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Abstract: A macro-scale VIC hydrological model for the Ankang basin is constructed and calibrated based
on recorded data from 1980 to 1990. The relationships between VIC model parameters and climate and soil
factors as well as the regional distribution pattern are analyzed. The multi-regression analysis approach is
used to establish formulas that can calculate model parameters of ungauged basins. Application results show
that the VIC model performs well in the Ankang, Baohe and Lanhe ungauged basins, the model efficiency
reaches 91.41%, 90.01% and 86.55% respectively, which are similar to the results estimated by the calibrated
parameters. It is shown that the proposed method can be used to modeling runoff in ungauged basins.
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Table 1. Parameter variation analysis of the VIC model
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Figure 1. Comparison of calibrated and calculated parameters of the VIC model
E 1. vVIC Rk SRR EEMBRANHEELRRE
B Ds [
M High - 0.45 M High : 0.85
b Low - 0.15 s Low - 0.10
Dm Ws
W High : 5.17 M High : 0.82
i Low £ 0.31 i Low : 0.27
60 Copyright © 2012 Hanspub



1L - H3 JAwER, & VIC BB St [X 7 A7 FUAE L2 A8 TE BERRAUE 32 H

y

. J

¥

Depl Dep2
W High : 0.13 P High : 0.40
W Low : 0.02 s Low 1 0.04

Figure 2. The parameter distribution map of the VIC model with 5 km x 5 km grid in the Ankang basin
B 2. REFE 5 km x 5 km M4 VIC HRISHHHE

P
P High : 1368

P High : 16.5

s Low - 14.5 W Low : 707

E T

W High : 751 W High : 0.39
s Low = 240 W Low : 0.21
Cv P Cv E

P High : 0.59 P High : 0.67
L Low : 0.40 W Low : 0.43

Figure 3. The climatic factor distribution map with 5 km x 5 km grid in the Ankang basin
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Table 2. Comparison of simulation results with calculated and calibrated parameters
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Figure 4. Comparison of observed and simulated daily flow hydrographs in the validated basins

4. VIC BHEFi I AT B R md R R

62

Copyright © 2012 Hanspub



F1E - F3W JmER, .

VIC 7S St X 73 Ai U AR T SRR 72

5. &g

VIC BRIE TR R A WO 5, Rl T =%
JE 7K BRI BE 5117 e W s 2 K 2 1) o A AN 2 S
Rtk o ASCHIETT T VIC B S B e Tk A X 32y
AR, SR 2 o AR R T VIC B S 4
LRI A, @50 7T PILRIE 5 km < 5 km [
1 VIC #R, IfF T IE R X i sail, R
Bt

£EHk (References)

[1]1  RESZLAE, FRARZR. A sUAUEAK SO MY, o [ KR K R
J§AL, 2004.
XIONG Lihua, Guo Shenglian. Distributed hydrologic model.
China WaterPower Press, 2004. (in Chinese)

2] Rz, B&E oA SUKSOR TS N RE R[], KA 2
%, 2010, 41(9): 1009-1017.
XU Zongxue, CHENG Lei. Progress on studies and applications
of the distributed hydrological models. Journal of Hydraulic
Engineering, 2010, 41(9): 1009-1017. (in Chinese)

[3] LIANG, X., LETTENMAIER, D. P, WOOD, E. F, et al. A
simple hydrologic ally based model of land surface water and

Copyright © 2012 Hanspub

(4]

(5]

(6]

(7]

(8]

(9]

[10]

energy fluxes for general circulation models. Journal of Geo-
physical Research, 1994, 99(7): 14415-14428.

VANDEWIELE, G. L., ATLABACHEW, E. Monthly water
balance of ungauged catchments obtained by geographical re-
gionalization. Journal of Hydrology, 1995, 170(9): 277-291.
YOUNG, A. R. Stream flow simulation within UK ungauged
catchments using a daily rain-runoff model. Journal of Hydro-
logy, 2006, 320(6): 155-172.

LB, TRATRE, FR, . GIS 1 =Ukifisgik TRl i B
FA]. /KFIZAR, 2004, 4: 15-20.

JING Liyang, ZHANG Xingnan, WANG Jun, et al. Application
of GIS in simulation of river basin hydrology in Three Gorges
Project reservoir. Journal of Hydraulic Engineering, 2004, 4:
15-20. (in Chinese)

GOSWMI, M., O’CONNOR, K. M. and BHATTARAI, K. P.
Development of regionalisation procedures using a multi-model
approach for flow simulation in an ungauged catchment. Journal
of Hydrology, 2007, 333(9): 517-531.

DONALD, H. B.,, BOORMAN, D. B. Estimation of hydrologi-
cal parameters at ungauged catchments. Journal of Hydrology,
1993, 143(3): 429-454.

GUO Shenglian, WANG Jinxing, XIONG Lihua, et al. A marco-
scale and semi-distributed monthly water balance model to
predict climate change impacts in China. Journal of Hydrology,
2002, 268(4): 1-15.

FhifEse, REH, . KOCRER SR E B HERM]. Rl
ARkt 2010.

LU Guihua, WU Zhiyong and HE Hai. Hydrological cycle and
quantitative forecasts. Science Press, 2010. (in Chinese)

63



