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Table 1 Correspondence between different

percentile( P)and abnormal classes
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Table 2 Correspondence between different
percentile( P) and abnormal classes of

rain-waterlogging years
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Fig. 1 Variations of regional heavy rainfall frequency

in Guangdong from 1961 to 2017

2.1.2  AbriEfk

J7ARGE 57 AR5 7 Xk 2 RN A AR OB o L
F(E D51 K2 N R — e &AL IR
B2 WAE 5 A (8. 1%, L PRk E 6 A
(14.1%),4 A13.2%),8 A13.1%) s 5/ H BLAE
12 A 4%) . Ik R 2 BT R
Ma4—9 A AREHER 10.6%~18. 1%, iF 57
IR R 992 WK, 7 KB 2 T B R 81, 9%,

HA TR 4—6 H . &4 550 K. & X I 58 F R
By 45, 4% J/FTI 79 AL kA 442 k5 X
PER B 36. 5% . ) A A TR R K 32 22 2
P T AR ORI I 2 IR R K T T K T2 O A
SHEREAKS . 10 A4 3 H ) AR, A
RAERIBERT L E R 1. 4% ~5. 4%, 3 57 44t
KA 219 W DR 2R T A Bk 18, 100, AT Il
2R DRI A T R LA SR Y R R R AE



236 VA

5% 30 &

20

184

164

6 7
Aty

8 9 10 11 12

Bl 2 1961—2017 4 ) 4 34 DS P 2% W 5 R BT o Lh 3
Fig. 2 Ratio of mean regional heavy rainfall in Guangdong from 1961 to 2017
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Table 3 Regional heavy rainfall processes in Guangdong with composite intensity
up to class V(strong) from 1961 to 2017

s B A 6] Freenfl/d - JEE/B BORH K/ mm RGP KA /mm SR T AR B
1 2005-06-12—24 13 72 420.5 1385.1 29.9
2 2001-06-02—13 12 63 605.3 1283.2 29.3
3 1968-06-09—25 17 68 260. 4 1069. 3 25.9
4 2003-06-06-—16 11 58 566. 3 911.2 24.8
5 1994-07-18—28 11 58 560. 4 888. 6 24.5
6 1994-06-08—20 13 72 523.5 691.2 24.4
7 1977-05-25-—06-01 8 44 621.6 1196.5 23.7
8 1975-05-10—22 13 63 300. 4 1012. 2 22.8
9 1993-06-03—18 16 72 199.1 774.3 22.2
10 1998-06-19—26 8 56 398 1183.9 20.9
11 2017-06-13—22 10 59 362.7 944.9 20. 8
12 1987-05-20—22 3 49 620.1 1024.1 20. 2
13 1992-06-07—15 9 66 312 871.3 19.5
14 2008-05-29—6-7 10 59 346. 9 757.9 19.1
15 1997-07-01—11 11 54 277.6 839.3 18. 6
16 1973-05-06—13 8 65 324.2 801. 2 18.5
17 2001-08-27—09-05 10 70 286.8 684.5 18. 4
18 1998-05-29—06-06 9 42 433.1 761.5 17.9
19 2008-06-10—18 9 72 376.5 611.8 17.5
20 1982-05-10—13 4 23 640. 6 823.5 17.2
21 1965-09-27—10-01 5 36 433.1 927.7 16.6
22 2014-05-15—23 9 41 288.7 924.7 16.5
23 1979-09-23—25 3 40 547.3 809. 5 16. 3
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Table 4 Interannual variations of the harvest
pattern index of rain-waterlogging and direct

economic loss in Guangdong from 1994 to 2017

FE WY AR SRR SR AT/l

2008 4 7R B F Mk 5 K 5 i R 4 8 L 24 B 4K . o . e
83.811¢7t.4L1-36 A, HW 5 A TFAEZE 6 AF A 1996 —0.46 3 4.86
PUARHBET S b R K i B 4 4 A 1997 0.86 4 87.10
K64 3 AL 2000 SRR IR 0
VL R PN B L 5 494, 67,494, 77 3% M Ik HE g 2000 015 ; 561
RIGE RSP RN 8O R BF R EES 2001 2.25 5 1147
Fedi e 540 {265, JLIT  PE T Y BL 1950 4R LK o o ; o
B R BEK L 1 T ARSETS 254 N H LB A 170 2004 o ) 2 96
{76, 1993 5 A .7 HALIL L By Rtk , & 2005 0.74 4 56. 32
37 NFET, HEEA TR 15. 2 478, 1973 4L ;223 _1;)2; g f;jo
VL AR RV R UK B AR 184 ABETS . HIHF4E 2008 - ; 55 51
SRR/ E 1963 48 T ARAERK &N A R0 % 2009 —0.44 3 8.22
Uéléﬁ'i//'\%f“?ﬁjt:?:io 2010 1.02 4 54. 81
4y 19942017 4F IR B ¥4 4 RO A e e ) e
TS EESTBAS . FA S E 1994—2017 2013 0.34 3 189. 65
AR AW AR SR BCS ) AR B A B R R 1A 2ol —0.1 s 7952
FHOH 0433651 0. 05 B FHAT , B P4~ R 51 e g . o
AH DG L B AR T P AF e B S SR LR BV A L Re 2017 —0.06 3 21. 60
3.0
L5l —e—mEg oo bR
2.0
1.5
QE 1.0
fé 0.5+
E 0.0 ,
—0.5;
—1.0+
—1.54
-2.0 T T T T T T
1961 1969 1977 1985 1993 2001 2009 2017

B3 1961—2017 4R AW o 4F 5t 4 g fk

Fig. 3

Variations of the harvest index of rain waterlogging

in Guangdong from 1961 to 2017
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(a)weak, (b) relatively weak, (¢)medium, (d) relatively strong, (e)strong
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Table 5 Frequency and ratio of different level of regional heavy rainfall processes

in Guangdong from 1961 to 2017

1% 2% 3% 1% 5%
AEfy " " 3 v ” 2R R B
WHC /Y B R/ B R B R/ e R/
1961—1970 4¢ 121 61.1 45 22.7 19 9.6 11 5.6 2 1.0 2.7
19711980 4F 128 57.6 49 22.1 24 10.8 17 7.7 4 1.8 3.0
1981—1990 48 150 65. 8 43 18.9 15 6.5 18 7.9 2 0.9 2.7
19912000 45 119 57.8 42 20.4 22 10.7 16 7.7 7 3.4 3.3
2001—2010 4 113 57.4 37 15.7 25 12.7 22 11.2 6 3.0 3.7
2011—2017 4 104 65.0 25 15.6 14 8.8 15 9.4 2 1.2 2.9
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Abstract

Using daily precipitation data of 86 meteorological stations in Guangdong from 1961 to 2017, the
standard of regional heavy rainfall process is defined. Assessment methods on composite intensity of re-
gional heavy rainfall process in Guangdong are constructed, which take duration, range, maximum daily
precipitation and maximum accumulated precipitation during the process into consideration. Characteristics
and changes of the frequency, intensity and rain-waterlogging years of regional heavy rainfall process in
Guangdong in recent 57 years are studied. 1211 regional heavy rainfall processes are captured, and the an-
nual average frequency is 21. 2 times. There are obvious interannual and interdecadal variations, the high-
est frequency occurs in 2016 (30 times), and the lowest occurs in 1963 (13 times). The annual {requency
of regional heavy rainfall process in Guangdong increases at a rate of 0. 08 /(10 a) in recent 57 years,
though not quite significant. The regional heavy rainfall process in Guangdong mainly occurs from April to
September, accounting for 81. 9% in the year, among which 45. 4% processes occur in the first flood sea-
son (April—June), and 36.5% processes occur in the second flood season (July— September). The aver-
age duration of single regional heavy rainfall process in Guangdong is 2. 3 d, and the longest is 17 d (9—25

June 1968). The average range of a single process covers 20. 3 stations, and the process occurring on 28
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January 2016 is observed by the most stations (83). The regional heavy rainfall process with the maximum
composite intensity index occurs during 12— 24 June 2005, reaching 1385. 1 mm (Longmen), and this coin-
cides “05. 6” torrential rains and floods in Guangdong. The frequency and strength of the regional heavy
rainfall process in Guangdong have intermonth, interannual and inter-decade variations, the frequency in
May is the highest, and the strength in June is the highest. The annual harvest index of the rain waterlog-
ging in Guangdong increases obviously at a rate of 0. 17 /(10 a) in recent 57 years. Regional heavy rainfall
processes of relatively strong and strong class increase significantly, while those of relatively weak class
decrease obviously in recent 57 years. Evaluation results show that there are five heavy rain waterlogging

years, i.e. , 2008, 2001, 1973, 1994, 1993.

Key words: Guangdong; regional heavy rainfall process; composite intensity index



