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Study on spatial distribution of rainstorm based on rainstorm intensity

formula in Shanxi Province
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Abstract: The maximum precipitation data in Shanxi Province are collected from 107 meteorological stations from 1981 to 2012. In reference

to those data, the i—i—p relationship among precipitation intensity, duration and recurrence period is derived by the method of Gumbel adjust—

ing frequency. Based on i—i—p relationship, the parameters of rainstorm intensity formula can be extracted by the unconstrained nonlinear op—

timization method. A novel group parameter exiracting method is tried. The spatial distribution of the parameters of rainstorm intensity formu—

la is given in this paper. The results can be used to construct rainstorm intensity formula in areas without meteorological observation stations

according to the characteristics of the underlying surface and climate zone.
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Table 1 The i~t—p relationship among precipitation intensity, duration and recurrence period in Datong County (unit:mm+min™).

FHLa Bt/ min
10 15 20 30 45 60 90 120 180

1.418 1.063 0.860 0.722 0.545 0.418 0.336 0.240 0.191 0.139

1.682 1.274 1.028 0.877 0.666 0.516 0.415 0.294 0.232 0.166

5 1.977 1.509 1.215 1.051 0.800 0.626 0.503 0.353 0.277 0.196

10 2.347 1.803 1.450 1.268 0.969 0.763 0.614 0.429 0.334 0.234
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50 3.162 2452 1.967 1.747 1.342 1.065 0.857 0.594 0.460 0.317
100 3.507 2.726 2.185 1.950 1.499 1.193 0.960 0.664 0.513 0.352
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Fig.1 Distribution of rainstorm intensities in 20 min (a—c) and 60 min (d-f) duration with recurrence periods of

5 years (a, c), 20 years (b, ) and 50 years (d, f) (unit: mm -min™).
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Fig.2 Spatial distribution of the parameters (a) A, (b) B, (¢) C, and (d) n of rainstorm intensity formula in Shanxi Province.
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Table 2 Increase situation of the error of the storm intensity

formula by group fitting parameters.
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