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W E FARABHBRER 78k’ T KRGAFRB AR KAGTE S EEAAFKAER AL, B THAES.
WTERRE HRARHTAREERE, E 4 k® BERN, AFR T RAXAERR 1762.82 X 10° m’/a, BBEH T K 2
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FrEFIRBES R, EFREN 98.32X 10° m®/a, U feiF FFRE 15.97% , B4 # T /K B/ 517.38 X 108 m®/
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The Application Effects and Exploitation Capacity of Karst Underground
Water Resources in Southwest China

JIANG Zhongcheng XIA Riyuan SHI Jian PEI Jianguo HE Shiyi LIANG Bin
Institute of Karst Geology, CAGS, Guilin, Guangxi, 541004

Abstract There are about 780,000 km? karst areas in southwest China, which are composed of two types of underground water sys-
tems, i.e., the bare karst water system and the covered-buried karst water system. With a lot of rainfall and the well developed un-
derground karst forms, there exist abundant karst underground water resources in southwest China. In the geological survey area of
430,000 km?, the natural resources of underground water amount to some 1762.82 % 108 m/a, and the allowed exploiting quantity
of underground water reaches 615.70X 10® m/a. In recent years, with the performance of the hydrogeological survey, the exploita-
tion of the underground river, epi-karst water and karst water in storing water tectonics has made an important advance and created
evident economic and ecological effects. However, due to the difficult exploitation conditions of karst water and the relatively back-
ward regional economy, the exploiting degree of the karst underground water in Southwest China is on the whole rather low. So far,
the total exploiting quantity is 98.32 X 10% m’/a, only occupying 15.97% of the allowed exploiting quantity. There remains an ex-
ploiting capacity of the karst underground water resources for about 517.38 X 108 m®/a.
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Fig. 1 Distribution of karst and types in south China(after Yuan Daoxian,2003)
I—BEREY; 2 EERER, 3—EEUER; v RE
1—bare karst;2—covered karst;3—buried karst; 4—unsoluble rocks
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Table 1 Statistics on the karst underground water resources

in the river basins of southwest China

S HRk
ok ARTRR | g it
sEs | mxEs |0 g

234692.57 | 845.81 304.65
184441.13 | 853.20 271.82
15185.20 63.81 39.23
434318.90 | 1762.82 615.70

KA | 413883.87
BRILHER | 364037.75
BFFEM | 30657.56
Bit | 808579.18

%2 EHARMRMTKARLITR(BEQEERST)
Table 2 Statistics on the karst underground water
resources in different provinces of southwest China

(after the institutes of geological survey of the provinces )

BEFY HWK
FRRER | REFRE
X108 /m 2™t | X108 /nfea!
33150.52 131.07 63.6221
66850. 00 231.84 129.9636
17280.10 61.91 4.9808
129600.00 | 380.20 138.8650

19850.00 73.64 25.1256
59597.87 250.92 69.0949
98236.41 555.64 166.1478

9754.00 77.58 17.9006
434318.90 | 1762.82 | 615.7006

BEM | ABRKEMR

ame| -

JUTER | 98416.83
B | 139048.37
HK | 25227.60
#M | 166936.00
$RFERI | 30039.38
WiE | 88073.70
B | 236274.00
J"%& | 24563.30
A1t | 808579.18
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£3 ZEMNIRBESHTAFETEIEN RS (BRI F,2006 FEEXK)
Table 3 Statistics on the engineering effects of exploitation of karst underground water in Xiaojiang Basin, Yunnan
(after Wangyun, 2006)

T K fli7K ki
T E & B g | CUR | un [ BRRHA | RESE | Mg | A%
Jded-! /AT P &Rk ExE ﬁﬁjﬁ* iﬁ_l&/\ i_El&
N KHE H Vil JL/AE
KRFRKH EKREEH 100 44.25 2.49 432/180 200 6 139
T RE AN E KRB 260 37.22 3.31 3200 13
ZRFKE R KR EREH 260 37.85 2.55 1200/160 100 0.6 5
KMEHH: 200 62.77 2.2 2907/794 600 3.6 1
A RERES! 200 55.06 6.49 7059/1415 5000 30 43
FIRRERAE 10 7.19 19.97 650/600
HRNREW B KRERH 100 13.51 0.69 862/40 45
BEREEBRKARMAERE TR 60000 284.37 0.07 15000/5000 | 25000 238 159
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Fig. 2 Distribution of exploiting capacity of the karst underground water resources in different provinces of southwest China
1— BB 2— B RATBX I 5 3— A T K 1 R (10° m® /a)

1—capital of provinces; 2—boundary of provinces; 3—exploiting capacity of the karst underground water resources( X 10* m®/a)

BB 166. 15 X 10° m*/a, 138. 87 X 108 m®/a M 25.13% 108 m’/a F1 17.90 X 108 m3/a; B KT £ 0
129.96 X 108 m*/a; BIRG U)I ERPU R A AR T ABREAFFRERD, N 4. 98 X 108 m®/a,
R/, 53 51K 69.09 X 10° m*/a.63. 62 X 108 m/a, WU J PG M ERK . K. . ZHAMLA 5
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Table 4 Statistics on exploiting capacity of the karst
underground water resources in different provinces of
southwest China

() EFRE |WARER THRA | #N %ﬁ?g
/X0 ea /X 100 | FRRRBE /% | 3R T
'l

PUIl | 21525.73 | 614695.66 | 96.62 |28.56| 18.54
WA | 441040.22 | 858596.40 | 66.00 | 1.95 12.84
HK | 6219.44 | 43588.81 | 87.51 | 7.01 2.52
#®M | 160300.00 |1228350.00| 88.50 | 7.66 9.48
SRBUA | 93625.96 | 157630.20 | 62.74 | 1.68 7.94
WEE | 94205.51 | 596744.09 | 86.53 | 6.33 10.01
JTF | 135943.00 |1525535.00] 91.92 | 11.22 15.53
J7%& | 30314.20 | 148692.20 | 83.07 | 4.91 15.24
Hit | 983174.06 |5173832.36| 84.03 | 5.26 12.41

T I-AFF AR AR R —E XIS RA I, #H PE R o fo
WHRRRILH, B H B RES AT RBMHAE;
2—BARYRE - KIFRA IR, % PR R AR R
MRE, T KB SRR SRR,

3 A B AR — 52 KSR BRI B TR A3 T A 7 B
B, A TKENRRES AR X ERA HE,

B &R 9. 62%, 91. 92%. 88. 50%. 87. 51%.
86.53% 83.07% ,66. 00% 1 62. 74% )& ¥y T
KERRABRIR

S 5 AP 3 B, TR A XA KT BRILA

HFRER 34 T &I, 14 TR KILHIR
AFEWIE SEAR EXT RAME B E TR
MR RS, BN S T KRR AR
I RE 304.65% 108 m’/a, B FFRE 47.79 x 108
m®/a, B EHEE K 256.86 X 108 m’/a, B 15800
5.38, M4 84.31% B T K BR B W HLFF R 5 Bk
LRESME WEE B FREZEEFRL,
BNEEH T KR AT RE 271.82 X 108 m®/
o, CHREN4.98X10 m¥/a, B H BB E N
229.84 %108 m®/a, W AR EH 5. 48, A 84.56%
AWM T KRR RITEI R ERETAERE S
FARRAT P X M RSN, T KR
BAFFRE 39.22X10° m*/a, B FF R & 8.55%
108 m®/a, W T HEIR R R 30. 67 X 108 m’/a, B H1#53K
4 3.59, M7 78.20% AE M T KEHRB AR,

4 HHiE

FELX AW AT, T AN TS E K,
WEBEKAMAR K, 4377 km® BERXK, BE i
TRRRBHE 1762. 82 X 108 m’/a, H¥H#L Tk
AUHREFR 615.70 X 108 m*/a, HiFkX
WRAHHER, BB T KRB R, Dk,
B E M R,

: %5 EEARNTKABFEZFARNZRELITR
Table 5 Statistics on exploiting capacity of the karst underground water resources in the river basins of southwest China

—% % BE EB/km? WHRE | EFRE BIRER TFRAE| B i pal-t ¢
e R X BER WA RER /X100 e |/ X 10|/ X 100ea Y| BE/% | BB | /X10%nPeakm 2

I-1 | 3K | 51347.36 22234.00 | 498894.08 | 139129.43 | 359764.65 | 72.11 | 2.59 16.18

I2 | ®M | 115747.00 82057.00 | 890720.00 | 124290.00 | 766430.00 | 86.05 | 6.17 9.34

KIL | I3 | Wi | 98416.83 33150.52 | 636221.39 | 21525.73 | 614695.66 | 96.62 | 28.56 18.54

Wi | I-4 | EHE | 25227.60 17280.10 | 49808.25 | 6219.44 | 43588.81 | 87.51 | 7.01 2.52

I-5 | %R%ER3 | 30039.38 19850.00 | 251256.16 | 93625.96 | 157630.20 | 62.74 | 1.68 7.94

I 16 | ¥d | 84822.70 57017.94 | 665232.56 | 91467.61 | 573764.95| 86.25 | 6.27 10.06

17 | "7 | 8283.00 3103.01 | 54397.00 | 1625.00 | 52772.00 | 97.01 | 32.48 17.01

&it 413883.87 | 234692.57 |3046529.44| 477883.17 |2568646.27| 84.31 | 5.38 10.94

01 | B&K | 58497.45 29864.00 | 417885.71 | 216518.51 | 201367.20 | 48.19 | 0.93 6.74

s M-2 | #®M | 51189.00 47543.00 | 497930.00 | 36010.00 | 461920.00 | 92.77 | 12.83 9.72

BRI -3 | #i% 3251.00 2579.93 | 25717.04 | 2737.90 | 22979.14 | 89.35 | 8.39 8.91

o M4 | "B | 226537.00 94700.20 |1597696.00| 134218.00 |1463478.00| 91.60 | 10.90 15.45

I I-5 | '/ | 24563.30 9754.00 | 179006.40 | 30314.20 | 148692.20 | 83.07 | 4.91 15.24

&it 364037.75 | 184441.13 |2718235.15| 419798.61 |2298436.54| 84.56 | 5.48 12.46

B | M1 | WK | 29203.56 14752.00 | 382856.83 | 85392.28 | 297464.55| 77.70 | 3.48 20.16

e | M2 | I'E 1454.00 433.20 9385.00 | 100.00 | 9285.00 | 98.93 | 92.85 21.43

i &it 30657. 56 15185.20 | 392241.83 | 85492.28 | 306749.55| 78.20 | 3.59 20.20
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Fig. 3 Distribution of exploiting capacity of the karst underground water resources in different basins of southwest China
1I—RR KL =R FE  2— RN R RIL =G 3— MR RIS 4a—ER R K IL R S— W XKL s ; 68
BRI R 7T TR IT R R 8—BUR K BRIT 4RI 9— St X BRIT i8R 5 10 BAFE X BRI 4R 11— T R BRI
R 12— RRHRI AN 3—EHAX BN R R ; 14— F K ERAR R W 15— E BT ; 16— R WM ; 17—
BEITHEDR; 18— ML F 19—AB T KENERRE(X10° m’/a)
1—second basin of Yangtzi River in East Yunnan; 2—second basin of Yangtzi River in Guizhou; 3—second basin of Yangtzi River in Sichuan; 4—
second basin of Yangtzi River in Chongging; 5—second basin of Yangtzi River in Southwest Hubei; 6—second basin of Yangtzi River in Hunan;
7—second basin of Yangtzi River in Guangxi; 8—second basin of Pear River in East Yunnan; 9—second basin of Pear River in Guizhou; 10—sec-
ond basin of Pear River in Hunan; 11—second basin of Pear River in Guangxi; 12—second basin of Pear River in Guangdong; 13—second basin of
the international rivers in East Yunnan; 14—second basin of the international rivers in Guangxi; 15—capital of provinces; 16—rivers; 17—
boundary of provinees; 18—boundary of basins; 19—exploiting capacity of the karst underground water resources( X 10* m*/a)

AR, BEE H - RIRAEE TR IR, 2
WTFKFRTAERSBT BEH#R, FMBRE TR
R MEHR T KR RRZERKNFRE, 4+
BHBNETHEBE,

BT & X 25 & B K A4, AR X i
TAFERAAREFE—EER. BAEL, HRH
KAWHT RKIITRMABREABL CHREN

98.32x 108 m®/a, W (5 AAFFF R 15.97% , B 2
A H T A SRR 517.38 X108 m*/a, BIFHT K
BRI KR EEER A SR KRS &
BB EFFF RS EFHERRY, AR,
RERAESIEE T AR A EALX T k%
HERERFHRAAERESBX M BRIFERE.
ZHEAKTEM TR A=, % BT K
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