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Applicability Analysis of Rainstorm Intensity Formula Establishment by
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Abstract: According to rainfall data (1961 —2017) of Jinan meteorological station, rainfall series
of 11 durations were constructed by using annual maximum sample selection method. Pearson-III type
distribution, Gumbel distribution and exponential distribution were used to fit the sample sequence, and
the least squares method was used to obtain the parameters. Based on this, rainstorm intensity formulas of
rainfall data from four different time periods (1961 to 2017, 1971 to 2017, 1981 to 2017, and 1991 to
2017) were obtained. The average absolute mean square error and relative mean square error of the
formula fitted by the Pearson-IlI distribution curve met the requirements of the specification. Among
them, the maximum rainfall intensity was obtained from the formula compiled by the rainfall data from
1991 to 2017, which was in line with the rainfall law of Jinan and was more secure. When compiling a
rainstorm intensity formula, calculation results of the formula would be different if different rainfall years

were selected as samples, and it should not be only depended on long-term rainfall data. The selection
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method of the data segment should be judged according to the characteristics of the sample, so as to make

the design rain storm intensity more reasonable.
Key words: rainstorm intensity formula;
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Precision test results of rainstorm intensity formula
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Tab.2 Recommended rainstorm intensity formula
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Fig. 1  Calculated values of rainstorm intensity formula under different time periods
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Fig.2 Change rate of rainstorm intensity from 1991 to 2017
relative to 1981 to 2017
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Fig.3 Change of 5-minute maximum rainfall intensity
in Jinan
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Fig.4 Wavelet variance of 5-minute, 10-minute and 15-minute

annual maximum rainfall intensity
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Tab.4  Pipeline parameters calculated according to rainstorm intensity formula from 1981 to 2017
SRNes e L

T | s k| vt e | | e | (TR e o v | Rk
H/a| %5 | BE/m | F/hm? | [d]/min | [A]/min hm %) E%4 hm %) (L-s™) i/mm{E/% |(m-s™") | (L-s™")

1-21] 180 1.5 0 2.78 285.56 | 0.65 | 185.61 278.42 700 | 0.2 1.08 414.21

2 [2-3] 100 1.4 | 2.78 | 1.41 266.70 | 0.65 | 173.36 502.74 800| 0.2 1.18 591.37
3-4 80 | 0.8 | 4.19 | 1.05 258.15 | 0.65 | 167.80 620. 86 900 | 0.2 1.27 809. 60

1-2| 180 1.5 0 2.78 372.70 | 0.65 | 242.26 363.39 700 | 0.2 1.08 414.21

5 [2-3] 100 1.4 | 2.78 | 1.31 348.09 | 0.65 | 226.26 656. 15 900 | 0.2 1.27 809. 60
3-4 80 | 0.8 | 4.09 | 0.97 337.69 | 0.65 | 219.50 812.15 |1000| 0.2 1.37 1072.23

1-21] 180 1.5 0 2.54 438.62 | 0.65 | 285.10 427.65 800| 0.2 1.18 591.37

10 |2-3] 100 1.4 | 2.54 | 1.31 411.95 | 0.65 | 267.77 776.53 900 | 0.2 1.27 809. 60
3-4 80 | 0.8 | 3.85 | 0.97 399.56 | 0.65 | 259.71 960.93 |1000| 0.2 1.37 1072.23

£5 1991 F2017 FRMBEANXNITHEENER
Tab.5 Pipeline parameters calculated according to rainstorm intensity formula from 1991 to 2017
SR 325 EL

T | Bt (BBl B | Erpnt | e | e | (s [ o | Rk
W/a| 45 | BE/m |F/hm’ | [A]/min | [A]/min hm %) £ hm %) (L-s™") B/mm|BE/% | (m-s"')|(L-s™")

1-21] 180 1.5 0 2.78 298.94 | 0.65 | 194.31 291.47 | 700 | 0.2 1.08 414.21

2 [2-3] 100 1.4 | 2.78 | 1.41 278.71 | 0.65 | 181.16 525.36 | 800 | 0.2 1.18 591.37
3-4 80 | 0.8 | 4.19 | 1.05 269.56 | 0.65 | 175.21 648.28 | 900 | 0.2 1.27 809. 60

1-2| 180 1.5 0 2.78 389.25 |0.65 | 253.01 379.52 | 700 | 0.2 1.08 414.21

5 [2-3] 100 1.4 | 2.78 | 1.31 362.90 | 0.65 | 235.89 684.08 | 900 | 0.2 1.27 809. 60
3-4 80 | 0.8 | 4.09 | 0.97 351.80 | 0.65 | 228.67 846.08 |1 000 | 0.2 1.37 1072.23

1-2| 180 1.5 0 2.54 457.57 | 0.65 | 297.42 446.13 | 800 | 0.2 1.18 591.37

10 {2-3 1] 100 1.4 | 2.54 | 1.31 429.04 | 0.65 | 278.88 808.75 | 900 | 0.2 1.27 809. 60
3-4 80 | 0.8 | 3.85 | 0.97 415.82 | 0.65 | 270.28 1 000.04 |1 000 | 0.2 1.37 1072.23
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