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Abstract: Based on the annual maximum daily precipitation data collected from 30 meteorological
observation stations in the Guangdong-Hong Kong-Macao Greater Bay Area between 1961 and 2023,
the optimal distribution function and recurrence design level of extreme precipitation frequency in each
sub-region of the Greater Bay Area were analyzed by using the regional linear moment method. The
findings are summarized as follows: 1) The meteorological stations in the Greater Bay Area are
divided into five sub-regions by KNN classification and homogeneity criterion. These sub-regions are:
Region I, located in the middle and lower reaches of the Xijiang River; Region II, located in the Delta
network River Area in the central and northern part of the Greater Bay Area; Region III, located on

both sides of the Lingdingyang Estuary Area in the southern part of the Greater Bay Area; Region IV,

£ XL

* UFREHEA: 2024 -08-19 FRABEH: 2024-10-12 MEEEBEH: 2025 -01-22
ESWH.: EEEAVAITRI(2021YFC3001000); KFIFHAEAA &K RV BITHH ;
ER AR # 34 (41371498)
BRI : ¥05(1978F42), Loy WHARAE: W IG5 UE K ERH; E-mail: zkykje@163.com
BEEE: SEMO9794E4), 55 HRFARE: KEEFEE S E; BE-mail: zhipengma@163.com

R20240260

N



5 2 4]

W5, A5 RETERMERE Y - MO DR A K DX A4 23 B 13

located in the southwestern part of the Greater Bay Area; and Region V, located in the eastern part of

the Greater Bay Area. 2) The optimal distribution functions of the 1st to 5th sub-regions are P-III,

GEV, GEV, P-Ill, and GEV, respectively. Consequently, the rainstorm frequency design values of

each station in the Greater Bay Area are calculated using the regional rainstorm growth curve method.

3) The rainstorm recurrence level determined by the optimal distribution functions for the five sub-

regions can serve as a reference for engineering design in sub-regions that lack specific site data.

Key words: L-moment; regional extreme precipitation; frequency analysis; KNN classification;

regional optimal distribution functions
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Table 5 The rainstorm recurrence level values of the stations calculated by the growth curves of each subregion

F X3 T/a 500 200 100 50 20 10 5 2

X S il 2 2.628 2.364 2.163 1.958 1.682 1.467 1.242 0.917

HIF 253.9 228.5 209.0 189.2 162.6 141.8 120. 1 88.6

(=N 273.9 246. 5 225.5 204. 2 175. 4 152.9 129.5 95.6

M 273.7 246.3 225.3 204. 0 175.2 152. 8 129. 4 95.5

: T 279.3 251.3 229.9 208. 1 178.8 155.9 132. 1 97. 4
WES 313.5 282. 1 258.0 233.6 200. 7 175.0 148.2 109. 4

o 295.6 266.0 243.3 220.3 189.3 165.0 139. 8 103. 1

[X 35 281.7 253.4 231.8 209. 9 180.3 157.2 133.2 98.3

DX <t 2 3.656 3.003 2.577 2.201 1. 769 1.483 1.222 0. 890

=k 452.8 372.0 319.3 272.7 219.2 183.7 151. 4 110.3

iz 480. 4 394.7 338.7 289.3 232.5 194. 8 160. 6 117.0

i 464. 4 381.5 327.4 279.6 224.7 188.3 155.2 113.1

Ll 481.8 395. 8 339.7 290. 1 233.2 195. 4 161. 0 117.3

I [E2ha: 460. 2 378. 1 324.4 277. 1 222.7 186.7 153. 8 112.1
e 534.0 438.7 376. 5 321.6 258.5 216.6 178.5 130.0

4k 487.5 400. 5 343.7 293.6 235.9 197.7 162.9 118.7

iz 512.4 421.0 361.3 308.6 248.0 207.8 171.3 124. 8

% 469.9 386. 1 331.3 283.0 227.4 190. 6 157. 1 114. 4

X 482.6 396.5 340.2 290. 6 233.6 195.7 161.3 117.5

X B T 28 3.360 2.862 2.517 2.196 1. 806 1.531 1.266 0.907

Hil 549. 8 468.3 411.9 359. 4 295.5 250. 5 207.3 148. 4

73153 708. 9 603. 8 531.0 463.5 381. 1 323.0 267.2 191.3

I sl 581.5 495.3 435.6 380. 1 312.6 264.9 219.2 157.0
B 735.3 626.3 550. 8 480. 7 395.2 335.0 277.2 198.5

] 643.5 548. 1 482. 1 420.7 345.9 293.2 242.6 173.7

X 35 643. 8 548. 4 482.3 420.9 346. 1 293.3 242.7 173.8

DX 4t 2 2.677 2.421 2.223 2.021 1. 744 1.523 1.287 0.925

1l 338.6 306.3 281.3 255.7 220. 6 192.7 162. 8 117.0

7 389.0 351.9 323.1 293.7 253. 4 221. 4 187.0 134.5

v e 405. 1 366. 4 336.5 305.9 263.9 230.5 194. 8 140.0
B 529.4 478.9 439.8 399. 8 344.9 301.2 254.5 183.0

=il 427.3 386. 5 355.0 322.7 278.4 243.2 205.5 147.7

X 3 417.9 378.0 347. 1 315.6 272.3 237.8 200. 9 144. 4

IX B T 28 3.528 2.957 2.572 2.222 1. 807 1.522 1.254 0.901

yAR! 555.0 465.3 404. 7 349.6 284.3 239. 4 197.3 141.7

e 512.9 430.0 374.0 323.1 262.7 221.2 182.3 131.0

v HFH 504.7 423.1 368. 0 317.9 258.5 217.7 179. 4 128.9
HR 720.7 604. 2 525.5 454.0 369. 1 310.9 256.2 184.0

X 5 573.3 480. 6 418.0 361.2 293.6 247.3 203.8 146. 4
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Fig.3 The design value of extreme precipitation in the Greater Bay Area calculated by the optimal regional growth curve
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