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Design rainstorm hydrograph in Zhuhai city
based on asymmetrical GH-copula
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Abstract: The maximum 1-hour rainfall (rain peak), maximum 6-hour rainfall and maximum 24-hour
rainfall recorded at Zhuhai meteorological stations from 1961 to 2018 are taken as case study. The two
typical rainstorm hydrographs of rainfall joint distribution with three time periods were constructed based
on the asymmetric Archimedean Gumbel-Hougaard (GH) copula. The main conclusions were reached as
follows: The designed rainstorm value in Zhuhai city calculated by using the combined distribution of
three time periods of rainfall is larger than the designed rainstorm value of the combined distribution with
two time periods and that of a single time period; The ‘OR’ joint return periods of rainfall in combined
distribution of three time periods is more suitable for dealing with the flood risk of Zhuhai city. The de-
signed typical rainstorm hydrographs amplified by the same frequency can be selected as the reference

for the design of drainage and flood prevention engineering.
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Table 1 = The parameters of the marginal distribution and

the values of goodness of fit test

(DA RE Uz

FEAS S8 - 2% RMSE PPCC
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Table 2 Results of parameter estimation and goodness of fit

tests for three dimensional asymmetric and

symmetric GH-Copulas
oyl a7t

0, 0, OLS  AIC 0 OLS  AIC
1.797 2.361 0.031 =170 | 1.910 0.033 -167
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Table 3 Maximum precipitation and return period of R, R,, R,, of two typical years
R, R R R~R—R
;ﬂi‘ﬂﬁa 6 24 1 6 24
R /mm EHW/a  R/mm  EI/a R,,/mm HIH/a “uf” EHW/a “H” B/
1994 102.0 25.2 374.2 72. 1 572.6 86.2 22.7 152.8
2000 89.3 12.6 386.7 83.1 630. 3 128.6 12.3 193.0
4 ORI B 2 A Y 5 A EH
Table 4 “OR’ joint return periods of rainstorm in different time interval
“E BB E I A
HIWI/a
R—=R; R-R, R-R,, R=R-R,,
200 149.2 123.6 145. 8 115.4
100 74.7 61.9 73.0 57.8
50 37.4 31.0 36.5 29.0
20 15.0 12.5 14.7 11.7
10 7.6 6.4 7.4 6.0
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Table 5 Univariate and multivariate storm design value combined with same frequency

WA A I a R /mm Ry/mm R,/mm
200 147. 4 535.4 805. 1
100 136.0 461.0 684.3
R~R.R,, 50 124.3 394. 6 579.7
20 108. 4 317. 1 462. 1
10 95.7 265.0 385.8

200 142. 4 501.5 -

100 130.9 430.9 -

R,-R, 50 119.1 367.7 -

20 103.0 294. 1 -

10 90.3 244.5 -
200 145.5 - 783. 4
100 134. 1 - 665. 6
R-R,, 50 122.3 - 563.6
20 106. 3 - 448. 8
10 93.7 - 374. 4
200 - 504. 1 753.7
100 - 433. 1 640.0
R~R,, 50 - 369. 7 541.4
20 - 295. 8 430. 6
10 - 246. 1 358. 8
200 137.6 470.7 699. 8
100 126.0 403. 4 593.4
R/RJR,, 50 114.1 343.3 501. 3
20 97.8 273.2 397.6
10 85.0 226.0 330. 4
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