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Rainfall-runoff analysis and simulation for upstream area of Huaihe River

DENG Peng', LI Zhijia’, GUO Yuan’, SUN Shanlei'
(1. College of Hydrometeorology, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract; In order to obtain information on the water regime of the Huaihe River Basin, the rainfall and runoff in
the catchment upstream of the Wangjiaba sub-basin, in the main stream of the Huaihe River, were analyzed and
simulated. Historical data from 1985 to 2007 in the basin were used for rainfall-runoff analysis. The distributed
SWAT model was used for monthly rainfall-runoff simulation, and the SCE-UA algorithm was used for automatic
calibration of parameters. The results show that 50% of annual rainfall was concentrated in the period from June to
August. The mean monthly runoff and runoff coefficients of the Xixian and Huangchuan sub-basins in the southern
mountainous area were higher than those of the Bantai sub-basin in the northern plain area. The determination
coefficients of the simulation results of monthly runoff in the Xixian, Huangchuan, Bantai, and Wangjiaba sub-
basins were 0. 77, 0. 81, 0.69, and 0. 80, respectively. The rainfall in the upstream area of the Huaihe River
areas shows a significantly seasonal centrality. The characteristics of runoff of the southern mountainous area and
northern plain area are different due to terrain difference. The water conservancy facilities have significant influence
on the change of rainfall-runoff processes, resulting in the simulated results of the Bantai sub-basin being inferior to
those of other sub-basins. The study area is a runoff data-deficient area, and the distributed hydrological model
adequately reflects the given information of the underlying surface, which can offset this deficiency.
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Table 1 Land use and soil types of basins in 2000 %
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Fig. 2 Mean monthly rainfall Fig. 3 Mean monthly runoff

AT 01 DL YRS R i K, AR e R K 381 LB AR /D | EL O L s i,
— AP DR S L X U A BELA A R A AR A A B i DAL e L DAl i R Bk E T, L 9%
FREE AP0 F A P A ) . BB R AR I d /N, I TR DL it s 35 22, O SR X
HEABK & AT At | 1 KT X K A AP0 O A P P A e, SRR B 2 1 BRSSO LA
Ik 4—10 H AR R0 0. 41,0, 45 ,0. 28 0. 35, [ FEUEH B B 3811530 RE 9 L M P 3 ™ T AR R
TG WIS E I, AR FE R AR AR PR AL e P S N 2 frs . P BE G s U AR i
A INIRE] T 0. 05 FONE BEARSG . 8811 AL Jo8 e 2K o R o 5 Al A, L2 o T i 4 48 i 2 D 2
f=R

W AR R O BT rp AR
AU E AT 4R 1 E 8 S
B BRI S, BT A

R2 BEWRERERZEER

Table 2 Linear trends of rainfall and runoff
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Fig. 4 Monthly runoff hydrograph in validation period
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