zone from the Yunnan plateau to the Guizhou Pla-
teau, which is the south tributary of the Wujiang river. The total area of the basin is 7, 264 km*, where elevation
drops from 2,000 m to 1,100 m. This basin hosts many multi-phase karst and diverse landforms. Within this ba-
sin, the Huayudong sub-underground river basin and the Santang sub-underground river basin are located in the
karst peak-cluster region of Panxian-Weining and the karst peak forest region of central-southwest Guizhou, re-
spectively, possessing different karst development characteristics. To investigate the relationship between karst
surface morphology and structure of karst water-bearing medium, this work uses the topographic indexes (eleva-
tion and relief) of the two basins to compare and analyze their geomorphologic development features, and deter-
mine structural characteristics of the water bearing medium in the two basins by the flow recession analysis based
on interval exponential function. Results show that, (1) The Huayudong underground river basin has an average
elevation of 2,306 m and an average relief of 73.2 m. It can be divided into two areas: high relief area I (mean 122
m) and low relief area II (mean 64 m), which account for 14.9% and 85.1% of the whole basin area, respective-
ly. The Santang underground river basin has an average elevation of 1,880 m and an average relief of 87.6 m. It
can be divided into three areas: high relief area I (mean 106 m), medium relief area IT (mean 81 m)and low re-
lief area II1(mean 48 m) , which account for 40.2% , 49.7% and 10.1% of the whole basin area, respectively. ( 2)
The recession coefficients of each stage of the Huayudong underground river basin are 0.000, 3, 0.000, 1,
0.000,06 (1/0.5 hour), the total water storage capacity is 2, 199.356 X 10* m*, and the water storage of different
hydrological sub-regime accounts for 0.1%, 9.9% and 90.0% of the total water storage, respectively. The reces-
sion coefficients of every stage of the Santang underground river basin are 0.001, 0.000, 3 and 0.000, 1 (1/0.5
hour) , the total water storage capacity is 2,310.902>X10* m’, and the water storage of different hydrological sub-re-
gime accounts for 9.4%, 30.8% and 59.8%, respectively. These results suggest that there may be some correla-
tion between surface relief and flow recession, that is, high relief corresponds to strong karst pipeline flow (the
first flow recession state) , and low relief corresponds to aquifers (the second and third flow recession state) with

small fissures and karst cracks.
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