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Fig. 4 The bnd use maps at three periods n W uding riverbasin
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Table3 A rea and percentage of different bind use types at three periods n'W uding R wer Basin
1990 1995 2000
(hm?) (%) (hm?) (%) (hm?) (%)

889 176 29. 293 881 012 29.024 887 369 29. 234
127 336 4. 195 120 091 3.956 136 618 4. 501
1295 368 42. 675 1 421300 46. 824 1349 148 44. 447
22 048 0. 726 2 258 0.733 21269 0. 701

11 669 0. 384 11 147 0.367 11842 0. 390
689 822 22. 726 579 611 19. 095 629 172 20. 728
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2 2
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4
(R) DR (% ) Table4 Results of annual munoff smulaton n Wuding R ver Basin
(R)
; ; R (mm) (mm) (mm) @)
[ 1980 32. 90 24. 79 8 1 24.7
R=2R, /2R (7) 1981 37. 06 35. 95 11 3.0
=1 i=1 1982 34. 55 32. 51 20 5.9
DR (%) 1983 31.92 27. 9 39 12.3
DR (% )=N N %1000 (8) 1984 34. 16 36. 46 ~2.3 -6.7
N 1985 39. 35 42. 47 -3.1 -79
< 20% . N 0. 953 (%) 83.3
1986 32. 62 30. 38 22 6.9
1987 32,13 28. 51 36 1.3
1986~ 2000 ,
1988 42. 07 40. 45 16 3.9
2 4 1986~ 2000 1989 31. 89 28. 01 39 12.2
, 0. 999 1990 33. 12 34. 03 -0.9 -2.7
100. 0% 1991 31. 68 30. 05 16 5.2
1992 34. 44 37. 9 -3.5 -10.1
1980~ 1985 , 1993 24. 12 26. 84 -2.7 -11.3
4 1980 1994 39. 05 33.97 51 13. 0
1995 36. 75 36. 39 04 L0
~ 1985
1996 36. 29 34. 3 L8 4.9
0. 953, 83. 3%
1997 25. 34 29. 37 -4.0 -159
2.5 1998 28. 63 32.75 -4.1 -14.4
1999 24. 66 25. 11 -0.4 - 18
2000 22.70 26. 65 -39 -17.4
0. 9% (%) 100.0
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A Lunped W atershed HydrologicalM odel
Considering L.and Use and Land Cover Change and Its A pplication
XIE Png, ZHU Yong, CHN Guancai LEIH ongfu LI Jing

(Wuhan Unwersity, StateK ey Laboratory of Water Resources and H ydropav er E ngineering S cience Wuhan 430072 China )

Abstract In order to evaliate quantitatively the hydrology and water resources effects of land use and land cover
change (LUCC), a lumped watershed hydrobgical model considerng land use and land cover change ( LW HM -
LUCC) is developed. In INHM-IUCC, based on the first-order type of land resources classifying system of Chr
nese A cadeny of Sciences abasin is divided nio six different types of LUCC. On the area of each type of LUCC,
considerng the difference of evaporation and nfiliraton respectvely the surface runoff and the runoffbe bw surface
are caleu lated by using mnoffyie d model coupling of excess mfilratbn and excess storage. The surface runoff dis
charge and the mnoff below surface discharge of each area are routed to he outlet secton of basn by usng geanor
phobgy concentration model and lnear resewvoir mode] thus the basin hydrology discharge process is obtaned.
Themodelparaneters inc hde w atershed geam orphologic characteristic paraneters runoffyeld parameters and con-
centraton paraneters The fom er can be obtaned by geography nfomation systen technobgy and remote sensng
technobgy, but the latter need to be derived by the optin izatbn method accord ng to watershed hydrological data
A ccording to the daily ranfal] evaporation and discharge data ofW ud ng R iver Basn durng 1980~ 200Q the pa-
ran eters of themodelw ere calbrated and verified. The coefficient of water balance (R ) is0.999 and the qualified
rate of annual runoff deph (DR ) is 100% durng calbratbn period 1986~ 2000 and theR is 0. 953 and the DR
is 83. % durng calbraton verificaton 1980~ 1985. The calculated results ndicate that thismodel has good a-
daptability n Wudng R ver Basin. By the rationality analysis of the model runoff yel and concentratbn parame-
ters the conchisbn is that he relatve value relationsh p of evaporation ability of d ifferent land use types nWudng
R wer Basi is cultivated land > forest land > rangeland > unused land.

Key words land use and land cover change bmpedwatershed hydrologicalmode] hydrobgy and water resources

effects W uding R iver Basiny parameter calibration and verificaton



