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Table 1 Rainstorm intensity with duration (¢) and return period (T) in Shenzhen (exponential distribution, unit: mm/min)
t/min

T/a 5 10 15 20 30 45 60 90 120
0. 25 1. 7905 1.4388 1.1823 1. 0607 0. 8554 0.6692 0.5733 0.4169 0. 3454
0.333 1.9140 1.5335 1.2796 1.1486 0.9334 0.7401 0.6377 0.4732 0.3958
0.5 2. 0880 1.6670 1.4168 1.2725 1.0432 0. 8400 0.7283 0.5526 0.4669
1 2.3854 1. 8952 1.6514 1.4842 1.2311 1.0107 0.8832 0.6883 0.5883
2 2.6829 2.1234 1. 8859 1. 6960 1.4190 1. 1815 1. 0382 0. 8240 0.7098
3 2. 8569 2.2569 2.0231 1. 8199 1.5289 1.2814 1. 1288 0.9033 0.7808
5 3.0761 2.4251 2.1960 1.9759 1.6673 1.4072 1. 2430 1.0033 0.8703
10 3.3735 2.6533 2.4305 2.1877 1. 8552 1.5780 1.3979 1. 1390 0.9918
20 3.6710 2. 8815 2.6651 2.3995 2.0431 1.7488 1.5529 1.2747 1.1133
50 4.0642 3.1832 2.9751 2.6794 2.2914 1.9745 1.7577 1.4541 1.2738
100 4.3616 3.4114 3.2097 2.8912 2.4793 2. 1453 1.9126 1.5898 1.3953
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Table 2 Rainstorm intensity with duration(¢) and return period (T) in Wuhan
(exponential distribution,unit; mm/min)

t/min
T/a 5 10 15 20 30 45 60 90 120
0.25 1. 2060 0. 9570 0.8251 0.7091 0.5692 0.4435 0. 3567 0.2566 0.2500
0.333 1.3500 1.0834 0.9312 0. 8060 0.6508 0.5083 0.4129 0.3026 0.2957
0.5 1.5530 1. 2616 1.0807 0. 9427 0. 7657 0.5996 0.4922 0. 3675 0.3602
1 1..9000 1.5663 1.3362 1.1763 0.9623 0. 7557 0.6277 0.4783 0.4705
2 2.2469 1.8709 1.5918 1.4099 1.1588 0.9118 0.7632 0.5892 0.5808
3 2. 4499 2.0491 1.7413 1. 5465 1.2737 1.0031 0. 8425 0. 6540 0.6453
5 2.7056 2.2736 1.9296 1. 7187 1.4186 1.1181 0. 9424 0. 7357 0.7266
10 3.0526 2.5782 2.1852 1.9523 1. 6151 1.2742 1.0779 0. 8466 0. 8369
20 3.3995 2.8829 2.4407 2.1859 1. 8116 1.4303 1.2134 0.9574 0.9472
50 3.8582 3.2856 2.7786 2. 4947 2.0714 1. 6366 1.3926 1. 1040 1.0930
100 4.2052 3.5902 3.0341 2.7283 2.2679 1.7927 1.5281 1. 2148 1. 2033
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Table 3 The value of the parameters and error of the rainstorm intensity formula for single return
period calculated by optimized method in Shenzhen (exponential distribution)
T/a 0.25 0. 333 0.5 1 2 3 5 10 20 50 100 -4
A 13.3820 12.0380 10.8625 9.9791 9.6431 9.6731 9.6959 9.8745 10.1781 10.6630 10.9823
b 9.6160  8.8075 7.8597  6.7705  5.9494  5.6749  5.2624  4.8490 4.5729 4.2964 4.0195
n 0.7499 0.7010 0.6467 0.5822 0.5367 0.5177 0.4958 0.4726  0.4549 0.4366 0.4238
o/mm  0.0122 0.0144 0.0188 0.0161 0.0226 0.0268 0.0324 0.0401 0.0480 0.0586 0.0667 0.0324
/% 1.3192 1.0129 1.0508 1.2233 1. 4979 1.6548  1.8355  2.0508 2.2342 2.4371 2.5663 1.7166
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Table 4 The value of the parameters and error of the rainstorm intensity formula for single return period
calculated by optimized method in Wuhan (exponential distribution)
T/a 0.25 0.333 0.5 1 2 3 5 10 20 50 100 -1
A 9.5088  9.5592 10. 004 10. 924 12. 150 12. 818 13. 848 15.094 16.509 18.392 19.612
b 9. 8847 9.4815 9.2122 8.8075 8.6724 8.5372 8.5372 8.4019  8.4019 8.4019 8.2665
n 0.7658  0.7329  0.7022  0.6659  0.6447  0.6341 0.6257 0.6145 0.6075 0.6003 0.5938
o/mm  0.0124 0.0139 0.0166 0.0219 0.0276 0.0311 0.0356 0.0418 0.0480 0.0563 0.0626 0. 0334
/% 2.0065 1.9752 2.0070 21213 2.2363 22050 2.3620 24380 2.5008 2.5687 2.6107 2.2839
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Fig.1 The curve of rainstorm intensity with duration in
different return period in Shenzhen (exponential distribution,

the return period: 100 a,50 a,...,0.25 a {rom top to bottom)
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Table S The value of the error of the rainstorm intensity formula for any return period
calculated by optimized method in Shenzhen and Wuhan (exponential distribution)

T/a 0. 25 0.333 0.5 1 2 3 5 10 20 50 100 1y
WYl o/mm  0.0740 0.0633 0.0487 0.0272 0.0240 0.0341 0.0512 0.0767 0.1030 0.1383 0.1651 0.0732
/% T.9958 62048 4.3515 20897 1.5030 2.1066 2.9053 3.9197 4.7910 5.7476 6.3527 43753
R o/mm 0.0399 0.0361 0,0321 0.0275 0.0277 0.0301 0.0319 0,0134 0.0533 0.0674 0.0781 0.0428
f/% 64431 5.1672 3.8966 2.6727 2.2424 2.2100 23142 2.5357 2.7781 3.0758 3.2740 3.3290

£6 SHETE(EEHWH)FRRIRUEMBEALNRSE KR (H8S%H)

Table 6 The value of the error of the rainstorm intensity formula for any return period calculated by two-part
searching method in Shenzhen and Wuhan (exponential distribution)

T/a 0. 25 0.333 0.5 1 2 3 5 10 20 50 100 S 14
W o/mm 0.0875 0.0770 0.0630 ()()429 ()()337 ()()4()8 0.0540 0.0773 0.1029 0.1381 0.1652 0.0804
F/%  9.44TL 7.6530 5.6244 3.2650 2.3661 2.5166 3.0626 3,988 47813 5.7399 6,356 4.9786
RB®  o/mm  0.0959 0.0885 0.0783 0.0618 0.0478 0.0418 0.0379 0.0411 0.0521 0.0724 0.0897 0.0643
f/% 154871 12,5587 9.4891 6.0003 3.8701 3.0817 2.5161 23997 27130 33039 3.7420 5.9239
1998. 4-5;160-161.
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An Optimized Method for Estimating Parameters of the
Rainstorm Intensity Formula

Chen Zhenghong"”? Wang Haijun” Zhang Xiaoli”
Y (Wuhan Regional Climate Center , Wuhan 430074)
Y (Wuhan Institute of Heawy Rain .CMA. Wuhan 430074)
 ( Hubei Meteorological Information and Technological Support Center, Wuhan 430074)
O (Shenzhen Meteorological Observatory . Shenzhen 518008)

Abstract

In hydrology, the form of the rainstorm intensity formula is known as the nonlinear one with excess
factors, and its parameters are not easy to be solved with normal methods, which makes the method design
of parameters estimate and the elimination of the error from parameters estimate the most crucial. For a
long time, many methods to estimate the parameters of the formula have been put forward by hydrological
and meteorological experts that have exerted a profound influence on urban water drainage design. But all
the methods above have certain error from objective error by personal judging, approximate supposed er-
ror, or missing error from skip-over searching.

An objective and optimized method for estimating the parameters of the rainstorm intensity formula is
put forward that can avoid the above errors skillfully. First, the non-linear formula is linearized and the
scope of the parameters b and C is decided. Second, the parameters A and n can be determined based on
known rainstorm intensity, duration and return period(#¢-T) tri-relation table by least regression method
after the value of H(single period formula) or a combination of the value of b and C(multi-period formula)
is given. Then the formula with least error is the optimum one.

This method is used in Shenzhen and Wuhan separately, and the accuracy of the formula can meet the require-
ment of the national standard and is superior to the compared methods. A software has been designed according to
the new method and can be used easily and popularized nationwide. If the original data are put in, the estimating

result of the curve pattern, formula parameters, error, figures and table can be obtained quickly.

Key words: rainstorm intensity formula; linearize; optimize; error control



