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Fig.1 Map of the Houzhai basin
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Fig. 2 Sinkhole and drainage unit of the

Houzhai catchment
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Fig. 3 Land-use type classification of the Houzhai catchment in December 1993
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Fig.4 Land-use type classification of the Houzhai catchment in December 1999
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Tab.1 Percentages of land-use types in the Houzhai
catchment in 1993 and 1999

PP 1993 £ 1999 4
HRESL BB S

pid::] 13.19 23.27
(31 25.53 16. 90
i 0.71 7.19
KR 0. 55 0.63
wna 0. 64 1.18
RIEH R A 59. 38 50. 83
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Fig. 5 Frame of semi-distributed karst hydrologic

model based on sinkhole
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Tab.2 Runoff yield parameter in 1994

BT A R B#R ZHRE HlKE BAH
i T Bk KB B Wn/mm 23 30 35 35
FE T 1R B IR TSI LR E KB W 10 12 10 10
HREFTARYC 0.95 0.95 0. 95 0.95
#H¥B 0.25 0.25 0.25 0.25
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Tab.3 Runoff yield parameter in 1999

HTHIRAE B 53 401 ZRE HiLKE 828
B T35 B K EKEEWm/mm 35 45 55 55
BE T S B BT L RR K B W 25 30 40 45
BEFHEHC 0.85 0. 85 0. 85 0. 85
K¥B 0.20 0.20 0.20 0. 20
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Tab.4 Table of confluence flow parameters of
different sinkhole in 1994

®1 199 FEWICHEBHE
Tab.7 Table of confluence flow parameters of

different stations in 1999

o 2 1 5L TH%E fH% BTRB A gBiER  EERER BUKE FKEKE
ERFAFLERREEA 0.8 0.45 KEEE KR 25 30 40 45
®KFBKERB 1.1 1.1 BURRERARAL 0.6 0.3 0.2 0.2
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Tab.5 Table of confluence flow parameters of

different stations in 1994

BTiEA BHER  ERE FlKkE FKHR

K EKE 15 30 30 30
BIRMEMAR A 0.65 0.55 0.3 0.3
BTRMAREBAT 0.4 0.2 0.015  0.03
BB KRR B 1.2 1.1 1.1 1.1

BTHEB KR Br .0 1.0 0.9 0.9
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Tab.6 Table of confluence flow parameters of
different sinkhole in 1999

KR E R T % A%
BB HHAK A 0.8 0.4
FEKFBKERB 1.1 1.1

BEHRERARERAF 0.4 0.2 0. 05 0.05
BITHSBEKAR B, 1.2 1.2 1.1 1.1
BITHBBRKER BF 2.2 1.1 1.0 1.0
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Tab. 8 Simulated runoff under different rainfall conditions and different land-use types

HRIRE LFRIE R Bs R Bt R 2 LRRE R 2
R EBRIRAT ESERA EBBRSE EERRE
TwFA LSBT ETRRE EBRIRET ESHEE
B RRR/TT m? 400.12 365. 87 373.89 342.48
ZRERK/TT md 747.15 665. 96 776. 43 727.77
BABRH /T m? 270.59 259. 46 326. 26 317.74
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KL £ ERF 4 B/ 34, 25.81.19 AT 11. 13 T m®;
BRFR 2. 1999 ERBEHFHFREFEATHELT,
THAE/ HEAESBERABPIESRREIIRNE
EM R ER . ERENT KR EERA S HRDS
31.41.48. 66 f18.52 i m®,

RESBLE FLERFREAEHFRLT,
A AT R/ B R 7 R R MO R b
ETEREMTIHMA/ERNRERS, MERK
fret A S RIZAT LA/ R THRERAETSER
BRI, SRR THARE TR RE6—8. Bl ik
2 569 [ N 3 B AR ot T RS BDFE R K 2B 138
ERERM, BARR A EKOER BT
KEF,BEARRL, MR EERUBE KRR
PR35 & B KA T LU KRR B R

5-29 6-13 6-28

— AR
e AR R

7-28 8-12 8-27

Be BHFEN1994 FURRGHTEZRTFRENE

Fig. 6 Comparison of runoffs before and after the eco-construction under the climate in 1994 at Muzhudong station
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Fig. 7 Comparison of runoffs before and after the eco-construction

under the climate in 1994 at Laoheitan station
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Fig. 8 Comparison of runoffs before and after the eco-construction

under the climate in 1994 at Maoshuikeng station
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Hydrological responses to land-use changes in karst area

— A case study in Houzhai river, Guizhou province

MENG Hai-hua, WANG La-chun
(School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing, Jiangsu 210093, China)

Abstract ; Selecting Houzhai underground river basin as a study area,a sinkhole-based semi-distributed karst
hydrologic model, which is based on the analysis of ecological environment features and karst water forma-
tion mechanism, was proposed and the impact of land-use and vegetation cover changes on the catchment
runoff and the relationship between yield flow parameter and confluence flow parameter in Houzhai catch-
ment, Guizhou province was discussed by means of field investigation, data collection and modern spatial
technology as well as geography information system and remote sensing technology in this paper. It is proved
that, after the eco-construction, flow yield parameters change little except the maximum soil moisture stor-
age, confluence flow parameter change little too and get less than that before eco-construction basically. It is
also proved that, under the constant rainfall, flow yield decrease and the runoff which is under the vegetation
coverage becomes smaller at low water level and becomes larger at high water level after the eco-construc-
tion.

Key words : land-use/vegetation cover; karst; hydrologic response; semi-distributed hydrologic model; sink-
hole



