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Comparative Analysis on Probability Distribution Models of Short-time
Strong Rainfall in the Cities of Pearl River Delta

CHEN Zishen, HUANG Qiang, LI Honghao ,XIANG Jingjing
(School of Geography and Planning,Sun Yat-sen University , Guangzhou 510275 , China)

Abstract; The probability distribution applicability of short-time strong rainfall for 18 cities in the Pearl
River Delta were contrastively analyzed by Using GPD, GEV and Pearson-1lI type probability distribution
model, respectively. The main conclusions were reached in the following: (1) The results of goodness of
fit test using Anderson-Darling test, probability plot correlation coefficient (PPCC), Root Mean Square
Error (RMSE) and Q statistic reflected that the GPD method is more suitable for the design quantile cal-
culation of the extreme hydrological and meteorological events for the shorter fixed number of year of the
observation sites; (2) The shape parameters of the GDP models for the cities of Huadu, Guangzhou, Xin-
hui, Enping, Shunde, Zhongshan, Zhuhai and Shenzhen show that the occurrence probabilities of short-
time strong rainfall are high, and the calculated the design precipitation intensity larger than that with
GEV and P-III type models; 3) Referring to “near short-term rainfall intensity hierarchies” standard, in
the Pearl River Delta, the rainfall intensity in a period of 2 years can reach the torrential rain level,
which is the main influence factor for urban waterlogging events.
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Fig. 1 The meteorological stations in the Pearl River delta
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Table 1 The estimated parameters of the optimal GPD, GEV and Pearson Type III models
Wi GPD GEV P-II1 ]
u /mm £ o 3 o M/ mm C, C, ¢ /mm

=K 26. 1 0. 109 15.93 0. 086 15.733 30. 352 0. 466 0.563 38.193
iz 35.1 -0.385 7.14 -0.232 11. 849 28. 146 0.573 2.416 38. 464
M1k 34.5 0. 145 10. 65 0.295 15. 813 29. 724 0.441 0. 047 35.176
Il 34.8 -0.187 8.17 0. 239 18. 817 30. 584 0.517 0.279 37.773
JEapiss 25.1 0. 066 14.74 0. 009 13. 647 29.043 0.458 0.765 36. 806
K5E 23.3 0.296 20. 82 0.243 17. 001 32.555 0. 436 0.133 38.996
AN 34.9 0. 268 17. 00 0.022 14. 283 27.771 0.477 0. 582 35.711
R 21.8 0. 098 16. 85 0. 049 16. 774 30. 705 0.520 1.172 39. 608
910 23.2 0. 308 16. 59 0.184 13. 596 30. 967 0. 386 0. 191 36. 687
I 30.0 0.032 9. 88 0. 191 12. 429 26.922 0.413 0.437 32.091
e 39.5 -0.051 9.22 0. 145 13.930 26. 542 0. 460 0. 486 32.811
B 30.5 -0. 069 16.92 0.012 18. 657 35.704 0.513 1. 141 46. 249
=il 20.0 0. 145 15.58 0.119 14.991 28.253 0. 468 0.463 35. 308
Mg 43.0 -0.115 10. 21 0. 096 15. 181 29.972 0. 468 0. 865 37.402
Frilg 42. 4 -0.204 7.26 0.173 16. 062 33.313 0.434 0. 656 40. 207
NN 50.7 0.119 16. 18 0.162 20. 965 37.799 0.478 0.324 46. 969
Bk 34.0 -0.001 17. 40 0. 126 20. 764 36. 876 0. 495 0. 540 46. 531
wII 20.0 -0.097 15.68 -0.032 19.119 29. 327 0.612 1. 206 40. 983
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Fig. 2 POT based short-term strong rainfall frequency

curves for Guangzhou station
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Table 2 The indicators of goodness-fit test among the optimal GPD, GEV and Pearson Type Il models
WiH GPD GEV P-111
Q PPCC Py RMSE Q PPCC Py RMSE Q PPCC Py
=K 0.660 0.014 0.995 0.837 0.555 0.000 0.992 0.803 0.614 0.045 0.993 0.803
AR 5.004 0.007 0.994 0.829 3.298 0.085 0.992 0.837 1.755 0.401 0.979 0.732
M1k 0.434 0.011 0.997 0.840 0.117 0.001 0.993 0.801 0.028 0.061 0.993 0.798
Il 1.808 0.014 0.991 0.830 0.021 0.000 0.987 0.780 0.149 0.048 0.989 0.806
[E2REs 0.872  0.006 0.993 0.797 0.985 0.021 0.993 0.823 0.910 0.030 0.992 0.817
e 0.304 0.010 0.996 0.822 0.006 0.000 0.990 0.779 0.120 0.072 0.988 0.782
Jel] 0.453  0.009 0.991 0.820 0.827 0.003 0.984 0.774 0.784 0.060 0.987 0.774
b3 0.582 0.006 0.983 0.831 0.776 0.013 0.986 0.828 0.784 0.038 0.984 0.821
1L 0.209 0.000 0.995 0.803 0.150 0.000 0.992 0.811 0.246 0.043 0.991 0.805
HF- 0.822 0.006 0.990 0.804 0.146 0.000 0.988 0.804 0.238 0.042 0.989 0.818
e 1.447 0.014 0.996 0.845 0.270 0.001 0.995 0.818 0.361 0.025 0.995 0.821
B 1.735  0.006 0.991 0.821 1.157 0.010 0.988 0.776 1.073 0.088 0.986 0.762
&l 0.416 0.007 0.995 0.823 0.376 0.000 0.992 0.835 0.460 0.022 0.992 0.836
iy e 2.063 0.012 0.976 0.837 0.488 0.001 0.989 0.83 0.555 0.022 0.989 0.835
HRlL 1.970 0.016 0.992 0.806 0.215 0.002 0.979 0.737 0.327 0.104 0.980 0.737
317 0.947 0.010 0.994 0.841 0.329 0.005 0.994 0.800 0.473 0.046 0.994 0.800
ity 1.338  0.007 0.993 0.813 0.499 0.005 0.995 0.834 0.622 0.020 0.995 0.833
G 1.679 0.002 0.994 0.825 1.557 0.003 0.993 0.826 1.306 0.016 0.992 0.838
HE 1.215  0.008 0.992 0.822 0.654 0.008 0.990 0.806 0.600 0.066 0.989 0.801
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Fig. 3 GEV based short-term strong rainfall frequency
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