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Abstract: In response to the problem of insufficient information when using the system differential response error correction
method to correct multiple variables simultaneously, a proportional coefficient system response error correction method was
proposed based on considering the influences of each variable error on the accuracy of flood forecasting in different
durations. Taking the simultaneous correction of the rainfall across rainfall units in the Xin’ anjiang model as an example,
an ideal model in a humid region (the Changzhao Reservoir Basin) and an actual basin in a semi-arid/semi-humid region
(the Rizhao Reservoir Basin) were used to verify the method. Results showed that after correction, the average Nash-
Sutcliffe efficiency coefficients for flood simulation in the humid-region ideal model and the semi-arid/semi-humid actual
basin were improved significantly from 0. 906 to 0. 994 and from 0. 573 to 0. 809, respectively, indicating that the
proportional coefficient system response error correction method has a remarkable correction effect and strong adaptability
across diverse climatic zones.
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Fig.1 Water system and station distributions in

the Changzhao Reservoir Basin
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Fig.2 Water system and station distributions in

the Rizhao Reservoir Basin
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Table 1 Xin’ anjiang model parameters of

the Changzhao Reservoir Basin
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Table 2 Comparison of simulation results of ideal model before and after error correction

e FaRE FREMS BIERMA Erp/% : : Erg/% : : NSE A
g Bekdt/mm  FRKdm/mm  BEKIE/mm EIEHT BIE) EIERT BIEG IERT BIEG
880729 472.2 451.1 471.3 -8.1 0.8 -12.1 -0.9 0.927 0.998
890628 221.5 205.3 221.5 -6.1 0.1 23.9 2.2 0. 944 0.999
890911 251.6 220.0 249.8 -14.6 0.5 -14.2 0.3 0. 944 0.999
900818 117.1 111.6 115.3 -1.4 3.7 27.2 9.7 0.937 0.993
900830 546.8 507.3 548.5 -7.6 1.1 -10.8 -1.0 0.935 0.999
910415 64.0 69.3 63.6 9.8 0.2 47.6 8.4 0.786 0.993
920701 163.0 152.7 162.4 -6.2 0.4 -5.0 -1.6 0.915 0.997
920827 508. 1 483.1 508.8 -5.4 0.5 10.7 0.6 0. 956 0.999
920922 187.5 159. 8 187.0 -15.0 0.1 -28.7 -2.4 0.934 1. 000
930501 143.0 126.8 143.9 -16.6 1.7 -38.1 4.9 0. 861 0.988
930629 199. 4 203.2 199.8 3.3 0.5 31.2 1.8 0.926 0.998
940608 381.2 368.0 378.6 -3.1 -0.2 -17.9 1.4 0. 954 0.999
940820 204.5 184.3 206.0 -13.3 1.3 -19.2 1.2 0. 954 1. 000
941008 138.2 134.0 138.0 -3.6 0.3 15.9 0.9 0.916 0.998
950422 230.2 227.6 231.6 0.1 1.1 49.4 8.3 0. 845 0.995
970707 240.6 216.0 251.6 -9.8 2.2 17.4 0.5 0. 886 0.971
970817 305.0 273.3 303.0 -11.3 -0.1 -26.2 -1.6 0. 940 1.000
980616 185.8 161.6 189. 1 -15.0 2.8 -31.6 16.8 0. 837 0. 966
980919 130. 8 114.1 130. 6 -17.9 0.5 -29.4 0.5 0.913 0.999
990616 93.0 84.5 92.2 -9.7 0.1 -30.2 -1.1 0. 920 0.999
990830 154.0 146. 1 159.0 -6.3 3.9 -41.2 -1.8 0. 861 0. 995
000709 102.0 84.5 101.4 -16.4 1.1 -31.3 -1.2 0. 896 0.999
010620 188.5 167.5 190. 7 -10.9 1.8 -32.7 -2.0 0. 898 0. 996
040811 284.3 253.2 286.2 -25.9 2.6 -19.4 -1.0 0. 892 0.993
050717 223.4 229.7 223.8 11.9 4.1 56.3 12.7 0. 742 0.982
050804 254.3 239.1 253.9 -4.6 0.5 11.7 0.8 0.930 1. 000
050910 324.6 288.3 323.9 -13.0 -0.1 -20.8 -1.9 0. 954 1. 000
060713 122.8 110.6 111.8 0.3 0.1 36.2 1.4 0. 894 0.999
080729 176.5 154.5 180.9 -19.7 3.0 -34.5 1.9 0.853 0. 990
090810 264. 1 247.0 263. 1 -7.4 0.1 -30. 1 -1.6 0.929 0.999
150710 189.3 191.2 187.7 3.2 0.3 32.9 4.3 0. 903 0.999
150810 300. 5 285.5 299.8 -5.3 0.4 -17.1 0.2 0.938 0.999
150814 80. 1 76.0 82.3 -3.3 5.4 21.7 4.6 0. 850 0. 984
160611 278. 1 255.3 279.2 -7.4 0.7 -27.8 1.1 0.926 0.998
160625 162.6 150.5 161.5 -8.0 -0.2 -15.8 0.6 0. 947 0.998
160913 226.6 220.6 231.9 -2.3 3.6 27.9 6.4 0.943 0.997
170609 402.5 380.5 392.3 -6.4 -2.8 -16.9 6.9 0.937 0.950
S (H 230.2 214.4 230.3 8.9 1.3 26.0 3.1 0. 906 0. 994
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Table 3 Xin’ anjiang model parameters of

the Rizhao Reservoir Basin
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AN K TR 4 R v A L B 0.01
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H i K &K 2 i e 2K 1.1

1 F 7K KR R HR R A O R A 0.45
1 KK T 7K R L 0.25
M T AR TR R 0.3

B iR R 0.88

T KR R4 0.995

IK TR AR s ] 0.68h
Wit L R AL 0.38
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Table 4 Comparison of evaluation indexes of forecast
results before and after error correction in

the Rizhao Reservoir Basin

. En/% Evy/% NSE

B BIERT BIEfE BIERT BiEE BIER  BiEE
880713 25.9 3.0 8.0 -30.0 0.419  0.824
900618 -7.7 -5.8 -5.9 1.1 0.316  0.658
900713 0.3 30.1 -58.5 -29.8 0.652  0.768
900715 -4.1 12.4 -39.2 -6.5 0.631  0.848
900801 -7.6 10.1 -28.5 -8.7 0.717  0.845
900908 -3.3  10.6 6.1 1.6 0.826  0.941
910611 -23.9 -4.5 -28.7 10.7  0.797  0.943
910621 12.1 52.2 -62.4 -0.3 0.652  0.869
910721 75.8 77.3 -32.0  -12.7 0.703  0.763
920720 -3.6 18.2 -52.7 6.0 0.557  0.797
940823 0.3 -4.5 -14.4 3.7 0.413  0.702
950711 -27.6 30.2 -53.1 35.4 0.577  0.812
950816 -13.3 -4.7 -40.9  -10.8 0.490  0.85I
950821 14.6  14.7 -48.7  -23.1 0.453  0.713
960628 124.2 86.6 -1.6 -28.9 0.157  0.574
970819 13.7  22.7 ~-15.0 6.5 0.695  0.954
980702 31.7 5.4 -16.1 -24.7 0.465  0.775
980715 17.6 21.8 —46.0 9.9 0.472  0.737
980804 3.4 7.5 -42.9 -8.4 0.575  0.754
990813 -11.5 -0.9  16.4 5.2 0.817  0.925
980724 -11.9 0.1 -42.5 -12.5 0.640  0.933
M 20.7 201 3.4 3.2 0.573  0.809
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