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Experience on development and comprehensive management of karst water
resources: A case study of karst regions in West Hunan

LIANG Bin, ZHU Ming-qiu, PEI Jian-guo, HE Shi-yi, TANG Jian-sheng
(Institute of Karst Geology , CAGS, Guilin 541004, China)

Abstract: Based on the analysis of karst water environment, present situation, and existing problems of karst water
resources development, some typical cases of successful or unsuccessful utilization and management of karst water were
analyzed. Utilization manners and methods for karst water resources were summarized, such as the construction of karst
depression reservoirs by blocking up the outlets of streams, water diversion for irrigation, and exploitation of hydropower.
Experiences in integrated utilization and treatment of surface water and groundwater were also presented, which would
supply scientific foundations for reconstruction and rehabilitation of ecological environment and for control of rocky
desertification in West Hunan.
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RIS, EERILER IR AN B,
S— R EREHR M EEFME R,

WMTBEXBRERFERNBESE, RN, 4
BAERRAL, AR T EBRBEENRESE
#,MAEMTRE T XEF/ CNEE, BRFEN
Hi 3R AT SURIK SCHE R G5 , 18 K B IR e 23 4 76
B 2t G IS B A K R A (Y 69ke®) , B
BA 50 Z4&HTF 300 ARG,

- WEER RS R E T KA HEAR AR S
T AMOEBKRE, AWK RGEIR T 5Kk
A B THARELFHLEFE, LUK
EBMELE DR, BERKREZRHEITHBH
TKHBER , & BB A FA KB B R HE T 730K

WTKZUMTH EBEXREEEPHM,
Eg&H  REAXTF 0L/s WEBAR 291, B E
38507.71 L/s; HE AT 1000L/s 2 4, BN E
5627.03L/s, WE KT 10L/s H#8 T FI 3L 437 4,
SR 327753.35 L/s; B K F 1000 L/s #9-29 %%,
BWEE 271628.69 L/s®, BiEHILIK, KBS —
B4 FEGELEARS, BEARFTYEETZATF
ARABEEABEMER, FEBKREEHRX F
TR RN R E AT R D SRAE AR, BB
RET =ZFRAHEWERR, XA KR L F A
PAE T B AT
1.3 ABKFEHR

WASERM BN TERBIRET , B KE
BEE, BEH, RKBEREERN 133.3 12 n'/a,
HTKBREERN 1443.97 77 m*/d(1998 4E) , H
BHHKEESE 1109.51 77 m*/d(1998 4E), H#F
KBRBELEN 78.4%(F 1), BHRWE , MEEE
REBAKBRREBEE, MEBIREE>RBR
BEREEEEM.

#1 HERERNBTRAE?
WFARE  AEARE  HWKTFR

F wi/d

2% B B R LR
h AIE: 337.34 285.15 101.78
KA 318.07 228.66 84.85
R E 186.55 150.52 56.05
bizeicg: 137.40 130.49 50.79
P 83.83 40.49 15.03
HEWH 73.48 53.73 19.95
RBE 240.17 215.34 86.79
PRE 67.13 5.13 1.97
4 it 1443.97 1109.51 417.21
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2 BBRRABRFEZFI BRI

LB ERERSFEF AR KH R, Z
WX EBERTRKESTHEMNAE RPFRAASE
BABEHNBEREEEN , LA ARRL 147 7 w'/a,
BE&TE, BRI A BKATF 2 AR ERRE.
BFRENERE, HAEEEXKRRAAEN5.5%,
ARG HO WAL BEREFRAAEEKE
FIRBKEN4. 1312 /a2, KPRUFRFFER
3.8734Z m*/a, H B EM 93.78%, T RAEFETF X
FIFR 0.257 12 w'/a, HEEM 6.22%, MM
11.436 77 hn®, R L EEHIAR 1.321 7 kW, #RK
WHOKFBABE N 168 7 kW, H P THF X
18 5 kW, BBE F % 17.8 7 kW, N A F L EK
16.5% ,4E K BL & 6 12 kW+h, &1L 2] 2001 £E i, M
Pt AR NBUKER 612 B, 3L A R B B 9 B,
ANEUKEE 603 BE, B HIEUL, B K IR AAE BRI
RAH,BRTABIAEFKERBEERE,F
BRHET s LN ERE.
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3.1 ARBEEBRAWH AL, RAZE.ATRK
B

MRAEHNKARRE, ZELHERAEN
2.1 AHEE 6221, SR TLEAY
7k B2700 * MBI RS E A KK E 4000’ BIKFE. #
5 K& 517’ /hm? (£ EFH R 120m’/hm?) , K
M EH KR 565 m/hm* (24 342 m’/hn ), B FK
WHIE B 4, s R IR A, bR A F AR H
3.6% ~4.2% , ERAE R KEHRE 19758 A, HKX
NEADK19.3%, BB TXAMEHBREHHEEX
2 5 PR K B #5376 R 3 A R SE BR IR K BEfE 3K
BERW AR SR, BB K ETE, Rl £ =4
FREBERS, L EIAKE 17609.17 hn, H
Rtk TRE954.17hm?, 5 54.2%, Fi4EE K
TR, EEERBREHE™,
3.2 AFIRVANE BREESRE

Yisth BRI A KRG PR K 4 B, /DR
JKEE 210 B, i3E B M 1891 4,5 RATEET
W, 585 KEX% 26176.7 FF o, B 48.75
Fh?, BE BFHSER, ELBRBAR. B
H HLTREE. . ITREHEUREFRIESHHERER
BEEMBR BhT2F BRAEE AREBR

@ %EFH ARL. MESEL KB T ARRERZ S5 H R RE, B4 B REZ B, 2001,
QO E#b EAF B A MR T RS, AN ERAE R B AHEKF IO R A AR MBR W S RAHTRRRE, 1998,
@ WML FEH K B RMARR, MBI B R K S TR 2 LRI A, 2002,
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#, BABRTHE, BETEEURENE R
3.3 AfEEA KEFEREE . EFEZAER
B

XAk ER- R 63.48 7 kW, T F R A
14.8 5 kW, EFF R FIFH 4.6 77 kW, FF R FI RN
31.1%,

4 ERKBREARFASRAREZR

4.1 ETheLpl

a. BIUERESBEMR B THEAKE, &
SRS, T DA AR EREERD, B R
WTFKEE, F B EERS KRB RKKE, HE
EBLTRETTER, ERXT000 5 o, BRTRH
B e R ILERGESREERE, A
1985 2 2000 £, AR BE=EMN 85 kg i3
400 kg, A 3541t A M 40 JTH4 M3 1500 JT, FRAKFR
BRE, WEBXIEFKE 1km P EHEEH 51
%, BLRERRESE AR, BEFETF R AR
BT\ 4 4b i EE K B R TR AL
T R 3 b T KR, A R T A
FHREKER, LTHEAFER, BEANR TS A o,
MW 138.3 o, LB B K 26 kWD,

b. KEEE-SELE—HHEHNEBKX,
RIEMGIEE T X KB 3% A 7 X I RE K R 3
2%, tHEE -S5ESE—HE—HNERK,
EERAT KR AZARER KR L NER
EEEKXYE, BB 2 O, RETRKE
450m’/d, fRpR T = & BURHHE HER R ER BT E
FERHUKIX 4000 AR 13.33 hn 42 B A4 3 8% 190 8 5 4%
WBEAEX B B, BB 5 0,478
& 1600 £ nt/d, HiZK AR HFH KR 5500m’/d, %
AU T HIR 2 7 A OBEK K B AR B A
X, FK TR AR G8E, BT RUAEBERY KT
50m, @ AR, RIBFHH 3 O, FEHKEN
44T o, R T BB RAEIERAKD,

c. HMTFW I OEMEIKFRKELK, BILE
WIES BRI, BRAERTRIRAMIKERSE,
BERWERE OB 4 S0m # B2 FF ¥ 51k B
i 3.5km, FERIE K 100m, 317K 1.0 /s, BNE R
1000kW; LN A3 7K B 3G, 7636 O _E3## 4 800m £
W 51K BEE 500 m, TE B 3% 2= 200 m, 3 PL A &

5000kW;/NIETRK R0, 5L T AR R, K
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R AE ARG, miEEE SRS —
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NEERE, B5IKRE EFIKE, ENFRE KM,
BINEU T Z%A 4 700 A B9k A 7K 8
4.2 KM

a. FEHKRAMEK BT KESFRKES

W, KEREHBRT 1971 £, KRB 2
EXRRB TS OARE—ER 20m K517k,
F¥E S| K BEE S00m, B R ¥& 23K 200 m, LA R
5000kWoH FREFRM T HRBENELK, HFEK
BHE, ENEREBL 0% ~80%, MEKEFKE
SR, EEBR KRR, SBBUFEIERTRER
FRFHETR, U S R K b T KBS BIKEE
(7000 75 o), AREBIBHHE HEK EBER B R RSk
o ZE 1982~ 196 FRFZRIT BB T, HT
1994 ~ 1996 SEHAT LK EHR AR, HEX K RFHBT
AL BMAX TERHMARRAERA, ERIFN
BERE MRK T KER G R K R E LR K
HE,
b, WES DRRRER BT HT K TR
#l, DEER5IK TRE 1992 £FE, YR Rb
Tt T 3 T W2 AR AR, BEXEARA
R¥XHT,BEBFHETIKEE 900m, BAT| KEHE
FTRAIMEK, GERXEE X R, 51K TRER.
2000 £E7E B M S B 2 B 5 VR s R PR ST R R AR RO 2
REF EBNELEKFT, FER T EETIRE
FRF BRI, S K TR RET/EMH, BT
1000 A4k F 7K + 1000 h? 4% I 88 9 1) O,

BT S, AR KRRIFRF A RK KT ERE
KEHTHEBREARAHE . LEBERRAER
ABRGHF AR RITHS RIEE RN
4.3 HRKBRBFAEFAARNSH*

REME AR X ERKREFZA AR AZE,
ABRKBREFRAATBENTRNETER BRME
KU T KB A 7K e, IR EE AR B, 3 RS T LT R

O 2%, 300 AHAFLRARRBARERPAEIE—WH NS KARAKRESEF RN ARG, PEBRPERAEL
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EHE, R R AT SRR K, 453 R K, 4B X ¥ 248K
BliEER R, RAKEEEIIAMEKFEKXSI A
EFRFRAARBEERKED, REFEAA
FREFAFARBH T RO EB TS OB
B, Bk R H MR IF R K 8 QS , 3 kR
AR I R K 88 ; Qs T W R A MBI K, 51K
R AT KK OB ERSI BT, 51k & B
W AERK;ORESIK,IKREEENER
K;@EFHFR,ANERAKORBREBREKETF
R, BIKREEENEHK,

FREBKREFRAAF RS R HEEN
TR F LSRR, £ BB h R, MEERA
KK B FARREE, Bl FABEkEA
AR, FEFRXFE A, BENTEEX B4
FEWAK IR R R, R RA U T I
W RFESHBER, |
4.3.1 RAKIMTRESTFLAA

WMPE R AR AL RS FRIEA 2 H, hH
VAL T 3 e M O T , 75 S R T S B
B BRKEEKETFHERERKNRE, HIE
ALK 160 km, HILEEERLSER, BFTA
K, BE KB TARAERE, B FRAREE K, K
SERE+SEE, FRERNALE BRHEA BTN
25 AUABLEL 5 P9 BR SRR /N B s 06 20 B, BESHLE
£ 52550kW,EE R BB A 23000 7 kW-h; 3 K&
M A 2000 4 h?; SR BB LML BB, 4
AR BT SR K BA S W A K &
8 BRAOH S s TSR AL 1000 hn? LA b 9K T T 76
£ HAUR A W AR LB K,
4.3.2 BBALTTEoREEXRIAKFLAR

FEFEBTREOREER SRR T4
WA 5 EREE R, 7 H B &S EEEHTEK,
AR B MM TS K Bk R D
PRE—HFELTH REF_BEAF04AKE
FLOHOEBFARAKE REKED, HORRE
640 m, i B 40 ~ 50 L/s, 1963 4F B W ZE A D& 5K
1,346 1km K3IKEE, BRI BE, 4
— Bt R B R IEVE T, 1999 SE BB K, 3
BIKEE KL 4km, EEMBRT 2000 AKKHER
133.33h? R AR, QBEEKFE®BTH, HO
B 900m, B 50L/s~60L/s, ZEi O &3 KM, IF
B2 km K5I KIERE, Bk 400 AKKRER

33.33hm* R AE BT, BRERFLN, FMERFES .
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KT KBS KE

FERFA IR A T 2R A R K
S0, BRI K B, B K T K BB A
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KB (FER 50 7 o) RUBE B /R WK AN
HEKEE (FE25 300 75 od’) B il AL RD YR K BE (BER
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R R, M3k T IR R e S , U] B A
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WRESR, MR AR AR AL, ARGELT
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