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4.1 2
n 30 50 100 EXg=1.0 Cp 0.3051.0 Cy/Cyy 23
36
4.2
n 30 50 100 EXo=1.0 C, 0.30.51.0 Co/Co 234
0.1 0.20.30.50.60.71.0 189 .
N, =2000 p 0.50 0.75 0.85 0.95.
5.1 2
1.
1 2
Table 1 Partial results of parameters and design values obtained by curve-fitting method under two criteria
EC, EC, SC, SC, By, B By B St Sy Sy3 S
n C, C,
50 0.3 0.6 [ 0.32 0.66 0.04 0.43 -0.58 -1.34 -1.66 -2.06 4.98 5.75 6.40 9.73
50 0.3 0.6 [ 0.31 0.61 0.03 0.39 -0.18 -0.64 -0.93 -1.54 4.82 5.53 6.35 10.15
50 0.3 0.9 2 0.32 0.99 0.04 0.47 -0.74 -1.36 -1.50 -1.43 5.03 5.23 5.36 7.63
50 0.3 0.9 © 0.31 0.89 0.04 0.40 -0.04 -0.4 -0.74 -1.39 477 4.97 5.33 7.98
50 0.5 1.0 [ 0.53 1.11 0.07 0.49 -1.64 -3.05 -3.48 -3.58 8.90 10.68 11.92 21.33
50 0.5 1.0 [ 0.51 0.99 0.06 0.41 -0.27 -1.09 -1.76 -3.79 8.30 10.05 11.77 21.82
50 0.5 1.5 23 0.54 1.67 0.10 0.64 -2.38 -2.86 -2.39 -1.28 9.19 8.64 8.30 13.49
50 0.5 1.5 [ 0.51 1.50 0.06 0.40 -0.27 -0.68 -0.91 -1.76 7.8 7.94 7.94 11.60
50 1.0 2.0 [ 1.12 2.28 0.24 0.85 -8.12 -11.40 -12.06 20.16  24.03 30.26 43.73  157.00
50 1.0 2.0 [ 1.03 2.03 0.13 0.43 -1.35 -1.90 -2.33 6.06 18.94 26.53 34.91 106.30
50 1.0 3.0 2 1.17 3.40 0.36 1.24 -8.82 -9.07 -10.37 -13.25 21.68 15.03 17.60 23.36
50 1.0 3.0 ©> 1.02 3.05 0.16 0.53 -0.87 -0.05 -0.65 -2.50 15.98 8.00 6.65 10.34
p1=50% pr=75% p;=85% ps=95% EXo=1.0.
2 EC, EC,
CV CS
0
2 P
B, | 5% C,
C,
5.2
2.
a. 20%
20% C, C,
b. 20% C,=1 C,=2
| B, | 5% 3% C,
=1 C,=2 p=9% |B,|
10% 37%

20%
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Table 2 Partial results of parameters and design value by curve-fitting method at different data proportions

EC, EC, SC, SC, B B, B3 B St San Sa3 S
n C, C,
30 0.50 1.00 0.1 0.53 1.18 0.09 0.34 -2.31 -3.13 -2.54 1.47 10.05 13.4 15.94 23.11
30 0.50 1.00 0.2 0.52 1.00 0.08 0.52 -0.66 -1.56 -2.14 -3.94 10.62 13.49 15.51 24.97
30 0.50 1.00 0.3 0.52 0.97 0.08 0.53 -0.33 -1.00 -1.59 -3.79 10.60 13.21  15.17 25.46
30 0.50 1.00 0.5 0.51 0.96 0.07 0.53 -0.06 -0.57 -1.19 -3.81 10.55 12.72 14.78 26.94
30 0.50 1.00 0.6 0.51 0.94 0.07 0.52 0.17 -0.33 -1.07 -4.30 10.57 12.63  14.92 28.29
30 0.50 1.00 0.7 0.51 0.94 0.07 0.52 0.18 -0.27 -0.99 -4.13 10.54 12.58 15.04 28.92
30 0.50 1.00 1.0 0.52 0.99 0.08 0.54 -0.46 -1.62 -2.59 -5.80 10.75 13.02  15.33 28.56
30 1.00 2.00 0.1 1.02 2.08 0.17 0.39 -2.04 0.61 6.45 37.70 22.64 33.50 42.95 86.19
30 1.00 2.00 0.2 1.03 2.06 0.16 0.44 -1.90 -1.22 1.06 10.71 22.69 32.27  40.46 94.06
30 1.00 2.00 0.3 1.02 2.05 0.16 0.43 -1.31 -0.20 2.15 11.18 22.44 31.86 39.98 95.18
30 1.00 2.00 0.5 1.01 2.00 0.14 0.41 0.03 1.73 3.64 10.41 22.12 32.10 40.48 101.69
30 1.00 2.00 0.6 1.00 1.98 0.14 0.45 0.70 2.93 4.42  12.70 22.60 32.25 41.43 116.24
30 1.00 2.00 0.7 1.00 1.96 0.14 0.46 1.06 3.10 3.74 11.04 22.66 32.05 41.69 118.04
30 1.00 2.00 1.0 1.04 2.03 0.17 0.55 -1.81 -3.70 -6.64 2.91 23.89 33.10 44.10 121.57
50 0.50 1.50 0.1 0.50 1.43 0.09 0.43 0.53 0.90 0.76 -0.66 8.85 9.31 8.51 8.20
50 0.50 1.50 0.2 0.51 1.49 0.07 0.37 -0.10 -0.10 -0.09 -0.45 8.00 8.35 8.02 8.22
50 0.50 1.50 0.3 0.50 1.48 0.07 0.35 0.05 0.09 0.08 -0.34 7.78 8.08 7.80 8.34
50 0.50 1.50 0.5 0.50 1.48 0.06 0.35 0.16 0.22 0.18 -0.40 7.69 7.89 7.66 9.40
50 0.50 1.50 0.6 0.50 1.47 0.06 0.36 0.28 0.34 0.24 -0.58 7.72 7.83 7.68 10.13
50 0.50 1.50 0.7 0.50 1.46 0.06 0.37 0.34 0.39 0.24 -0.76 7.73 7.81 7.79 10.82
50 0.50 1.50 1.0 0.51 1.50 0.06 0.40 -0.27 -0.68 -0.91 -1.76 7.88 7.94 7.94 11.60
50 1.00 3.00 0.1 0.85 2.52 0.26 0.84 14.92 15.60 9.40 -0.77 26.70 22.62 13.14 1.68
50 1.00 3.00 0.2 0.97 2.94 0.17 0.49 2.77 3.15 1.79 -0.54 16.46 9.29 4.58 2.26
50 1.00 3.00 0.3 0.99 2.99 0.15 0.45 1.27 2.06 1.42 -0.05 15.05 7.97 4.21 2.57
50 1.00 3.00 0.5 0.98 2.97 0.13 0.38 1.45 1.94 1.32 -0.15 14.47 8.07 4.23 3.11
50 1.00 3.00 0.6 0.98 2.96 0.13 0.39 1.75 2.18 1.36 -0.43 14.87 8.22 4.39 4.56
50 1.00 3.00 0.7 0.98 2.94 0.13 0.39 2.14 2.26 1.18 -0.89 14.94 8.24 4.70 5.82
50 1.00 3.00 1.0 1.02 3.05 0.16 0.53 -0.87 -0.05 -0.65 -2.50 15.98 8.00 6.65 10.34
100 0.30 1.20 0.1 0.30 1.21 0.04 0.29 -0.20 -0.30 -0.29 -0.36 3.51 3.72 3.54 3.42
100 0.30 1.20 0.2 0.30 1.19 0.03 0.25 -0.02 -0.11 -0.14 -0.33 3.30 3.43 3.31 3.34
100 0.30 1.20 0.3 0.30 1.19 0.03 0.26 -0.05 -0.12 -0.13 -0.27 3.27 3.32 3.20 3.42
100 0.30 1.20 0.5 0.30 1.19 0.03 0.27 -0.02 -0.07 -0.07 -0.23 3.25 3.19 3.10 3.78
100 0.30 1.20 0.6 0.30 1.19 0.03 0.27 -0.001 -0.05 -0.06 -0.23 3.25 3.17 3.12 3.98
100 0.30 1.20 0.7 0.30 1.19 0.03 0.27 0.01 -0.04 -0.07 -0.27 3.23 3.16 3.16 4.14
100 0.30 1.20 1.0 0.30 1.21 0.03 0.28 -0.15 -0.31 -0.34 -0.47 3.31 3.22 3.19 4.29
100 1.00 4.00 0.1 0.84 3.38 0.27 1.02 13.73 5.35 1.87 -0.10 20.20 7.51 2.75 0.18
100 1.00 4.00 0.2 0.92 3.70 0.19 0.65 6.43 1.70 0.35 -0.13 10.66 2.24 0.45 0.19
100 1.00 4.00 0.3 0.98 3.95 0.16 0.50 1.83 0.54 0.06 -0.06 6.87 1.10 0.20 0.18
100 1.00 4.00 0.5 1.00 4.03 0.15 0.45 0.49 0.32 0.08 0.0l 6.02 0.95 0.31 0.31
100 1.00 4.00 0.6 0.99 3.9 0.13 0.35 0.82 0.34 0.05 -0.03 6.00 0.97 0.31 0.39
100 1.00 4.00 0.7 0.98 3.97 0.14 0.39 1.14 0.35 -0.05 -0.18 6.61 0.98 0.68 0.94
100 1.00 4.00 1.0 1.01 4.07 0.16 0.53 -0.10 -0.22 -0.58 -0.71 6.94 1.50 2.09 2.44

a. 2
b.

20%
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Statistical experiment study of design annual runoff
satisfying P-III distribution estimated by curve-fitting method

CHEN Yuan-fang ZHAO Li-hong XU Sui MA Bin-xun WANG Wen-peng
College of Water Resources and Environment Hohat University Nanjing 210098  China

Abstract The curve-fitting method is often used for estimating the design annual runoff under different guarantee ratios in
water resources evaluation however little theoretical analysis has been done about the precision of the design value
under different curve-fitting criteria therefore the precision of the design value as well as the influence of different
criteria have been unknown. Meanwhile there still exists a dispute about whether all of the data or part of the data
should be adopted for curve-fitting. In consideration of the above problems Monte-Carlo experiments were performed with
the P-III distribution adopted and the unbiasedness and effectiveness of parameters and design values taken as the criteria
for evaluation. It is concluded that the curve-fitting method with the absolute value criterion is superior to that with the
square summation criterion and that the adoption of part of data especially the proportion of data adopted being less
than 20%  will lead to the instability and inaccuracy of the estimated result while if all of the data are used for curve-

fitting the result is better and acceptable though the design values are slightly negatively-biased.

Key words curve-fitting method criterion of curve-fitting partial data curve-fitting unbiasedness effectiveness

annual runoff P-III distribution





