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[ o Bl mow LW, W
= LII((U), (3)
(1)
f(xnx2, ,anw) - ¥ <€ i= 1,2, .m (4)
Px1,x2, Lxn) = minZlfiz(xl,xz, , X n) (5)
, X1, %2, L %n, 12 WA x,x2, ,x0)= f(xi,62, %
w-%i=1,2 .m,
(5) , F(x) f1(x), f(x),
fu(x) m
Rx) = F(x) F(x) = I F(x)lIl * (6)
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X0
x= xo+ M (8)
fi(x) X0 (T aylor) ”
fi(x) = fi(x) + fi(x) (x- x0); i= 1,2, ,m, (9)
F(x)= fo+ AoAx (10)
fo=f(x0),A0= [Q[_gg—o)‘];i= 1,2, ,m;j=1,2, .,n
,  Ax I Aox+ foll =
I AoAx + foll = Il foll >+ 2f 6AoAx + Ax'AlAoAx (11)
(7)
A0AoAx + Adfo= 0, (12)
Ax = — (AoAo) " 'Alfo (13)
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Table 1 Fitting effects of different parameter estimation methods

(a) L6l AGA DI NLS
0.25 0.013 0.007 5 0.007 7 0.006 7
0.33 0.013 0.007 3 0.008 2 0.008 2
0.50 0.013 0.007 5 0.008 5 0.008 2
1.00 0.016 0.012 0 0.011 8 0.013 7
2.00 0.019 0.019 0 0.019 1 0.019 7
5.00 0.031 0.030 0 0.030 2 0.027 1
10. 00 0.040 0.039 0 0.056 5 0.038 8

20. 00 0. 048 0.046 0 0.045 7 0.044 2
50. 00 0. 057 0.055 0 0.054 7 0.044 3
100. 00 0.072 0.069 0 0.067 2 0.067 3

0.032 2 0.029 2 0.030 9 0.027 8
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Table 2 Comparison betw een two parameters estimation methods in
torrential rain intensity general formula in Shanghai
Ay C B N o
[4] 9.4500 0.718 9 5.540 0 0.651 4 0. 066 4
NSL 9.7270 0.677 9 5.965 4 0.652 1 0.054 7
0
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Table 3 Torrential rainfall intensity of different durations
and return periods in Shaoxing mm/ min
(a) Smin 10 min 15 min 20 min 30 min 45min 60 min 90 min 120 min
0.25 1.363  1.109 0.895 0.755 0.573 0.426 0.344 0.261 0.214
0.33 1.508 1.216 0.996 0.845 0.648 0.486 0.393 0.296 0.241
0.50 1.723  1.375 1.147 0.980 0.760 0.574 0.467 0.348 0.283
1.00 2.083 1.642 1.399 1.205 0.947 0.722 0.589 0.435 0.351
2.00 2.443 1.908 1.651 1.430 1.134 0.870 0.711 0.522 0.420
3.00 2.654  2.064 1.799 1.562  1.234 0.957 0.783 0.573 0.460
5.00 2.919 2.260 1.985 1.728 1.381 1.066 0.873 0.637 0.511
10. 00 3.280 2.526 0 2.237 1.953 1.568 1.214 0.995 0.724 0.579
20. 00 3.640  2.793 2.489 2.178 1.755 1.362 1.118 0.811 0.648
50. 00 4.116 3.145 2.822 2.476 2.003 1.558 1.279 0.926 0.739
100. 00 4.476  3.411 3.074 2.701 2.190 1.706 1.402 1.012 0.808
3 ) )
> >
; ; (15

:A1= 21.517 €= 0.596 0 B= 12. 075 N= 0. 829 4,
0.042 5 3.043 % 4
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Table 4 Parameter estimation of torrential
rain intensity divers formula in Shaoxing
, (a) A B N o
0.25 23. 827 13.235 0.982 3 0.014 5
' 0.33 26. 053 13.671 0.971 5 0.012 5
’ 0.50 28.170 13. 870 0.950 3 0.010 5
1. 00 28. 866 13.315 0.904 9 0.0115
2.00 33.212 13.679 0.893 4 0.020 0
3.00 34.210 13.483 0.879 0 0.024 5
) 5.00 31.418 12.233 0.838 0 0.029 4
10. 00 38. 090 13.614 0.850 1 0.040 1
20. 00 37.239 12.277 0.820 8 0.048 7
50. 00 45. 840 13.240 0.8355 0.062 9
' 100. 00 45. 688 12. 616 0.815 3 0.071 6
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Parameter estimation in torrential
rain intensity formula with its application

GU Jun—giang, XU Ji-yun, CHEN Hai-yan, HUANG Jian—ping

(Climate Center of Zhejiang Province, Hangzhou 310017)

Abstract: A numerical cal culation method is presented for parameter estimation based on the
technique of solving nonlinear model. The accuracy of parameter estimation in torrential rain
intensity formula is improved. The method may be widely used to optimize other multivariate

parameters in the model.

Key words: nonlinear model; torrential rain intensity formula; parameter estimation;

numerical calculation



