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1 3 p—i—t
Tablel p-i—¢ data obtained by 3 different distributions
i/ mm ¢t/ min
p/a 5 10 15 20 30 45 60 90 120 150 180
1.937 1.696 1.458 1.268 1.004 0.795 0.650 0.497 0.407 0.346 0.305
2 1.864 1.662 1411 1.244 1.003 0.796 0.654 0.487 0.392 0.328 0.286
2.042 1.742 1.478 1.306 1.056 0.838 0.690 0.512 0412 0.345 0.300
2.270 1.974 1.690 1.480 1.180 0.936 0.767 0.582 0.473 0.400 0.351
3 2.194 1.932 1.638 1.454 1.179 0.939 0.774 0.575 0.460 0.383 0.333
2.346 1.993 1.690 1.501 1.219 0.971 0.802 0.595 0.475 0.396 0.344
2.676 2.295 1.950 1.725 1.393 1.108 0.913 0.681 0.547 0.458 0.400
5 2.609 2272 1.925 1.719 1.401 1.119 0.925 0.687 0.546 0.453 0.392
2.684 2.272 1.927 1.718 1.400 1.120 0.928 0.687 0.545 0.453 0.393
3.216 2.702 2273 2.038 1.675 1.336 1.109 0.808 0.638 0.529 0.457
10 3.173 2.734 2315 2.078 1.701 1.363 1.129 0.839 0.662 0.547 0.471
3.109 2.623 2224 1.990 1.629 1.306 1.085 0.803 0.633 0.525 0.454
3.746 3.090 2.575 2.337 1.950 1.560 1.303 0.931 0.724 0.594 0.509
20 3.737 3.196 2.705 2437 2.001 1.607 1.333 0.991 0.778 0.641 0.550
3.516 2.959 2.510 2.252 1.847 1.485 1.236 0914 0.718 0.594 0.513
4.440 3.584 2.956 2.720 2.309 1.854 1.558 1.089 0.831 0.675 0.571
50 4.482 3.806 3.219 2912 2.399 1.930 1.604 1.191 0.932 0.766 0.656
4.043 3.394 2.879 2.590 2.131 1.717 1.432 1.057 0.827 0.683 0.589
4.961 3.949 3.233 3.003 2.578 2.074 1.751 1.206 0.910 0.732 0.615
100 5.046 4.268 3.609 3.271 2.699 2.174 1.808 1.343 1.048 0.860 0.735
4.439 3.720 3.155 2.844 2.343 1.890 1.578 1.165 0.909 0.750 0.646
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2

Table2 The parameters of the three distributions

A n A n b A C n b
21.9691 1.0834 0.8668 16.61 25.8280  1.3659 0.9126 20.51 26.5415  0.8327 0.8795 18.19
30.0016  0.9387 0.9133 19.05 30.0051  0.8057 0.8831 19.15 30.0065  1.3841 0.9867 19.18
35.3186 1.0796 0.9636 21.16 39.9999  2.2010 1.0792 26.50 38.8565  0.8316 0.9571 21.93
21.9682  1.0834 0.8668 16.61 25.8260  1.3659 0.9126 20.51 26.5404  0.8327 0.8795 18.19
23.6437  1.0835 0.8821 17.30 27.8225 1.3598 0.9270 21.24 22.0308  0.8348 0.8412 16.41
22.9842 1.2040 0.8758 19.42 16.3837 1.5707 0.8291 18.11 33.7214  0.8301 0.9224 21.33
3
Table3 Errors of the formula of the three distributions
0.0614 0.0427 0.0259 0.0170 0.0283 0.0243
0.0712 0.0436 0.1316 0.1010 0.1368 0.1158
0.0647 0.0379 0.1157 0.1098 0.0323 0.2102
0.0614 0.0427 0.0259 0.0170 0.0283 0.0243
0.0615 0.0406 0.0261 0.0151 0.0296 0.0325
0.0781 0.0611 0.0544 0.0548 0.0339 0.0258
4
Table4 Error comparisons between the former and new formulas
t / min
i/ mm 5 10 15 20 30 45 60 90 120 150 180
-0.4663 -0.5043 -0.3985 -0.4620 -0.4370 -0.4060 -0.3463 -0.2448 -0.1603 -0.1109  —-0.0845
0.0080 -0.1326 -0.0949  -0.1397 -0.1427 -0.1471 -0.1244  -0.0837 -0.0501 -0.0297 -0.0213
i
293%  -234% -1.65% -3.88% -5.22% -7.40% -7.46% -6.45% -4.51% -2.66% -2.03%
-0.0323 -0.0516  0.0985 0.0165 0.0130 -0.0537  -0.0513  -0.0273 0.0087 0.0256 0.0288
0.0029 -0.0327  0.0397 0.0069 0.0022 —-0.0211 -0.0178  -0.0064 0.0079 0.0152 0.0143
0.34% -1.45% 1.30% 0.25% 0.31% -1.14% -1.03% -0.26% 1.27% 2.58% 2.61%
3.3 ) 0 )
0.25~10a , = 25.8280(1+1.36591¢P) (2)
0.05mm/min, , (t+20.5150)09126
5% .l ,mm/min ; { ,min; P
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Derivation of Rainstorm Intensity Formula for Hefei City
WANG Rui, XU Degqian

(School of Civil and Hydraulic Engineering, Hefet University of Technology, Hefei 230009, China)

Abstract: The accuracy of rainstorm intensity formula directly affects the design of city water supply and drainage pipeline network. The original
rainstorm intensity formula for Hefei City was determined in the 1970s which has been unable to meet present requirement in the precision and
standardization. For the urgent need to revise a new formula, the precipitation data at the Dongpu Station in Hefei City from 1965 to 2012 were
analyzed. All the data were taken with the annual maximum sampling method, and the fitting was made by using the method of Pearson—  type of
distribution,exponential distribution and Gumbel distribution. In order to determine the parameters of the formula, 6 optimization algorithms such
as Levenberg—Marquart algorithm, Gauss—Newton method, quasi-Newton method, genetic algorithm, simulated annealing algorithm and particle
swarm algorithm were used. Finally, the best formula was ascertained with exponential distribution maching Marquart algorithm. The accuracy is
greatly improved relative to the original formula. The new formula can be used in many fields such as risk analysis of flood disasters and design of
city water supply and drainage pipeline network. This new formula has great significance to prevent waterlogging, drainage, drainage facilities
planning and engineering design of Hefei City.

Key words: rainstorm intensity formula; Levenberg Marquart algorithm; exponential distribution; Hefei City



