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Table 2 Several confidence limits for error of peak flood

/%
68.0 Qun~1.0000p 0 +1.00055
86.7 Qn~1.5000 0 +1.50055
90.0 Q.- 1.645:7(,"’ Q.+ 1.6455(_,”,
95.6 Qun =2.0000, 0 +2.00055
1 2.
4

Table 4 Classification of forecasting precision

by use of confidence limit

3 65% 70% 85%
Table 3 Confidence limits of forecasting errors for
confidence probabilities of 65% 70% and 85%

/%
65 Qn —0.9350, 0, +0.9350,
70 Q. — 1.0400, Q.+ 1.0400,
85 0, -1.4350; 0 +1.43505
5
5

Table 5 Statistical characteristics of forecasting errors
of large and medium floods for Nushi station
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Fig.1 Frequency distribution of relative error
of runoff depth for Nushi station
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Fig.2 Frequency statistics of relative errors of
peak flood for Nushi station
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Table 6 Calibrated results of Nushi watershed by use of Xin' anjiang model
/ / /
mm m’® m’ /% / mt st / mts7! /% /h
2 19810904108  83.0 26.941 28.211 -4.72 1110 1081.3 2.5 1 0.94
3 19820730T15 118.4 20.017 20.333 -1.58 2070 1937.6 6.3 -2 0.92
4 19831002708  126.0 30.789 25.786 16.24 1390 1174.6 15.4 -3 0.88
6 19831016708  27.2 11.030 10.537 4.47 424 402.1 5.1 0 0.89
7 19840920T08  63.1 10.863 11.439 -5.31 1520 1267.4 16.6 0 0.93
8 19840925123  35.9 17.306 18.311 -5.81 830 990.2 -19.4 -1 0.33
9 19870604108  75.3 7.562 8.025 -6.12 980 1066.0 -8.8 0 0.84
12 19790729108  82.5 7.698 7.674 0.31 804 736.7 8.3 -5 0.54
13 19850910T08 122.3 17.600 15.606 11.33 687 575.7 16.1 -2 0.89
15  19880809T08  34.8 5.317 5.730 -7.77 424 352.7 16.7 1 0.67
16 19880813T08  39.9 10.452 11.651 -11.48 920 842.1 8.4 1 0.60
17 19880817108  52.5 14.504 14.451 0.36 1140 1193.4 -4.7 1 0.83
18 19890709708 103.2 12.309 10.722 12.89 1160 1172.1 -1.1 -1 0.96
20 19890817108  40.7 8.816 7.933 10.02 472 416.9 11.6 3 0.83
28 199208117122  32.2 5.421 6.203 - 14.45 649 558.4 13.9 0 0.74
29 19920918T08  69.5 11.664 11.679 -0.13 1440 1297.3 9.9 0 0.94
30 19920921708  23.3 11.877 13.273 -11.76 1287 1374.8 -6.9 3 0.81
34 19960731708  79.2 11.334 10.310 9.03 536 434.7 19.0 -6 0.60
36 19960916108  66.0 10.415 8.692 16.54 945 1062.8 -12.5 0 0.78
37 19840923708  55.9 16.113 17.839 -10.71 1450 1616.4 -11.5 -1 0.60
19810904108 1981 9 4 8
7
Table 7 Confidence intervals of various forecasting errors of large and medium floods for Nushi station
/h / % 3d /% /%
/%
65 -3 1.50 -5.78 15.00 -11.26 6.15 -9.28 8.57
70 -3 1.73 -6.93 16.00 -12.24 7.13 -10.28 9.57
85 -4 2.60 -11.23 19.00 -15.92 10.81 -14.05 13.34

90 -4 3.07 -13.51 22.00 —17.88 12.71 -16.05 15.34
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6 20 2
a. 34 19.0% 25.0%
85% 22 %
b. 20 11.6% 19.0% 28 13.9%
19.0% 100% 85%
23 % .
c. 8 -19.4% -22.0% 36
-12.5% -25.0% 90 %
85% 21% >20%
d. 7 16.6% 25.0% 8 -19.4%
-25.0% 90 % 85%
21%
3.5
8~ 10
8
Table 8 Predicted period and error of real-time flood forecasting for Nushi station
/
h /% /h /%
2 19810907109 19810907T15 6 3.0 1 14.86 0.89
3 19820801T06 19820801T11 5 5.9 -2 7.44 0.90
4 19831005T01 19831005T05 4 0.0 0 6.40 0.97
7 19840922T10 19840922T18 8 16.5 0 6.86 0.97
9 19870605T08 19870605T15 7 -8.4 0 16.81 0.85
16 19880814T12 19880814120 8 -1.6 -1 -15.66 0.50
17 19880818T12 19880818122 10 -7.0 0 -1.38 0.75
29 19920920103 19920920T10 7 9.8 0 4.51 0.98
30 19920922701 19920922T09 -7.2 2 -9.40 0.89
36 19960917T14 19960917T19 5 -12.8 0 10.65 0.89
a. 2 14.86% 9
19.70% 9 16.81% Table 9 Statistical characteristics of real-time flood
19.90% 100% forecasting errors for Nushi station
85%
21% -0.01 1.00 0.00
4.10 9.73 0.72
b. 2 14.86% -0.18 8.65 0.42
23.00% 16 - 15.66%
-19.00% 90% 85%
22%
10
Table 10 Confidence interval of statistical characteristics
of real-time flood forecasting for Nushi station 4
Y /% /% /%
%
65 -1 0.93 -5.00 13 -8.28 7.91
70 -1 1.03 -6.02 14 -9.19 8.82 4~38
85 -1 1.43 -9.86 18 -12.61 12.24
90 -2 1.64 -11.91 20 -14.43 14.06
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Methods for evaluation of errors and their confidence
intervals for flood forecasting
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Abstract In real-time flood forecasting and regulation the statistical characteristics of flood forecasting errors and their
confidence intervals are of great influence on the determination of risk of flood regulation. By study of the statistic
characteristics of flood forecasting errors and their confidence intervals for Nushi watershed at Sanhuajian of the Yellow
River and on the basis of a comparison of the precision criterion currently used for flood forecasting with the result of the
error confidence interval method it is concluded that the error of flood forecasting is of the characteristic of skew
probability distribution and that the evaluated results of forecasting errors are different by the above two methods. In the

evaluation of forecasting errors the error confidence interval method is stricter than the precision criterion currently used.
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