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Comparative Analysis on Three-parameter Probability Distribution
Models for Extreme Precipitation in Guangdong Province
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Abstract: Four probability distribution models, generalized extreme value distribution, Weibull distribu-
tion, log-logistic distribution and Pearson type-III distribution, were used to calculate the different return
levels of maximum daily precipilation for 85 stations in Guangdong province. The main results are as fol-
lows: 1) The results of parameter estimation indicate that there is no universally applicable extreme pre-
cipitation probability distribution model; 2) The extreme precipitation occurs more frequently in the Pear]
River Delta and the coastal areas of Guangdong among which Qingyuan, Shanwei and Yangjiang are three
extreme precipitation centers; 3) The return levels of extreme precipitation differ greatly between the cal-
culations of four probability distribution models.
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Table 1 Parameters of four probability distribution and indicators of goodness of fit for maximum daily

precipitation of some selective stations in Guangdong

TR A (REARE0 EaEsH  RESH E3K RMSE Q SiiHE PPCC
HE(59) -0.072 24.510 82.194 3.49 0.02 0.997

HgE(57) -0.138 23.284 77.105 5.74 0.04 0.992

EE(56) -0.106 27.411 91.573 5.37 0. 04 0.992

BT (51) -0.326 38.091 121.094 31.75 0.02 0.955

GEV T (59) -0.155 32.803 98.961 7.52 0.03 0.992
3k (59) 0.028 44,865 121.667 4.17 0.02 0. 998

HHI(58) 0.017 52.869 147.111 6.94 0. 04 0. 995

I (58) -0.042 57.627 150. 683 17.32 0.05 0.978

T (59) 0.086 50. 686 128.178 8.33 0.05 0.991

FRST(56) -0.028 80.242 167.276 15.55 0.03 0.989

L (59) 1.432 52.344 50. 670 4.27 0.03 0.993

HEEL (57) 1.265 47.613 49.971 6.73 0.04 0. 985

B (56) 1.320 56.246 58.780 4.74 0.05 0.994

T (51) 0.893 69.626 87.377 33.79 0.07 0.935

WBL I (59) 1.218 65.950 61.977 7.52 0.05 0.991
M3k (59) 1.731 103. 107 54. 458 4.06 0.01 0.998

ZEHI(58) 1.683 119.700 69. 881 6.38 0.04 0.996

il (58) 1.508 125.096 73.576 18.87 0.05 0.972

THIT.(59) 2.042 128.040 40.019 9.19 0. 04 0. 989

FR3T(56) 1.512 172.227 60.537 12.69 0.03 0.993

K (59) 4. 584 78.037 13.718 6.37 0.03 0. 986

HEEL(57) 3.842 64. 509 21.893 6.66 0. 04 0. 985

5 (56) 4.178 81.111 21.281 11.31 0.05 0. 964

BT (51) 2.571 78.905 58.371 15.00 0.02 0.986

LLD T (59) 3.677 87. 600 24.536 13.75 0.03 0. 969
i3k (59) 6.341 185.896 ~47.378 10. 67 0.03 0. 984

HHI(58) 6.081 211.521 —44.471 15.78 0.06 0.974

iR (58) 4.987 195.096 -22.190 14.96 0.08 0.983

HIT(59) 8. 054 258. 165 -111.376 6.91 0.06 0.994

BR3L (56) 5.187 279.084 -81.046 32.09 0.05 0.957

H%(59) 2.400 0.045 45.456 3.84 0.02 0.995

MEBL (57) 1.653 0.036 48.394 6.29 0. 04 0.987

B (56) 1.973 0.035 54.492 4.72 0.04 0.994

FEIE(51) 0.700 0.010 91.264 33.45 0.18 0.935

P-1II 7N (59) 1.514 0. 024 60.330 7.18 0.04 0.992
3k (59) 4.877 0.040 24. 594 4.04 0.02 0.998

BH(58) 4.450 0.032 37.985 6.53 0. 04 0.995

iR (58) 2.909 0.022 55.223 18.17 0.05 0.974

HYT(59) 8.306 0.049 -15.863 8.49 0.05 0.991

FHIT (56) 3.199 0.017 27.633 13.64 0.04 0.992
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Table 2 Return level values of four probability distribution for maximum daily precipitation. of some selective stations in Guangdong

, GEV P-11T WBL LLG

Wi 100a 50a 20a 100a 50a 20a 100a 50a = 20a 100a 50a 20a
e 216 193 163 207 189 164 203 186 163 226 196 162
ML 227 197 163 214 193 164 209 190 163 235 200 161
B 254 224 . 187 242 219 188 238 217 188 265 227 185
BT 528 421 312 477 413 328 473 408 325 530 417 306
T 319 275 223 299 268 225 293 264 224 330 271 220
sk 315 287 250 310 284 249 304 281 249 336 296 248
EH 381 347 300 373 342 300 367 339 300 406 357 299
iE 443 395 333 427 388 333 418 383 333 468 404 330
YT 321 296 261 319 295 260 311 290 259 345 307 261
BHT 561 498 416 542 489 416 533 485 416 596 510 411

(a) 200 a (b) EINHA100 a

Fig. 1
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The return levels of GEV distribution for maximum daily precipitation of Guangdong
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