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Abstract: Due to the deficiency of international-unified theoretical function for rainfall probability distribution, it is necessary to
analyze the applicability, appropriateness and universality of commonly used probability density function( PDF). On the basis of
summarizing the characteristics of three kinds of " class conditional probability density" of hourly rainfall, the applicability of 20
kinds of functions is theoretically analyzed and compared. The generalized Gamma distribution( GI'D) , generalized normal distribu-
tion( GND) and Weibull distributions are selected as reference functions, and the genetic algorithm and genetic algorithms are used
to carry out fitting experiments. When the fitting deviation is equivalent to the observation error, a necessary condition for the appro-
priateness of the theoretical distribution function is used for discriminant analysis. The fitting results show that the Weibull distribu-
tion performs worst, the GI'D has the smallest fitting deviation, and the GND performs best. Therefore the GND is recommended for
theoretical distribution fitting. In addition, the genetic algorithm can directly obtain the optimal approximate solution through multi-
objective parameter optimization, which can simplify the derivation and calculation steps. The multiplicative and additive deviation
models are both used as objective functions, which can take the beginning and the end of fitting curves, as well as the absolute and
relative deviations into account.
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tinuous rainfall ; hours of continuous rainfall; generalized normal distribution( GND) ; fitting function
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Attached Tab.I Latitude and longitude range, data age, number of stations of six subregions

AR | ZEBECE | SESEEAN | SitER/Ae | N | S55TNGEK
I 103.0£0.50 30£0.30 5 229 224
I 120.0£1.00 30£0.50 5 546 505
n 110.0£1.00 30£0.50 7 344 323
v 113.0£1.00 30£0.50 8 255 250
\Y 109.5£1.25 19£1.25 14 22 21
Y 115.0£1.00 35£0.50 5 300 187
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Attached Tab. II Commonly used distribution function of rainfall probability density

At A A TR PDF CDF Sk
i (30 Y=fx0) = Y =F(x;0) = -
0 UK blexp(-z—e) z=TL x>6 g o be(lL K UESH)
(Gumbel) e e—10P¢ >0
I(bx +1
o L P PAOBARS 2,51 58
M
(multinomial) 0<p<l1,b>0
0.1<x< xy
B n b oAn b (REEBHINESK)
3 Rontgz 5 = e~
(Fréchet) p? ¢ (x - c) x> b>0,1>0
“ SRR . [ GM_C)Z] 0 be(REZHL, MLEBH)
x>
(Log-normal) bryam 2 b>0
IR i b‘1(1+z)_1_% L z=n=% ben (REE. ALE. TRIRSED)
(5 b 1-(1 + 2)~V/n
(GPD) b>0
(1+z>0)
o ] P e 5 0) Y(@bx) a bUGIREHLHFE S H)
(Gamma) r(@ ’ br(a) b>0
r@r®) g b-1
e s 11-2) , wh
D
(Beta) Bz =x/xy ,0<X<xy a>0, a+b#0
4z =0.1/x ,0.1<x
P EA Sp— bt 1 bn(BIR BB IE B
(8) nbMexp™ r(1/n) X >0 —5 Y(=,bx™) (R i )
(GND) /n ri b>0>0, ALH 0<n<l
s B pt abn(BIRs BRI, %S
© (GI'D) e R @ Y@ 550, 0
o) Hif Zotet 2= (F5) e ben(RUE. BE. THESH)
—€
(Weibull) p>0,1>0
x>cC
*1, MEZELAURE) 3 F A CCPD G R AL, UL B AANIE A R 8 2. CDF 3| if A bRAs e 2, 5 X328 PDF 51;

3. TR (Gamma) E#, Y N FAEEMIBEE, B(ax) =f0xt“’1e’fdto
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Attached Tab. III Fitting parameters and statistical values of CCPDL1 in six subregions

Z IR FHER 15X 43 X I 431X IV 73X V 4rIX VI 43 IX M
GI'D TERSH a 4.6620 2.9457 2.5603 2.5745 2.4887 2.9510 /
GI'D BIRESH b 5.8099 3.4878 3.3861 3.2013 27613 3.5952 /
GID WESH n 0.2491 0.3359 0.3293 0.3315 0.3036 0.3066 /
GND BIREZH b 4.6914 3.5529 44161 4.1621 4.5377 4.2604 /
GND WESH n 0.2703 0.3332 0.2928 0.2951 0.2444 0.2837 /
1 f B ZH c/mm 0.0631 0.0573 0.0643 0.0628 0.0652 0.0641 /
F1A [EINEE2 ) 2.0821 1.4476 1.8867 1.5793 0.9999 1.4410 /
F1A EESH n 0.4410 0.5043 0.4751 0.4806 0.4814 0.4803 /
GI'D Eo/% 0.4175 0.2327 0.2602 0.2088 1.1356 0.3678 0.4371
GID R 0.9994 0.9998 0.9998 0.9999 0.9957 0.9995 0.9990
GID EU% 1.0305 0.7347 0.6560 0.6217 1.1540 0.6007 0.7996
GID Ri2 0.9970 0.9987 0.9988 0.9990 0.9923 0.9983 0.9974
GND Eo/% 0.7399 0.2489 0.4121 0.4054 0.4026 0.4311 0.4400
GND R? 0.9982 0.9998 0.9994 0.9994 0.9995 0.9994 0.9993
GND Et/% 0.9490 0.7288 0.8396 0.8190 1.4997 0.5484 0.8974
GND R ? 0.9975 0.9987 0.9980 0.9983 0.9866 0.9986 0.9963
S| Eo/% 2.5484 1.9821 1.4133 1.4799 1.3429 1.5298 1.7161
F1A R? 0.9786 0.9877 0.9931 0.9926 0.9939 0.9921 0.9897
RELE| Ei/% 1.5354 1.5669 0.8486 0.9283 0.9424 1.3484 1.1950
RELE| R.? 0.9934 0.9939 0.9980 0.9979 0.9949 0.9914 0.9949

e Eov EL AR Py« In(Py)A— WG IITTARIGREE: R2. RUZIHIN Py~ In(Pa) A U8 R4

EBVACR
WA SHIRAER 0.056 J5 (B X1 =R.iu=0.056) 1M

Bt IV 47X CCPD2. CCPD3 &S 4SRN & iR %

i

R AR,

Attached Tab.IV Fitting parameters and fitting relative deviation of CCPD2 and CCPD3 in six subregions

CCPD2 CCPD3
EONER ke FHIE & I7X  O4X  mM4HX VAKX VAKX VIAK 1K 11 [X 11 [X IV X VX VI X

GI'D JERkSHa  7.6368 71259  6.8764 7.0086  3.9861 69324 12541 23149 22586 12826  7.7571  1.3670
GI'D FRESHDL 64723 57101 58373 5.6980  2.6666  5.6333  0.5186 13375 13374  0.5510  6.5456  0.6797

_______ GID  Ih%EZ%n 02008 02101 02062 02067 02759 02073  0.7264 04887 05064  0.6914 02789  0.6465
GND FRESH DL 3.8999 33654 45732 37644 34847 37949 06307 09307 09195 08177 14012  0.9426
GND WHESHn 02299 02497  0.2076 02303 02244 02291 06878 05560 05772  0.6081  0.5080  0.5803
GI'D EJ% 09175  2.1551  1.1006 13117 22359  1.7416  0.6192 04082 04114 03196 02693  0.9865

_______ GID Ei/% 0.8312 22485  1.1507 14818 09850 1.1910 34817 21602 12334 21319 24125  3.1144
GND EJ% 0.5873  1.5255  0.4584 0.7013  1.7122 12649  0.8365  0.3998 02500 02944  0.6271  0.5702
GND Ei/% 09117 22016  1.7523 17409  1.0789 14360 34603 19301 13295 19902  2.5835  3.2786






