5546 2 55 6 M A % Vol. 46 No. 6
20204 6 H METEOROLOGICAL MONTHLY June 2020

TRLELT 2R 0 5 28 300 - 55,2020, B T X B 3l G i 19 )7 A A o 9 B3 KRR AE 40 A [ ]. U5, 46(6) :801-812. Wu H Y, Li Z
H,Li W Y,et al,2020. Characteristics analysis of extremly severe precipitation based on regional automatic weather stations in

Guangdong[ J]. Meteor Mon,46(6) ;:801-812(in Chinese).

ETXEBBHSKRWEI R Rkim5EFE KIS HT°

R’ FIEHF FXEE R OF
14 SR M 510641
2B E KRN A BRI/ R A AR ATRE AL RE SN 510641

'’ OE: M 2003—2017 474K 2000 ZAN KK [ 305 057 /N 6 A BT RE A0 07 TS 1) 7 B0 B9 1 R 0 S 4 9 K g 4 R A
AACRHAE o 76 SR E AT 4—9 T A4 AR ity SR R K T IR I 6] 28 A3 A RRAE . S5 SRR W] O 15 ARk, AR O [ g b AR i R AR K
1 IR (AR AR AL S AR AE W] B 25 5 7R AR DL RCHT VS TR L 24 h 2980340301 h B B TR oA T h AR i i B K AR AR
ARG T 2 R, 5—6 J1 I AR AR it 5 B K I B B B B AR K 2 S R TE L TS R BRI VL VL) LR A R
ANACET 0 T 0 A LR AR A Sk 48 PR A . S T AR e SRR A K T B v R R X AR IR R AU . 1 b AR 5
A K YR BAE R VT = AR W0 LA B 76 45 15 B 50 5 8 s A8 B 8 T L R A RS 0 i X A v D B A L T R A I 4 A g
T 7R W it B A AR AR R T R B

SRR MR K KA B G S WA A L I AR AL )R

B 45 ES . P67 NERFRERS: A DOI: 10.7519/j. issn. 1000-0526. 2020. 06. 007

Characteristics Analysis of Extremly Severe Precipitation Based on

Regional Automatic Weather Stations in Guangdong

WU Hongyu"? LI Zhihui' LI Wenyuan' ZHENG Jing'
1 Guangdong Climate Center, Guangzhou 510641
2 Institute of Tropical and Marine Meteorology/Guangdong Provincial Key Laboratory of

Regional Numerical Weather Prediction, CMA, Guangzhou 510641

Abstract: Based on the hourly precipitation data of more than 2000 regional automatic weather stations du-
ring 2003—2017 in Guangdong, the characteristics of the annual and monthly variations of extremely se-
vere precipitation with different durations in Guangdong were ana-lyzed. On this basis, the spatio-temporal dis-
tributions of the frequency of extreme precipitation in the flood season from April to September were ana-
lyzed. The results showed that there are obvious differences among the annual frequency variation trends
of extremely severe precipitation with different durations in Guangdong in the last 15 years. The frequency
of 24 h precipitation tends to decrease in the annual, the first and the second flood seasons but those of the
3 h and 1 h precipitation increase. The frequency of 1 h extremely severe precipitation shows a significant
increase in the annual and the second flood season. May— June is the most prone period for extreme precipi-
tation in Guangdong, whose frequency is mainly found in Yangjiang, Jiangmen and Maoming in the south-
west of Guangdong, Guangzhou and Qingyuan in the central and northern parts, as well as Shantou and

Jieyang in the east of Guangdong. The extremly severe precipitation in the second flood season is mainly
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seen in the south-central region, especially in the southern coast of Guangdong. The number of extremely severe

precipitation for 1 h shows an increasing trend in the Pearl River Delta, Xinyi of Maoming and Gaozhou, while the

trend for most of the eastern Guangdong decreases. Terrain and atmospheric circulation may be the important fac-

tors for the frequency center of extremely severe precipitation in Guangdong.

Key words: extremely severe precipitation, regional automatic weather station, spatial distribution, tempo-

ral variation, Guangdong Province
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Fig. 1 The number change of regional

automatic weather stations in

Guangdong during 2003—2017

0 50 100 200 km
[ —|

2 TR v BN X B 3k o A
Fig. 2 Terrain height and regional

automatic weather stations in Guangdong



804 A

% 5 46 45

WH 20 B K AE R 707, 6 mm., HILAE 2010 4F 9
H 21 A @Ml 5t e, ) R A s 1,
3,24 bR ity 5 AR K At 1 S B S B A i R
50~184. 4 mm,120~382. 6 mm,250~707. 6 mm,
Ge T A A ) A B T SRR DA i A Sy AT
SBEAE B b T TR R A R T B S BR CFF 2 1R AE
2005) o JIF AXE AR S BRAEL A9 15 2 5 2 5 40 3T 3l L T R
PSSO E SF AT TR A S

(2) W [A) — B A A

H1 T B 7K 11 B[] S i 2 P AR L okl 2 T AR
LG 1 25000 T 300 A7 B ) — BOME A A L K BN R
K 2 h J LA b 3% B2 T0 AR Ak i BOHE % 55 S S BR 5 R
B T/ K BE7E 50 mm DL b 3522 B ] 5 K 8 5t
6 h DL B 45 T BIBR, B R A 2k /N i R o 5
R K FRSE i ) R K g 2 6 he GEih+Rgent e #Eid4 h
V18 A% it e R K G R AT 26 YKo 328 — R[] 348 174 6] R 0 00
3l 9 Ak A g 7 S 00 el e A T AT s A 4 UL 19
) /NS AR i 98 A K RS2 IS R R 4 b R A R A

22 K.,
(3) =3 ] — B PEAG &
X 38 2ok S (ELAG A N ] — P A A ) Xl . 2

T2 A6 A5 (2010) Y J7 32 X6 218 30T 3t g7, 119 36 495 A0 400 T 3
G AT LR S B oA 5 0l

SBORD S (=t i TN T O € G
A, 15 S A B TR Sk 1) B | S B A R TN 0 AR
HEAT LEH DN 14 676 A~ 1 h A% viig 5 86 7K Jit s 25040 91
B 413 AN, A5 5] 14263 4, IE#E 98. 2%, 1% 5
B2 B4 (2010) X 2006—2009 4F 4> [H [ 2 ik /N if
R K PR TE B 2R (98, 6 Y AT, M 2343 4~ 3 h
e it 58 A K S BA B BR 6 A, e & AR 5 2337 4,
B 99. 7% 5 A 852 A4~ 24 h ¥ iy 3 B 7K 5L 1 4K
P B BR 20 4, e & 45 5] 832 4~ IEHfi R 97. 7%,
A DL D31 Bl A i R B K 93 A R B B I
RINFE 97. 7% LA b, e % WL S B A i 5 B K 1 R
fiE

1.2 F &

1.2.1 M3%EEGKA X 2L

1) sy 548 B 7K ) 7 3L

ARSI 1.3.24 h (1) 7R B ity 5 5 K1) B
Mo E SCh - 1 h [ Ff =50 mm, 3 h [ & =
120 mm,24 h fEWi#>=250 mm,

2)) 1% I 98 3 7K 22 41 S AR UK

Sy A B B 24 h(20 BRI H 20
) 3.1 h A s R R 7K A 22 AR 4 B (O, R
XA A3 BN Gt 3 A 7 Bt 4 A it 55 A K R IR BB
AR XFETHER 1 B Sl ki i A AN
— X W i 5o R K T B S e . A SR e iR
2% I RN B 5 AR B AN S INSE T

3) W i 5 oA 7K A R

W T8 A sl 0l B A2 A AT T
AR 1.3.24 X 3 g s s 30 o 5 A K1 TR B
56 IO7 B AF 03 9 2 3t sl 5 B0 FAE (0 43 il e X
RIX 3 Ay AR i s A K R B R . B H R
e i 3 AR 7K U B o A U B EE A C 00 OF 43 A A i
S B K B A AR ARAFAE . AN IR BT T RTTRI (46
HO L JE W (7—9 HO e 5 0 (5—8 H) i fl 24k
FRAE .
1.2.2 F#%

ASCR AL S Gt R AR E R RS
D5 ¥R RE T 2 A i 54 A 7K B B 2 R IR A AR AR 1 AT E
98 5 TR WM fE 4 (1995) Al BE (1996 52009) .

2 R oahr

2.1 I HRBImEBEKHETWL

2.1.1 ] AR BCGEH R EKF R

M 20032017 45 A A ity 8 B 7K 3t o5 HE BLAR
RAEAE (B 3a) JHTTRI (B 3b) 5 TR (B 30) 1% 4F
AT W AR AE B AR PR AL, 24 h B i e
K H BT R AE 2008 4P B i . 3X 5 2008 4R AR H
SRR KT (R85, 2008) , BT H Ui £
(RS, 2011 XU RNAESF . 201D AW & . 3l 15 4F
oK B BT S AR 3 AR BLAE 2012 4R D)
L UL 2012 A RIE T AR MR i 5 K B . AN
[Fi) [ s 14 A% ity 7 3 7Kt 30 17 4 2% 4 (&L 3a) AR TR
19 CIEL 3b) k78 P AR AR B 5 158 A TR M o 3 o 7K HE PR
PR 0 25 2 T VDT ) 8 R O TR

Giit W], 2003—2017 4F - X5 1 15 A HE AR
Uity i P K AR A 2. 33 %0, JE I A 1. 36 %0 . RiTVRY
K G . TS o e A 7K R A= 1 3303 A 4F LT
Ja W =~ 3R 50 4 A O R 5075 31 L 4R R 40 R0 R TR
RN A X R N0, 89l i 170. 001 i & M K F



%56 1 TR &5 - 3 T X8R B 3l 50 0 ) 2R AR i i 9 KRR AE 43 A 805
18 (a) —0.0439x+4.32 3 (a,) y=0.3819x+6.93 100 (a.) y=2.9949x-+36.189
1611 F=0.0029 2 R=0.1159 903 R=0.4684
14 20
LA VAN
A VAR

0 0
2003 2005 2007 2009 2011 2013 2015 2017 2003 2005 2007 2009 2011 2013 2015 2017 2003 2005 2007 2009 2011 2013 2015 2017
16 (b)) y=—0.0812x+2.8479 iz (b, y=0.1018x+5.622 gg (b,) y=1.1387x+24.884
14 R*=0.015 ? R=0.0144 R*=0.2005
12 14 50
=X =X = 40 I N
8 # g g 35 A _M-““x/v)
— 251
N | . 4 V7 20
2 Ve 2 15
0 0 10
2003 2005 2007 2009 2011 2013 2015 2017 2003 2005 2007 2009 2011 2013 2015 2017 2003 2005 2007 2009 2011 2013 2015 2017
Z g (Cn) )'?70.0394.%1.6505 7 (c y=0.1806x+1.4491 40 (Cz) y=1.4502x+11.037
40 R*=0.016 6 R>=0.1688 35 R>=0.5849
3.5 5
=3.0 = = 30 \f”
N 4 S )
2.5 3 A 25 o
&2.0 53 & =
| SV AN B v SRy
1.0 /J V |
0.5
0.0

2003 2005 2007 2009 2011 2013 2015 2017
®

2003 2005 2007 2009 2011 2013 2015 2017
£ B

10
2003 2005 2007 2009 2011 2013 2015 2017
®

& 3 20032017 4F )" A% A%k sy 588 R 7K 3l i 8 BB AE A (), BIPTRUT (b)) L J5 WU (o) 1938 47 28 4k
(a; +by4c)24 h,(ay by scy)3 hyCazybyacs)1 h

Fig. 3 Frequency variation of the extremely severe precipitation stations in Guangdong during 2003—2017

for (a) annual, (b) the first flood season, (c) the second flood season
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Table 1 Trend coefficient of the frequency of extremely severe
precipitation with different durations in Guangdong
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