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Table 1 Statistics of rectified results of forecast floods without outliers by two methods
e L e ! fi /i de dey, de,
45970605 -0.10 0.00 -0.01 -0.02 0.02 0.02 0.72 0.99 0.98
45970618 0.08 0.00 0.00 -0.10 0.04 0.04 0.89 1.00 1.00
45970701 -0.10 0.00 0.00 -0.01 0.03 0.03 0.88 1.00 1.00
45970808 0.07 0.00 0.00 0.07 0.03 0.03 0.25 0.98 0.98
45980215 -0.02 0.00 0.00 0.13 0.01 0.01 0.81 1.00 1.00
45980301 0.02 0.00 0.00 -0.01 0.02 0.02 0.89 1.00 1.00
45980509 0.08 0.00 -0.01 0.12 0.01 0.01 0.91 0.99 0.99

0.00 0.00 0.00 0.03 0.03 0.03 0.78 1.00 0.99
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Monte Carlo

2 2
2 3 1h.
2 2
Table 2 Statistics of rectified results of simulated floods with outliers by two methods
;
e ey e, f S | de de, de, Vi V.

45880228 -0.02 -0.11 0 0.02 -0.18 0.04 0.96 0.78 1.00 0.0138 0.0001 0.91
45880509 0.01 -0.15 0 -0.26 -1.13 0.03 0.17 -0.42 0.98 0.0159 0 0.81
45880520 -0.02 -0.06 0 0.10 -0.13 0.01 0.95 0.94 1.00 0.0162 0.0005 0.85
45880620 -0.02 -0.08 0 0.12 -0.39 0 0.89 0.57 0.98 0.0124 0.0002 0.90
45890419 -0.11 -0.17 0 0.07 -0.45 0.02 0.85 0.49 0.99 0.0110 0 0.88
45890511 0.03 -0.10 0 -0.38 -0.57 0.02 0.57 0.73 0.99 0.0290 0.0003 0.89
45890618 0 -0.13 0 0.01 -0.29 0.03 0.75 0.74 0.97 0.0141 0.0001 0.95
45890629 -0.07 -0.09 0 0.04 -0.18 0.02 0.92 0.66 0.99 0.0125 0.0001 0.90
45890723 -0.21 -0.12 0 0.11 -0.21 0.01 0.87 0.82 0.99 0.0037 0.0001 0.88
45900608 0.04 -0.10 0 -0.15 -0.72 0.04 0.67 0.67 0.99 0.0150 0.0003 0.84
45900819 0.10 -0.34 0 -0.02 -1.82 0.02 0.70 -2.70 0.99 0.0109 0 0.94
45900908 0.05 -0.28 0 0.28 -1.18 0.03 0.83 -1.77 0.99 0.0089 0 0.93
45910326 -0.14 -0.14 -0.01 -0.20 -1.02 0.04 0.67 0.26 0.99 0.0149 0.0001 0.83
45910426 -0.06 -0.21 0 -0.07 -1.78 0.02 0.16 -4.68 0.97 0.0126 0 0.95
45910617 -0.12 -0.44 0 -0.24 -3.28 -0.04 0.24 -9.00 0.94 0.0058 0 0.92
45920321 -0.10 -0.10 0 -0.11 -0.65 0 0.71 0.50 0.99 0.0209 0 0.83
45920501 0.02 -0.22 -0.01 0.07 -1.20 0.01 0.57 -1.15 0.9 0.0114 0 0.94
45920514 0.02 -0.11 0 -0.10 -0.27 0.01 0.82 0.79 1.00 0.0122 0.0002 0.95
45920616 0.12 -0.11 0 -0.01 -0.29 0.02 0.82 0.76 0.99 0.0116 0 0.95
45920704 0 -0.07 0 -0.04 -0.10 0.01 0.96 0.94 1.00 0.0172 0 0.90
45920831 0.04 -0.20 0 0.02 -1.34 -0.01 0.96 -0.16 1.00 0.0045 0 1.00
45930502 0.06 -0.17 0 -0.25 -0.56 0.03 0.65 0.15 0.99 0.0203 0.0003 0.91
45930523 -0.08 -0.13 0 -0.17 -1.20 -0.02 0.43 -0.26 0.99 0.0174 0.0001 0.83
45930615 -0.09 -0.08 0 0.05 -0.05 0.01 0.89 0.88 1.00 0.0205 0.0003 0.86
45930630 0.07 -0.08 0 0.18 -0.23 0.03 0.88 0.72 0.99 0.0077 0 0.86
45940425 0.14 -0.12 0 0.11 -0.29 0.04 0.88 0.80 0.99 0.0163 0.0001 0.86
45940521 -0.04 -0.17 -0.01 0.04 -0.70 0.01 0.84 0.37 0.99 0.0160 0.0001 0.78
45940614 0.02 -0.07 0 -0.01 -0.33 0.04 0.68 0.86 0.99 0.0184 0.0005 0.91
45950424 -0.07 -0.12 0 -0.03 -0.35 0.03 0.80 0.56 0.99 0.0250 0.0003 0.89
45950603  -0.05 -0.09 0 -0.03 -0.42 0.03 0.75 0.78 0.99 0.0121 0.0001 0.90
45950614  -0.06 -0.06 0 -0.07 -0.11 0.03 0.87 0.90 0.99 0.0246 0.0001 0.91
45950703  -0.08 -0.05 0 0.13 -0.12 -0.04 0.61 0.71 0.98 0.0045 0 0.82
45950813 -0.10 -0.12 0 0.05 -0.60 -0.01 0.93 0.66 1.00 0.0050 0 1.00
45960317 -0.13 -0.13 0 -0.01 -0.51 -0.02 0.50 0.47 1.00 0.0139 0.0001 0.91
45960328 0.15 -0.25 0 0.03 -1.70 0.02 0.67 -1.76 0.99 0.0126 0 0.90
45960530 -0.12 -0.08 0 -0.06 -0.50 0.01 0.90 0.77 1.00 0.0062 0 0.92
45960801 0.27 -0.46 0 0.48 -1.53 0.05 0.24 -4.17 0.97 0.0075 0 0.93

-0.01 -0.15 0 -0.01 -0.71 0.02 0.72 -0.21 0.99 0.0136 0.0001 0.90

r 4 V=[ﬁi>?]]6i-9i 20,
3
a. AR
b. -0.012
-0.003 0.725
-0.14 -0.60 -0.50 0 0.01 0.99.
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Table 3 Statistics of rectified results of forecast floods with outliers by two methods
;
e el e f S S de dey, de, Vi Ve
45970605 -0.10 -0.13 -0.01 -0.02 -0.35 0.02 0.72 0.70 0.98 0.0113 0.0002 1.00
45970618 0.08 -0.20 0 -0.10 -0.55 -0.04 0.89 0.26 0.99 0.0192 0 0.88
45970701  -0.10 -0.08 0 -0.01 -0.24 0.03 0.88 0.84 1.00 0.0189 0.0001 0.88
45970808 0.07 -0.24 0 0.07 -1.91 0.03 0.25 -7.17 0.97 0.0119 0 0.95
45980215 -0.02 -0.13 0 0.13 -0.53 0.01 0.81 0.12 0.99 0.0169 0 0.82
45980301 0.02 -0.09 0 -0.01 -0.38 0.02 0.89 0.80 1.00 0.0180 0 0.90
45980509 0.08 -0.09 -0.01 0.12 -0.27 0.01 0.91 0.92 0.99 0.0130 0.0001 0.86
0 -0.14 0 0.03 -0.60 0.01 0.76 -0.50 0.99 0.0156 0.0001 0.90
c.
2 2
0.0001 0.0156.
d.
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Abstract The real-time rectification is generally based on the measured data of flood discharge. The parameters of AR

model obtained by the robustified recursive least square method are more robust than those obtained by the standard

recursive least square method when outliers occur in the measured data of flood discharge. By artificial generation of

outliers among the flood data of the Qilijie Basin of the Minjiang River the rectified results of parameters by the two

approaches were compared. The result shows that the robustified recursive least square method has potential to reduce

estimation bias in the presence of noise and that it is superior to the standard recursive least square method.

Key words AR model real-time flood rectification outlier estimation with robustified recursive least square method





