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Abstract The persistent heavy rainfall events (PHREs) over southern China during 19812011 are classified by
utilizing the daily precipitation data at 752 stations in China. PHREs in the Yangtze and Huaihe River Valley (YHRV) and
PHRESs in South China (SC) during 1981-2011 are selected on the basis of the following criteria: More than 10 grids
[0.25°(1atitude) X 0.25°(longitude)] in the area with daily precipitation of more than 50 mm lasting more than five days
and rainband coincidence degree greater than 20%. The statistics reveal that 31 PHREs in the YHRV were concentrated
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between mid-June to mid-July with an average duration of 8.29 days, whereas 34 non-typhoon PHREs in SC were

concentrated in June and July with an average duration of 6.24 days. Moreover, the frequency and intensity of these two

types changed in decadal growth. PHREs affected by the typhoon systems in the YHRV were concentrated between

mid-July and early August. Those occurring in SC were concentrated from July to September, and their frequency and

intensity have increased since 2000. Objective pattern correlation statistics are used to classify and discuss the
non-typhoon PHREs in detail. PHREs in the YHRYV are divided into three types: (A) main rainbelt to the south of the
Yangtze River (YR), (B) main rainbelt to the north of the YR, (C) main rainbelt along the YR, and PHREs in SC are
classified into two types: (E) main rain belt to the east of the Yunnan—Guizhou Plateau and (F) main rainbelt located over

the Yunnan—Guizhou Plateau and Guangxi Province. On the basis of such classification, the mechanisms of PHREs will

be discussed in future studies.
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Fig. 1 Distribution of topography (red dashed rectangle and purple rectangle represent the Yangtze-Huai River basin and South China regions)
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Fig.2 Distribution of PHREs over the Yangtze-Huai River valley (hollow rectangles) and typical Meiyu periods (solid lines) during 1981-2011
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Fig. 3 PHREs without effects of typhoons (black hollow rectangles) and produced by typhoons (gray solid rectangles) over South China during 1981-2011
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Table 3 PHREs without effects of typhoons over South

China during 19812011
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IR A ot e, T 7~9 H, Hh 8 Hix
Z, I 13 B, S5HEEEHG XRSRNEKIN
O3 A P ) L2 1989 45 5 H
20 H, WS 10 H, KRAAE 2010 4EF1 2011 4
)10 H EA). 31 6152 & MR GE% Wi ¥) PHRES [£]°F-
BIFrgmf ey 6 d, HrhRKHIA 9d, 25l LA
1981 4 7 H 21~29 H, 1985 4= 8 H 23~31 HA
2010 £ 10 H 1~9 H. 2000 ELLJ5 %M X% &
N () PHREs A A5 ] i 36 2 (1] 3D, 71 2006
T HEP’?@J 8 HHWIHIL T 3 4 & KRSt 1)
PHRES. i %$#¢ﬁ&w(%mDM$#M”%
)& KT X e, 2 AR RE IR &
Wi SR 3 4, o 3 il i G XS Ilﬁﬁ%ﬂl’]lﬂ@
A HBILAE 2000 LSS, 4300k 2005 4, 2007

Case 10 3 Jul — 7 Jul 1992

Case 19 6 Jun — 12 Jun 2000

2011 4F,
4 FEERNEZZINE) PHREs 9%

WIHTHTER, T X st RN 2 A, DU
oA [ R B Y HEAT 43 28 HF 9T, Tang et al. (2006)
X4 [ 193 IRFEAE 58 B AK B KSR BE I 4ok 5 A4
Gr, MHOERAM AT A BRI 8 A b LS /&/Tolu
B VIVERER . KLY, YIRS AR R VSR R
8 MIX T4 500 hPa “PIFRGERAE 4> g 7 X
AR PG T & 8 3 Rk, 44 (2007) 1K
PERAEA M 2= ¥ 4B PHREs KAKS» A ighifFil
FaAL. dbr g . RO BRI AR R AR R T 4 K
e, I e U B T R AR Al A A I DX S A 43 DA T

Case 24 17 Jun — 23 Jun 2005

34°N A 34°N
32°N A 32°N A
30°N A 30°N 4
28°N 28°N
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;ﬂ‘
$:
28°N - W :
26°N A

112°E 114°E 116°E 118°E 120°E 122°E
Case 25 4 Jun — 8 Jun 2006

112°E 114°E 116°E 118°E 120°E 122°E
Case 29 17 Jun — 25 Jun 2010
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Case 15 6 Jul — 12 Jul 1997

34°N +

34°N - \

32°N A XN
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I
32°N A N
E‘ A
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26°N
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Case 11 9 Jun — 21 Jun 1994
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Case 16 12 Jun — 27 Jun 1998

34°N - 34°N 34°N 1
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30°N - 30°N - 30°N -
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4 A% PHREs & B - 10°F-34 H BEK EARELLEE T (52D F SR KR (BE Sk, [RIFRMKIKCA 100, 200, 300, 500, 700, Hi4%7: mm)

Fig. 4 Normalized mean daily precipitation anomalies (shadings) and accumulated precipitation (contours, values are 100, 200, 300, 500, and 700

sequentially, units: mm) of PHRES belong to type A
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R VLR BRIAE R Y, FEIERE R A 6 RIX Ik
PHRESs [ K REEF LTS SeREAE, SRR A T
ROPENAH — M ENE, JEHAE D RFEA TR
I TAER B, BRI AR 32223 M 7 Ve X
1) PHREs ¥£47732K.
AW SR E T PHREs (i K2 54,

H T AR A R AR AR H], JF B
SRR AR IR ARG A1, - BRI I 135 H Bk
EIATAR AL BE AR EE, B

N=(X-wlo, @)
b, X RS R (A R R T H %
IKEDD, p AN Y EEER 30 AE 5 T34 {E (1981~
2010 &), osEbrtEZE. VLHEX R 31 %] PHREs
HIL4-3.0 DL M BEKIE R o (B 4~6), 2l
DL 3K 645 22 P 2 W S )T g T S R =
K, BEREERHGE. 7620 flHBL+4.0 L1
FA/K IE 524 HRo0 K PHREs H, 2 9l 42T 20 i
20 80 4EAR, 7 Bl kAT 20 4l 90 4EAR, 11 Bk
4T 2000 4E LU, Hor 2006 4 6 J] 4~8 [ 12010
6 H17~25 HIFA g Il 7 +5.0 BLER) 5=
WD [FIRE, S XA 34 A 32 1 HIL+3.0
PLERIE S (B 7 #E 8), 18 il +4.0
DL ERIE S epoly, Hodfy 4 91 42T 20 4D 80
EAR, 5 B AET 20 tH4D 90 44K, 9 %k AT 2000
ELLE. ZE ] WYTyERIfE R X 38 PHREs [k 7k
ARRFN 5 ) RIS, DRI, A BN X S Al
Uik () PHREs #EAT 73 FEIFIRN 3 A7 2o 7= AR RN 4 ¢
WL, 2% Santer et al. (1993) X2 a3z AHALL )T
B, ORI ARy X ALY 2 R A5 R ECh

Ry y :<X’Y'>/(O'X°'Y) . (3)
forp, X'=X—(X), Y'=Y-(Y), ol =(x"),
or =(v?), () WaWEHEs, midat (3)
THSEAE B IR 38 H R oK & AR e R 3
Z MM O R B T DX ekt FE AR G 7 1, TR
1M AT LALE 31 4] PHREs it B oA AH G R B TR
fH (—0.80) [IPIHIHA:, J3 4 553X Py 5 F A A
KABORTEET 0.60 FHFIA K [F]—2, FRfRIA
AN IR PRSI A PR P AH G R B R T-95 T 0.60
AR —2, BRI 5 s 3 28, I
R R 7 14 2 (0] A AR AE 0 e SO A L (4] 4,
FEWAWERKITLLIEE). B (B 5, EWAHAERKILLL
> fC (B 6, EMHERKITHTTLHLX ). AR
i) B BS54 (2007) Z5 S VIER. PHREs

BN —2, HEMIES 1) C Y PHREs KA H
WAES4 (2007) ARV R, TRk
X A AT I X 3 BEAN#E . AL B C UfK) PHREs
Ir R AE S Mg R AR AR 1 AR A 0 AR AR (o
I, 2006) £ L T ERTTHEX N 1R
bR EREE PSSR, 2010, HIR/EEET
VEKs X457 PHRESs 43 5l FE JFRF 5T o

R5 ILEXEIEE KR AE PHREs 5 %515%

Table S Classification of PHREs without effect of typhoon

over Yangtze-Huai River basin

EA IFEH SR H P
AR 1989 6 H28H 7H4H 7
1992 7H3H 7HTH 10
1994 6 HIH 6 H21H 11
1997 7H6H 7HI12H 15
1998 6 H12 H 6 H27H 16
2000 6 H6H 6 H12H 19
2005 6 H17TH 6 H23 H 24
2006 6 H4H 6 H8H 25
2010 6 H17 H 6 H25H 29
B 1982 7H 18 H 7H?24H 2
1983 6 H23 H TH1H 3
1987 7H2H 7H6H 5
1991 6 H12 H 6 H 16 11 8
1991 6 129 1H 7HI12H 9
1996 6 H28H 7H4H 14
2000 6 19 H 6 H28H 20
2002 6 HI9H 6 H23 H 21
2007 6 130 H 7H14 H 27
cy 1988 6 H17H 6 H22H 6
1995 6 /1201 6 H28H 12
1996 5H31H 6 H5H 13
1998 7H21H 7 H26H 17
1999 6 24 TH1H 18
2010 7HI11H 7H19H 30
2011 6 H4H 6 H12H 31

A XA TGl = B s i, AR AT
) 381 A PGP R T, XS MR R SR RIS [FR AR
Giff g %, IAErs PHREs Z W13 4H
RKABUSEA T TAER 31 5, BB R
N A ENA SRR (—0.59) P4
AR — B 54 PHREs AR KB
ik 0.48, DAL E H A AH DG R BRI A (—0.56)
TSR, 43 K 5 X B 491 2 A A o R BOR 45
T 0.55 AR F—28, MU 20k 6 Pronii
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Fig. 5 Same as Fig. 4, but for type B
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Fig. 6 Same as Fig. 4, but for type C
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AR, BB FE X T E Y PHREs, Jik
WG i M %, 8 50 9 2R 86 43 I E AN F
%1 PHREs (¥13% ML R It 18 .

%6 fEEXiEIEARENME PHREs 5 %5%

Table 6 Classification of PHRESs without effect of typhoon

over South China

FEf IR H gk H Fes
E® 1982 5H27H 6 H2H 2
1982 TH2H 7TH6H 3
1992 TH4H 7TH8H 10
1993 6 H7H 6 13 H 11
1994 THI1TH 7TH25H 14
1995 6 H14H 6 H18H 15
1996 6 H21H 6 726 16
1997 7THI1H 7H8H 17
2001 4H20H 4 H24H 21
2001 6 H1H 6 H 13 [ 22
2002 6 29H TH3H 24
2002 7THI16 H 7 H20H 25
2005 6 H19H 6 H24HH 28
2008 6 H15H 6 H19H 31
2008 7H6H 7H 10 H 32
2010 614 H 6 18 [H 33
F Y 1988 8 H27H 9HIH 7
1993 7TH4H 7THOH 12
1994 6 H12H 6 H17H 13
1998 616 H 6 F126 1 19
2004 7THI18H 7TH22H 26
2005 6 H1H 6 18 27

5 Hit5ihe

N T INRARE AR Gisi A2 1) A1 FERT 5 3 1 e
J7 R LR LR BT R, ASSCAER AT N TAEREA T
AR E A 1, 3 S A TR HLE A A fr
PEZE R SAF 1002 30 TFHIERE Lo 3% 1981~2011
S 1) 52 7 e [ g 5 T 9 DX e g X3l 1 7 82 1k
N SFAFREAT PRI AN 028, BT 4518

(1) VEHED AR & KR G 45 S E B R
PR AAE 6 ArpAE) 7 iy, — sk 8~
9d, XMFRFEENE B FRAA 2/3 SRR IR
IR, ABAT —/INER O AN T HE R IUIIR Bk dX s
A EATRL 2 b, HOR AR BT 968 5
Kol XI5 G ARG KF AT AR R
BN, Z2RT 7 AR 8 A, ke d A

Ao

(2) Hepg X Ider 23V % B A I RF L I TR 244
6 d, HAHE & KRG RE M 1A H AT W5 R AR bR
Ak, 78 20 Al 80 AR BT 5 JTHI 8~9
H, 90 FFEABEFHILT 6~7 H, 2000 FLUf5,
(R A IS TR IS AT S AT (R T2 & MURGERE
FAET HRBE 7~9 H, HIEEFFR R A
YR 22 B85 S I AE 2000 4 LU B B3890

(3) RHA KT, e X I Rk B
W A B (EMWAERKILEE). B & (F
Y AE AT BAAE) AT C B (MR KT T IX)
3MRA, AL B C 3 R ILAIAIR AR 2. K
HE B DRI I B W A O E Y (AT AR 5 B
FR LA FE R (AL T 2o s A7)
PIRRRA, S E IR 2 T F Y, RIERT AR
B/ R AR AR I By, 5 U IE — 3 X
KU R, BT

JVETHERL X /R X PHREs (1)K R
WRFEAFAE— E AL Z 4b, {5 H AT IELEREATIH
TAF C A IUAH [R] M X A [7] 26 84 PHRES [H] ) K< &
Gt AR EAA R R E I 22 . N — WOk
71 H AT 258 T ME I 4E S PHREs 43 2 1) SE Al
b, 38 3 % 4F— % PHRESs (K4 520 B FAS 6112 1
DRI FUARR SV 2 R 1) e REALBE A AR R A, 57
T AN R 2R BN B BT 50k i, R s AN [ 2R 2
Z A B R ARG ) 2 S, DA A [] Xk
AN ) 288 28 (1) 45 282 1 25 9 TR 7K P 1 Sk A B S
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