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Formula of Extreme Rainstorm Intensity for Changed
Heavy Rain Characteristics in Xinxiang city

Duan Zhongxia
(Xinxiang Meteorological Office, Xinxiang 453000)

Abstract: Based on the precipitation data carried out by the annual maximum value method for 1959 to 2014 in Xinxiang city,
we analyze the variety characteristics of heavy rain, and find that the characteristics have changed significantly since 1979, so that
the old rainstorm intensity formula had lost applicability. The optimal rainstorm intensity formula was chosen by using curve fitting,
computing and significance testing with the Pearon [II distribution, gumbel distribution and exponential distribution. Comparison of
the old to the new formula shows that the new formula has a better applicability.
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Fig.1 Distribution of the top 10 precipitation at Xinxiang
Station in total samples
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Table 1 The top 10 extreme precipitation events at Xinxiang Station meteorological station for 1959-2014

Ee E353] 1959—19794F 1959—19794 1980—20144 1980—20144F HATEEAREHE  [hERIGRKE/mm
T FmRYmin REHIANH REHREAE (%a)  REHEANE  REHTGRE (%a) HEE/ (%a) (HEEH)
1 5 3 14.3 7 20.0 5.7 19.9 (1996)
2 10 1 438 9 25.7 21.0 33.7 (1996)
3 15 2 9.5 8 229 13.3 49.5 (1996)
4 20 3 14.3 7 200 5.7 55.7 (1996)
5 30 2 9.5 8 229 133 75.4 (1996)
6 45 2 9.5 8 229 133 104.9 (1996)
7 60 2 9.5 8 229 133 110.0 (1996)
8 90 2 9.5 8 229 133 1205 (1996)
9 120 3 14.3 7 20.0 5.7 123.6 (1996
10 150 3 143 7 20.0 5.7 1264 (1996)
11 180 4 19.0 6 17.1 —1.9 1312 (1996)
T 25 11.7 75 216 9.9
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Table 3 Fitting errors of different distribution curves by annual maximum value method

1959—20144 1980—20144 1985—20144
BESTUE  Fmmximsz/ o, THMIHEEE o, FREIMHHEE .
( mm/min ) AT E% Cmm/min) FHARTTE % i) TR E/%
P-111 0.036 472 0.035 3.26 0.037 3.68
Wk VUR 53 A 0.041 5.20 0.069 5.40 0.057 4.88
fif exin 0.076 8.36 0.118 8.28 0.096 8.53

x4 HEME—EHHEMERELAR (1980—2014)
Table 4 Rainstorm intensity formula for a single
reappearance period in Xinxiang city (1980-2014)

Pla o
? 4199.883/(t+16.274)"%
3 4345.841/(+16.238) **"*
° 4518.352/(++16.200) "™
10 4721.925/(++16.251)" "
20 4985.451/(++16.762)"7
% 5130.407/(+16.940)"™*
% 5307.928/(+17.130)"™"
100 5543.732/(t+17.362)" 7>

R6 oM BERPRMEEAR (1980—2014)
Table 5 Rainstorm intensity formula for interval years of
the reappearance (1980-2014)

Pla X8 S AR

n 0.839—0.031In(r—0.771)
1~10 1 b 16.283—0.058In(r—0.836)
A 24.268+1.8211n(—0.378)
n 0.782—0.0111n(r—7.290)

10~100 1
b 16.023+0.296In(—7.842)
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Fig. 3 Rate of change for the new rainstorm formula
compared to the old one
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Fig. 4 Comparison of the intensity of rainstorm formulas among different samples in different reappearance period
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