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Influence of rainfall input on real-time flood forecasting accuracy and forecast period
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Abstract: In this paper, the characteristics of flood forecasting by Xin’anjiang model were studied in Chenhe Basin and Daheba
Basin, in order to solve the problem of rainfall uncertainty in real-time flood forecasting. Four methods, namely considering forecas-
ting precipitation, discarding forecasting precipitation, adding rainfall forecasting error and adding rainfall time error, are applied
to analyze the influences of prediction accuracy resulting from different forecasting periods and uncertainty of rainfall input. The re-
sults show that: (1) compared with discarding forecasting precipitation in the future, the accuracy of flood prediction has a signifi-
cant enhancement by considering the forecasting precipitation in a long forecast period while a slight improvements in a short fore-
cast period; (2) the central location of rainfall has a great influence on prediction accuracy, and the allowable error of rainfall cen-
ter in the upstream is greater than that in the downstream; (3) the greater the forecast rainfall forecast error, the lower the forecast
accuracy; (4) the rainfall error has liner influences on the flood volume error and flood peak error, but nonlinear influences on the
Nash-Sutcliffe efficiency. In addition, the flood peak time error is mainly affected by the rainfall time error.
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Fig.1 The streams and gauges in Chenhe Basin (a) and Daheba Basin (b)
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Tab.2 The beginning and ending of the flood and simulation results of flood
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Fig.2 Measured and simulation results of four floods
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Tab.3 Forecasting results without consideration of weather forecast of rainfall in different periods
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Fig.4 Forecasting results with consideration of weather forecast of rainfall in different periods
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Tab.4 Forecasting results with consideration of weather forecast of rainfall in different periods
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Fig.5 Forecasting results with consideration of weather forecast of rainfall error
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Fig.6 The increment of evaluation index with the variation of rainfall error
& 5 PhugE At G R PR W IR 22 B A A
Tab.5 Formula of flood peak and flooding increment with rainfall error
ik s Eitan A A AHIG REL
30 2003090319 LA 22 y=0.3594x-0.0052 R?=0.9994
LI A X R 24 y=1.06x+0.0314 R*= 0.9979
i M R AL y==0.7712x+0.1495x~0.0069 R*=0.9942
2011091520 AR R 2 y=0.3107x+0.0001 R*=1
HEIEAR AT 1522 y=0.6589x+0.0012 R?=0.9998
eV R AL y==0.61142+0.0549x+0.0122 R*=0.9616
ST 2013052508 AR 22 y=0.863x+0.0018 R*=0.9968
IR 2 y=1.0853x-0.0013 R?=0.9952
iff 7 1t R 5 y==5.8701x>-0.2835x+0.0039 R?=0.9986
2013052803 PEIE AR R 22 y=0.8955x+0.0027 R?=0.9999
LIS A5 2 y=1.1286x+0.0019 R*=0.9995

iff 7 1t R 8 y=-0.6673x>+0.0549x—0.0043 R*=0.9879
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Fig.7 Forecasting results with consideration of weather forecast of rainfall error
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Tab.6 Forecasting results with consideration of weather forecast of rainfall error
i i . B TR B M s ()15 22/ h
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Fig.8 The increment of evaluation index with the variation of rainfall time error
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Tab.7 The increment of evaluation indexes of four flood forecasts
LG A 20 BE L 04 st ]/
9 8 7 6 5 4 3 2 1
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Fig.9 The increment of evaluation indexes of four flood forecasts
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