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P 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min
100 3.680 3.067 2.569 2.218 1.794 1.501 1.330 1.096 0.945 0.852 0.758
50 3.364 2.800 2.346 2.025 1.638 1.366 1.207 0.989 0.846 0.759 0.675
20 2.942 2.442 2.046 1.767 1.429 1.178 1.036 0.841 0.714 0.635 0.565
10 2.602 2.156 1.806 1.559 1.261 1.032 0.904 0.724 0.611 0.539 0.479
5 2.239 1.848 1.548 1.337 1.082 0.877 0.763 0. 605 0.504 0.440 0.392
3 1.894 1.556 1.304 1.126 0.911 0.729 0.629 0.491 0.403 0.349 0.311
2 1.691 1.385 1.160 1.002 0.811 0.644 0.551 0.426 0.348 0.299 0.266
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P 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min
100 3.967 3.365 2.784 2.413 2.042 1.790 1.636 1.367 1.174 1.051 0.946
50 3.594 3.040 2.518 2.182 1.840 1.601 1.457 1.212 1.039 0.928 0.834
20 3.097 2.607 2.163 1.873 1.569 1.350 1.219 1.005 0.858 0.764 0.686
10 2.713 2.272 1.889 1.635 1.360 1.156 1.035 0.846 0.719 0.637 0.571
5 2.312 1.923 1.603 1.386 1.143 0.953 0.843 0.679 0.573 0.505 0.452
3 1.993 1.646 1.375 1.188 0.969 0.792 0. 690 0.547 0.457 0.400 0.356
2 1.707 1.396 1.171 1.011 0.814 0.647 0.553 0.428 0.353 0.305 0.271
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P 5 min 10 min 15mn  20min ~ 30min  45min = 60min 90 min 120 min 150 min 180 min
100 4.296 3.651 2.993 2.575 2.176 1.951 1.805 1.522 1.303 1.160 1.035
50 3.822 3.238 2.660 2.289 1.926 1.712 1.576 1.322 1.129 1.004 0. 895
20 3.195 2.692 2.219 1.911 1.597 1.397 1.273 1.057 0.899 0.797 0.710
10 2.721 2.279 1.885 1.624 1.348 1.158 1.043 0. 856 0.725 0. 640 0.570
5 2.247 1.866 1.552 1.338 1.099 0.919 0.814 0. 656 0.551 0.483 0.431
3 1.898 1.562 1.306 1.127 0.915 0.743 0. 644 0.508 0.423 0.368 0.327
2 1.620 1.321 1.111 0.960 0.770 0.604 0.510 0.391 0.321 0.276 0.246
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(2) 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min
100 4.005 3.199  2.717  2.390 1.966 1.595 1.366 1.091 0.926  0.815 0.733
50 3.605 2.880  2.446  2.152 1.770 1.436 1.230  0.982  0.834  0.733 0. 660
] 20 3.077  2.458 2.088 1.836 1.510 1.225 1.050  0.838  0.712  0.626 0.563
196§%iifzfﬁ 10 2.677  2.138 1.816 1.598 1.314 1.066  0.913  0.729  0.619  0.545 0.490
5 2.277 1.819 1.545 1.359 1.118  0.907  0.777  0.620  0.527  0.463 0.417
3 1.983 1.584 1.345 1.183  0.973  0.790  0.676  0.540  0.459  0.403 0.363
2 1.749 1.397 1.187 1.044  0.859  0.697  0.597  0.476  0.405  0.356 0.320
100 3.680  3.067 2.569  2.218 1.794 1.501 1.330 1.096  0.945  0.852 0.758
50 3.364  2.800  2.346  2.025 1.638 1.366 1.207  0.989  0.846  0.759 0.675
20 2,942 2.442  2.046 1.767 1.429 1.178 1.036  0.841 0.714  0.635 0.565
LA A 10 2.602 2.156 1. 806 1.559 1.261 1.032 0.904 0.724 0.611 0.539 0.479
5 2.239 1.848 1.548 1.337 1.082  0.877  0.763  0.605  0.504  0.440 0.392
3 1.894 1.556 1.304 1.126  0.911 0.729  0.629  0.491 0.403  0.349 0.311
2 1.691 1.385 1.160 1.002  0.811 0.644  0.551 0.426  0.348  0.299 0.266
100 0.325 0.132  0.148  0.172  0.172  0.094  0.036  -0.005 —0.019  —0.037 -0.025
50 0.241 0.080  0.100  0.127  0.132  0.070  0.023  -0.007 -0.012  —0.026 -0.015
. 20 0.135 0.016  0.042  0.069  0.081 0.047  0.014  -0.003 -0.002 —0.009 -0.002
ﬁijiﬁ;j 10 0.075  -0.018  0.010  0.039  0.053  0.034  0.009  0.005  0.008  0.006 0.011
5 0.038  -0.029 -0.003 0.022  0.036  0.030  0.014  0.015  0.023  0.023 0.025
3 0.089  0.028  0.041 0.057  0.062  0.061 0.047  0.049  0.056  0.054 0.052
2 0.058  0.012  0.027  0.042  0.048  0.053  0.046  0.050  0.057  0.057 0.054
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The Comparative Study on the Formula of Torrential Rain Intensity in
County-level Cities based Three Kinds of Distribution Function

LI Changjun', ZHU Xiuhong®, ZHOU Xiujun’
(1. Shandong Meteorological Information Center,Jinan 250001 , China;2. Wulian County Meteorological Bureau, Wulian 262300, China;
3. Rizhao Meteorological Bureau,Rizhao 276826, China)

Abstract : In order to prevent urban disasters caused by heavy rain or heavy rain, t a total of 50 years of minute precipi-
tation data from 1969 to 2018 in Wulian County are utilized to calculate the local torrential rain intensity formula; three
distribution curves of Pearson IlI, Gengbeier, and exponent which are fitted and adjusted are used to obtain the recur-
rence period, rainfall intensity, and rainfall duration of the three different curve calculation methods( abbreviated as the
P-i-t relationship) , and then the accuracy is tested and compared respectively. Finally, it is determined that the formula
of rainstorm strength calculated by using P-III distribution and the least flat method is the optimal distribution curve. The
formula of the torrential rain intensity has been tested : the absolute standard deviation is 0.031 mm/min, and the rela-
tive standard deviation is 4.09% . The calculation error is small and the accuracy is high.

Keywords : rainstorm intensity ; curve fitting; P-1ll ; E + J + Gumbel ; exponent



