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’ 1
1973~1988 Table 1 The decadal characteristics of the annual
rainfall and runoff in the Wuliehe River basin
' /mm 1% N0'm’* 1%
Povs (ri) =yl (1) 3) 1971~2000  530.39 - 22022.77 -
P (r)  Pu(r) 1973~1988 1971-1980  552.91 425 245224 11.35
3Yi o 1981~1990  500.65 -5.61 14999.1 -31.89
, 4 . 1991~2000  537.62 1.36 26546.8 20.54
R;("J:Y;Rl("i) 4)
:R;(ri) ;Pd(ri) 2.2 SWAT
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o o , R* E,
1.5 0.8, o
s 5%,
s 3 ;@ o 3a 1973~1988
s 1973~1988 ;@ (4) ,
;@ ( ) ’ ’ 8
, 1973~2000 ( 3b),
5 SWAT
2
2.1
2
1971~2000 Table2 The results of the discharge simulation at the Chengde station
5 « 2 ’ s R E, RMSE
s o 1
20 70 .90
20 80 (1973~1982)  7.59 775 085 0.83 4.64
’ ’ (1983~1988)  5.06 507  0.89 0.87 2.49
2 1971~2000 (a) (b)

Fig.2 Annual variation of rainfall and runoff (a), relationship between rainfall and runoff (b) in the Wuliehe River basin from 1971 to 2000



3 (a). (b)

Fig.3 Comparison between the simulation and observed monthly hydrograph(a) and annual discharge distribution(b) at the Chengde station

4 (a)1973~1988 ;(b)1983 ;(¢)1983
Fig4 The precipitation isoline of (a) the observed rainfall data for the period 1973-1988;
(b) the observed rainfall data in 1983; (c) the interpolation of rainfall data in 1983
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5 (a) (b)

Fig.5 Variation of the area rainfall with different rainfall input (a) annual rainfall; (b) monthly rainfall

3 1973~2000

Table3 Simulation assessment of the runoff with different rainfall input in the Wuliehe River basin during the period 1973-2000

1973~1988 1989~2000
R? E, RMSE/m?-s™ R? E, RMSE/m?-s™
0.85 0.84 4.14 - — _
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Fig.6 Comparison of the simulated results between (a) the average annual discharge and
(b) monthly discharge with different rainfall input at the Chengde station
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Effect of Uncertainty in Rainfall Input on Distributed Watershed
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Abstract: In a given watershed, the rainfall input has an important impact on distributed hydrological simulation. Thus, there is a

real need for more rainfall gauges in order to reflect rainfall variability and its effect on runoff prediction in the watershed scale.

However, the rainfall data may be incompleted in some watersheds. Aiming at the problem, this study interpolated the rainfall data

with the inverse distance weighted method in the Wuliehe River Basin, and the soil and water assessment tool (SWAT) was applied

to analyze the effect of different rainfall input on runoff simulation, and the measured data of rainfall gauges were used for SWAT

calibration and validation. The results indicate that different rainfall input have less affect on the average areal rainfall, but the

area rainfall would be severely underestimated based on the rainfall data from the weather stations in some years, and largely re-

flected during the flood periods. The different rainfall input has significant effects on runoff prediction. Under the situation of rain-

fall incompleteness, compared with the directly utility of rainfall data of weather stations within the study area, using the interpolat-

ed rainfall data of gauges can increase the accuracy of runoff simulation to some extent, and to fulfill the distributed hydrological

simulation in the basins that rainfall data is incompleteness.

Key words: rainfall input; interpolation; SWAT model; Wuliehe River; runoff simulation



