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High-risk rainstorm zonation of Guangdong Province / LIAO Yifan', |LIN Bingzhang ’ , DING Hui' (1. School of

Atmospheric Science, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. Applied
Hydrometeorological Research Institute, Nanjing University of Information Science and Technology, Nanjing 210044, China)
Abstract: Using 1h, 6h, 12h, and 24 h annual maximum rainfall data of Guangdong Province and the buffer zone around
it, the hydrometeorological regional L-moments frequency analysis method was used to obtain rainfall quantile estimates,
and the high-risk rainstorm areas (HRRAs) of Guangdong Province were investigated. The results show that Guangdong
Province was delineated into 13, 15, 16, and 16 hydrometeorological homogeneous regions( HMHRs) for 1 h, 6 h, 12 h,
and 24 h annual maximum rainfall data, respectively. The best-fit frequency distributions for most HMHRs were generalized
extreme-value and generalized normal distributions. The spatial distributions of rainfall quantiles for the same duration were
similar at different return periods, while there were certain differences for different durations. HRRA of 1 h data was located
near Yangjiang along the southwest coast; HRRAs of 6h, 12h, and 24 h data were located around Yangjiang, Guangzhou of
Pearl River Delta to Qingyuan, and Lufeng on the east coast.

Key words: high-risk rainstorm area; regional L-moments frequency analysis; hydrometeorological homogeneous region;

rainfall quantile estimates; Guangdong Province
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maximum rainfall data of different durations in Guangdong Province
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Fig.3 Distributions of C  for annual maximum rainfall data of different durations in Guangdong Province

1

Table 1 Numbers of stations and results of homogeneity and discordancy tests for hydrometeorological

homogeneous regions of Guangdong Province

1h 6h 12h 24 h
Hl Hl HI Hl
1 15 -1.45 0 21 0.77 0 12 -0.84 0 22 -1.26
2 41 -0.59 2 27 -1.24 0 25 0.18 0 22 -0.41
3 20 -0.87 1 26 0. 80 0 29 -0.97 0 20 -0.33
4 8 -1.11 0 25 0.57 1 21 0. 85 1 36 -0.64
5 5 -0.11 0 12 0. 65 0 26 0. 84 0 12 0.71
6 10 -1.01 0 17 0.04 0 11 0. 65 0 12 -1.42
7 5 -0.16 0 18 0.19 0 21 -0.64 0 22 -1.54
8 12 -0.14 0 12 -0.72 0 18 -0.52 0 16 -1.06
9 13 -1.13 0 11 -0.18 1 9 0.37 0 12 -0.32
10 23 -1.18 1 10 0.04 0 12 -0.06 0 12 -0.13
11 10 -1.53 0 26 -0.62 0 20 -1.23 0 19 -1.35
12 30 -0.95 1 8 -0.97 0 8 -1.23 0 7 -0.92
13 10 -1.69 0 40 -1.03 3 14 -0.50 0 15 -0.85
14 8 -0.30 0 34 -0.69 1 24 0.43
15 30 -0.05 2 8 0.24 0 11 -0.93
16 23 0.12 0 29 -1.40
( 3)0 3 ’ th\Qﬁh\QIZh 024h>0 4
GEV( 60%), GNO( 38%),
24 h-12 GPA, . , ,
2.3 , ,
b
’ o
b b
(1h6h 12h 24h

- 11 -



2 24h

Table 2 Goodness-of-fit test results for 24 h hydrometeorological homogeneous regions of Guangdong Province

Z st RMSE/10 ~3 Sk

GLO GEV GNO GPA P-I GLO GEV GNO GPA P-TI GLO GEV GNO GPA P-TI

1 — 0.01 -0.63 — — 8221 6146 6625 8949 7943 15.5 19.0 17.0 9.5 14.0
2 0.39 -1.22 — — — 6055 5250 6158 9851 8534 15.0 20.5 18.5 7.0 14.0
3 — 0.52 0.33 — -0.43 7501 5120 4946 9203 5015 .0 14.5 15.5 15.0 23.0
4 — 1.31 0.45 — -1.23 7928 5807 5506 8043 5775 .0 15.5 18.5 12.0 20.0
5 1.59 -0.50 -0.91 — — 6928 5857 5497 10541 5861 .0 19.0 16.0 12.0 19.0
6 1. 64 0.13 -0.39 — -1.38 6908 4627 4837 7796 6201 14.0 17.0 15.5 13.0 15.5
7 — — 1.27 — -0.42 8693 6168 5565 6028 5780 9.0 15.5 20.5 12.0 18.0
8 —  =0.07 -0.52 — -1.46 7750 5995 6058 9507 6807 .5 16.0 15.5 14.0 20.0
9 1.15 0.18 -0.64 — — 7105 5745 5603 7634 7550 13.5 20.0 15.5 13.5 12.5
10 0.67 -0.50 -1.13 — — 9147 7871 9273 10492 12209 19.0 19.0 17.0 8.5 11.5
11 — 0.44 -0.06 — -1.13 7954 6239 6172 9583 6561 11.5 14.0 16.0 15.0 18.5
12 — — — -0.62 — 11962 8154 7642 3110 6412 10.5 14.5 14.5 18.0 17.5
13 — 0.75 0.21 — -0.85 7993 5719 5794 8096 6396 13.5 18.0 20.0 6.0 17.5
14 — 1.15 0.54 — -0.77 7725 5204 5037 8048 5197 13.0 18.5 18.0 8.0 17.5
15 — 0.85 0.37 — -0.59 6819 3869 3541 6705 3959 15.0 19.5 20.5 8.0 12.0
16 — -0.07 -1.09 — — 5969 4253 4419 7905 6307 15.5 18.5 18.0 8.5 14.5
| Zyisr | >1. 64,
3 ~1h —6h —12h —24h
Table 3 Best-fit distributions for hydrometeorological 500+
homogeneous regions of Guangdong Province
1h 6h 12h 24h I
1 GNO GEV GEV GEV F
2 GNO GEV GEV GEV
3 GNO GEV GEV GNO i
4 GEV GEV GNO GNO L
5 GNO GEV GEV GEV /_,..—4-"""’"‘"’——"__.—‘
6 GNO GEV GEV GEV 0 - 1 : L - L '4
7 GEV GEV GNO GNO o o @‘D&ﬂ . 10 10
8 GEV GEV GEV GEV (a)
9 GEV GEV GEV GEV
10 GNO GEV GEV GEV 00r
11 GNO GEV GEV GNO
12 GNO GNO GNO GPA
13 GEV GEV GNO GNO
14 GNO GNO GNO
15 GNO GNO GNO
16 GEV GEV
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Fig.7 High-risk rainstorm areas of Guangdong Province with different return periods
based on 1h annual maximum rainfall data
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Fig.8 High-risk rainstorm areas of Guangdong Province with different return periods
based on 6 h annual maximum rainfall data
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Fig.9 High-risk rainstorm areas of Guangdong Province with different return periods
based on 12 h annual maximum rainfall data
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Fig. 10 High-risk rainstorm areas of Guangdong Province with different return periods

based on 24 h annual maximum rainfall data
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Table 4 Rainfall quantiles at centers of high-risk

rainstorm areas of Guangdong Province

/mm
/h 10a 25a 50a 100a  200a
1 Cl 95.6 109.9 120. 6 131.1  141.5
cl 255.8 310.2 353.2 397.7  444.6
6 2 177. 1 224.4 265.7 3122 365.3
3 177.7 218.4 252.6 289.8  331.1
cl 316.0 383.2  436.1 490.4  547.4
12 2 223.9 289.3 348.7 418.0  500.2
C3  242.8 295.5 337.1 380.4  425.9
Cl 381.4 459.5 520. 4 582.2  647.1
24 c2 271.0 343.6 408. 3 482.3  568.3
¢33 313.9 384.0  439.0 495.8  558.1
3
a. , 1 h,
6h . 12h 24 h
13.15.16 16
; 3
GEV GNO
b. N
, “
“ ”
C.
, 1h 6h . 12h
24 h
o
— ;6 h .12 h 24 h
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