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Xinanjiang model based on ensemble Kalman filter
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Abstract; In order to improve the accuracy of flood forecasting, the paper proposes a retroactive correction method
for the whole intermediate state variables of a sub-basin based on the ensemble Kalman filter. According to the
different geomorphic feature and confluence time of each sub-basin, its corresponding retroactive time is found, and
then, the Xinanjiang model is combined with to correct the state of each sub-basin before a certain time, gradually
reducing the accumulation of errors. The results of the ideal model show that the intermediate state of sub-basin is
effectively corrected, relative error of peak and volume decreases, and the deterministic coefficient increases. 12
historical floods of the Dapoling Basin, selected as an example, are effectively modified by the proposed method.
As a result, the method can effectively improve the accuracy of flood forecasting and can be widely used in actual
flood forecasting.

Key words: flood forecasting; ensemble Kalman filter; retroactive correction; Xinanjiang model; ideal model;
Dapoling Basin
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Fig.1 Error correcting result of state variables for the sub-watershed with the ideal model
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Fig.2 Correction result of the ideal model
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Fig.3 Correction result of the actual flood with the ideal model
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Table 1 Correction results comparison of 12 floods in the Dapoling Basin

S A B
WE Tgn R, b o W L = B
mm (s RIE/% /% b n ¢ 1/ % /% i m ¢
20030717 72.92 1070 -9.63 -8.63 1 0.939 -4.86 -3.11 0 0.99%4
20050625 65.93 1920 -7.13 3.80 -1 0.987 -4.19 2.06 0 0.997
20050709 139.21 3520 -6.65 3.08 0 0.982 -0.59 2.81 0 0.997
20050829 111.58 2580 -5.95 -5.51 1 0.956 -3.32 -3.88 0 0.998
20070703 68.41 1370 -11.02 -17.90 2 0.752 -9.64 -6.66 1 0.963
20090828 68.45 1140 -6.80 -7.62 0 0.959 -2.94 -2.55 0 0.995
20100715 129.00 2020 -6.22 5.25 0 0.934 -4.84 3.65 1 0.993
20120907 39.52 966 -13.37 -17.08 2 0.731 -12.41 -4.82 0 0.977
19960628 51.11 1550 7.55 -9.06 -2 0.901 -5.06 1.57 0 0.972
19970717 48.87 1220 14.91 1.89 -3 0.930 -1.44 -1.57 -2 0.998
19980701 68.77 1140 5.15 9.03 -1 0.924 0.70 5.12 1 0.995
19980803 340.38 1730 -2.68 4.66 0 0.908 -1.98 1.90 1 0.994
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