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Simulation of runoff response to land cover changes based on BTOPMC model

XU Jing, REN Liliang, YUAN Fei & LIU Xiaofan
(State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, P.R.China)

Abstract: To examine the effects of land cover change on hydrologic process, the BTOPMC model is applied to simulate the daily
runoff in the study area controlled by the Huangnizhuang Hydrologic Station in the period of 1982-1986 based on four land cover
scenarios. The results show that the land cover change influences the calculation of evapotranspiration and runoff obviously.
Compared with the current land cover scenario, the evapotranspiration of the forest scenario increased and the runoff of it decreased.
The case was opposite for woody savannas and cropland scenarios. The variation of runoff in dry season was smaller than that in
rainy season under various land-cover change scenarios. Therefore, this model can evaluate and analyze the runoff response to land
cover change appropriately.
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Tab.1 The results of daily streamflow simulation using BTOPMC model in the calibration and validation periods

SEH A e A
19824F 19834E 19844F 19854F 19864F
ek R B 0.803 0.784 0.600 0.686 0.770
RN 15 22 (%) 4.3 4.1 4.0 -8.7 -0.7
722 BTOPMCHE I S5 3 (i
Tab.2 Calibrated parameters values for the BTOPMC model
HR S8 KPR SEE
1 2 3 4
() 0.0575 0.0340 0.0240 0.0410
R E KRS H(m) 0.009 0.0098 0.0081 0.001
R RESHL -8 -8 -8 -8
R TR AL R (To_clay) 10 10 10 10
W TR AL B (To_sand) 40 40 40 40
W3 TSRS T EE (To_sine) 25 25 25 25
St iR—RRE T S (Al) 2 2 2
St iR—FRE T S5 (A 6 6 6
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Fig.1 Comparison of monthly interception evaporation for various land-cover change scenarios in the
Huangnizhuang watershed during 1982-1986
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Fig.2 Comparison of monthly soil evaporation for various land-cover change scenarios in the Huangnizhuang

watershed during 1982-1986
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Tab.3 Total annual evapotranspiration under land-cover change scenarios in the Huangnizhuang watershed
during 1982-1986

T BAFFE UL 7 (mm)

1982 1983 1984 1985 1986 i
PR 666.9 724.8 706.6 696.6 611.8 681.3
AR 860.2 921.0 918.0 895.5 764.8 871.9
PR R 5 608.7 637.0 618.5 617.1 542.7 604.8
Bl 502.0 518.9 501.8 497.4 4483 493.7
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Tab.4 Statistics of daily discharge at the Huangnizhuang station during 1982-1986 for various land-cover

scenarios
H &2t
LIRS Qnmax szl% Qp:ZO% Qp:SO% Qp:99% NQElOO
HR 921.0 334.4 19.0 55 1.1 81
PRk 904.8 309.8 13.4 3.1 0.5 66
M FL i 926.4 343.6 21.6 6.7 0.8 86
Bt 923.7 352.4 25.2 8.6 1.1 94
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Fig.3 Daily streamflow occurrence for various land-cover scenarios at the Huangnizhuang watershed during
1982-1986
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Tab.5 Total annual runoff depths under land-cover change scenarios in the Huangnizhuang watershed during

1982-1986
T R HFERTE(mm)
1982 1983 1984 1985 1986 i
AR 883.7 1178.6 627.7 649.1 913.9 850.6
PRk 714.7 1008.4 440.2 481.7 780.8 685.1
NN 952.9 1247.8 710.1 715.3 9475 914.7
A 1040.7 13435 814.9 812.2 1025.0 1007.3
4 &g

S BUARAR TS A RRAS AL, RS T 4Fh - MURIRENS 5%, IF R FIBTOPMCHUI 5y HIRE AT i 5 F (1935
HCR LR IR, 250, -+ M T sl S0 K X LA LA R OB 35 Ak
BT AR BEBCBLRRE BN SEREIN, #8000 b B JSURTBE O RE BN SN B, X 7%
AR B A R, WD RV, TR A (0 R, TRURK,
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