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Its Association with the Summer East Asia/Pacific Pattern Teleconnection
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Abstract The itnerannual variation of the landfalling locations of the western North Pacific typhoons and tropical
cyclones (TCs) in China from July to September and its association with the summer East Asia/Pacific pattern (i. e ., EAP
pattern) teleconnection of the atmospheric circulation anomalies over the Northern Hemisphere are analyzed by using
the data of wind and geopotential height fields from JRA-25 analysis of Japan Meteorological Agency during 1979 —
2007 and the observational data of tropical cyclones from the US Joint Typhoon Warning Center (JTWC). Especial-
ly the correlation between interannual variation of the numbers of landfalling typhoons and TCs to the north of Xia-

men and the summer (June - August) EAP index is analyzed. The results show that in summer (June - August)
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with a high EAP index, the wave-train distribution of “—, +, —” EAP pattern teleconnection of geopotential high

anomalies will appear over East Asian and the western North Pacific, and the position of the western Pacific sub-

tropical high will shift northward and eastward at 500 hPa from July to September. In this case, most of the moving

tracks of typhoons and TCs over the western North Pacific will be more northward, which can cause more landfall-

ing typhoons and TCs to the north of Xiamen. On the contrary, in summer (June — August) with a low EAP index,

the wave-train distribution of “+,

—, +” EAP pattern teleconnection of geopotential height anomalies at 500 hPa

will appear over East Asia and the western North Pacific, and the position of the western Pacific subtropical high

will shift southward and eastward from July to September. In this case, most of the moving tracks of typhoons and

TCs over the western North Pacific will be more southward. Therefore, this will cause less landfalling typhoons and

TCs on the coast of Southeast China to the north of Xiamen from July to September, and more typhoons and TCs

will make landfall on the coast of South China to the south of Xiamen.

Key words typhoon, landfalling location, interannual variation, the East Asia/Pacific pattern teleconnection
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Fig. 1 Interannual variations of the numbers of the landfalling typhoons and tropical cyclones (TCs) in China (solid line) from Jul to Sep

and the summer (Jun - Aug) EAP (East Asia/Pacific) index (dashed line) during 1979 - 2007
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Fig. 4 Composite distributions of 500-hPa wind fields over East Asia and the western North Pacific averaged for Jul — Sep for the years with

(a) more and (b) less landfalling typhoons and TCs to the north of Xiamen from Jul to Sep. The thin solid lines indicate moving tracks of ty-

phoons and TCs, and the data of wind fields are from JRA — 25 reanalysis



5 BRNESE . B NTEFR E 6 flisth f 1 AR PRS0 B 5 B ZR AR/ T PR B R AR DG I R

No. 5 HUANG Ronghui et al. Interannual Variation of the Landfalling Locations of Typhoons in China and . .. 859
LRAT 30°N, FUfips] 130°E Zcfas AR, EFRE TTRAIRE R & KA TC b .

BT TAAC TRl 4 5 XUER TC B/ D 4Ry 7 PG RTE A 6 XU TC 73R 1Y

Ab 7R s 7~9 H A PGSR R P i Y
RLE AR W PY . BRI LKA T 28N, P ffiE)
120°E ety PG, W da s IEJEd T PERCF
AP BB AL AR . gD 7L
AW TC B ahigit it XA FEAEET LS
Blify &5 WURT TC B w22 5 B, Anigl 4b B i

i 5 DY RSP R R R R &R FRAT T —
o T~9 A B PHAL R s B X TC 123K
e JEZ 1T LA G 8 B e i 22 1 2D 4Ry 7~9 H P-4
P 7R IR RSF- ¥ 45 500 hPa R 58 & &
(WL 5) o AAIE] Sa aTRLE S, 72T AL B il 5 X
A TC B i 22 AR > 7~9 AP ARSI AP

TR AR & R e . fm PG, Byl TiEde JERPVE BA5 500 hPa By e i 2 . 7EFRIE AR iT
KAFFEE XA TC B ShEie . XA SEAEE AR DUR AP 9 R B o Ulie (O
60°N ~
(6 I G ~ -~ )
B N I I I Qe e o - - = = ~ S~ A 0t 1
. A A A e ¢ B NN AR i |
50°N4 - - -~ 727 7 1 1t « - ~ - -+ = S ~S~¥YN NN~ - ot
D R e/ 5 SSNNUN NN S -y
P A A7 /:—ﬁ’:»\\\\\\t \\\\\
. rre s s s fT p //@' IR AR
40°N+ - - - + 1 1 /] NN~ e <—<—4——///////,//.—4——<-
- BN \\‘\ s LS S e e e
1
B e Y #"m’”ze'_” S 4
- - — .:-4 52 b ———t—— S S
30°N+ - ~ > R N Y 2 R P A P
v \“ hhhhhh VAV AV
L - NN v ,,,,,,,, VN N — ]
- N gy L - - ]
20°N A Qi \\‘\.‘;:‘mib o S 2 IR g 4
\Q\.:wgs?\\\‘;m,},\.;,i;%;,‘.‘ S e e s
~~~~~ S NN a A
10°N+$ - ~~‘—'——~—/--—>f' - - -~ -~ - - -
\\\\\\\\ - - - L
Q~~.~—. S~ - - - - - - - o - 3
S SN SRT T 3mis
........................... T
100°E 12(I)°E l4(I)°E 160°E 180°
60°N 7 v T
(b)\\&&&&&&~<—¢//,¢/ v /LSS 4 é//‘/(_\v\k
K o~ e e S S S VAPAZ V- SANE
b e e e e N (N S — /S S S ‘/‘///._‘:\\"
50°NT - c reme—— =~ NN N~ - [///f//‘//ps\\\k
s/ 4 s =~ N ANANNN N~ - llj//////C\\\
R ETILI
NN x\\\\\\
40°N4 « v v
R T U Y
~ N NN N
= N N S oy
30°N4 ~ ~ -~ —>—— - N\ N\ N7 -
_____ ﬂ—)/;/,’ffA«~//[\\~.—>a/rll
SAANANNNN S e e .7
- s ,.\\'\\\4_‘-—.—4—”-.--——'//
20°Nq - : P
N7 AN 5 AN A N v I PP
10°Nd -~y <7 - o A BSOS - - - - -
Q, AT Ty e 3
Sl VLR | s
100°E 120°E 140°E 160°E 180°

K 5

AP 4, {HZ} 500 hPa KUIZHEF (L 1979~2007 SRR 7~9 A X0 IEHED

Fig. 5 As in Fig. 4, except for wind field anomalies at 500 hPa. The climatological mean wind field for the period of Jul = Sep of 1979 - 2007

is taken as the normal



P 34 %

860 Chinese Journal of Atmospheric Sciences

Vol. 34

PEFESF-BR3, RS AEAE . AL A H AL & LA

AR ARG E 23 e (AC) PREEF- 34

s IXAEJE P RF 7 B AT e B AL R 15 00, I

TERIZE I 5 DUR B PO AC PV 28 S etk R

Wift. BJ& “—, £, =7 [ EAP BUREAH 1) P 5

434 (Nitta, 1987; Huang and Li, 1987; B

ZYEnt, 1988) . TEXFMEALT . N H A LIRS A3

5 RATE e M e L T A D B AR S o 2 R S B ]

[l 5a AL BT, PUALIRF-VE & X TC iR 3l

&AL . I BCE KR TC 7B 1T AL Bt

Bz, 5 —Jrm. WK Sb aTLER], 7EfET]

PIAEE Bl & X TC im0y, 7~9 H ¥

I AR AN PG AR 25 500 hPa PR & 4 1E 4

ST LA & X TC it 2 1915 T2 A8

Feo BV, AESEEEES LURE AY B P9 RSP PR sy Uie

PRSP0, TAEFR E 67 UM H AR ER 1 75 L

IRV R BCBPE R F- BRI, 3 1E 2 7 R ) A

e AR FE T . JF BAEEEEIF 5 LLR A1 LR

PUACRPE s SR P B . HE 18] 5b 5 1A

Sa MHICES, AIRIE S, BEARTEE] Sb s i AR Al

PYALIR P B8 500 hPa PR s i 23 “—. +.,

—7 19 EAP RUBAHSCHYH I 70 A7 - (HIE Sb PR

BAWRAG AW L Sa FrR R R G H 1Y

PLEAURFE 15 A28, M HARPE 1T 5 N2,

Bt 7EXFPEOLT . Qi 5b R . 7RISR IR

POV 123 S B A 8 s AR DXUBESP- B, T 3

FE AR A TL Y T ek X AN AR i 25 S P XU

Wi, X FEPGILR P 6 A TC 18 3l 842 I

i TS P IL R 5 XA TC 7R E 1T AR HY

RS B R 22 . TR T ] AL A8 2R e 0 v 3 X

B & WA TC Kol
IR ES SRR, 7~9 AW AERE T

i) 5 XURT TC AR 5 P4 F-1 Bl By i TR A8 o2

BZAAFEEFTIRR,

4 7~9 AL XRTEERM TC &£
BE SR A M PR, FAT
FEIRATESEMEFEZE EAP B
HSEE Y IR R

11 7~ AREAFRAANBECESES
EAP BUEHX Z BRI K &

Huang (2004) MIBF5ERM T HEF (6~8 H)

EAP $5 50045 FrA 1k BE 9% ARl b S5 e 7 RS- 1 i)
Al o O B AR AR . M % EAP $5 80k IE
DY R 3 B BRly o A B b AR, Y E 2R
EAP 850k B, WG RS- 7 Bl A 55 R 19 07 B I
o 7~9 J 03 V8 KV i Bl m s B S H 2R
EAP 8 Z A& WA —E KR, XA
—HF S, e, AT A TRA-25 FRA T
GRS 7~9 72 14 6 RT3 m) A 185 1
B E S5HEZE (6~8 ) EAP8EZ I C R,

NI EZ (6~8 H) EAP #5805 7~9 A
3 PG AT Bl RHE 1 TR B G 2R, FRATT3E L 6~8
A F-3 1 EAP 88055 Tl K F 0.5, B T =
0.5, MEFEE 1M 6~8 AM-FHA) EAP 55U T
ET—0.5, B Teap<<—0. 5, MLHEEL. XA,
HZ e EAP #5504 47 1981, 1984, 1985, 1989,
1994, 1997, 1999, 2000, 2004 4F; ifi & EAP
FERAEAT 1980, 1983, 1986, 1987, 1988, 1991,
1993, 1995, 1996, 1998, 2002, 2003 4F-, HF5EFH .
M F PRI SR E I E R, 76 EAP 45
BRI, TR IR B R K R D A A BT
5y MAEMR EAP $8EAERT, VI 38 2 KU 7K i
%, AR PSS (Huang et al, 2007),

Bl 6 %t i T H % (6~8 H) EAP #5%k
FEFEE () FRFEEL (b) 7~9 H R APEL
K 125 500 hPa o # 5 BEFE - & BB . A 6a
ATLES], MEZF EAP FRECh mIEET, 7~9 H
O3 F- B AR ANPE L P 25 500 hPa /& 37 5+
WO FETR E AR R VTR AR LUK 1 $ 7 ROF
P B2 o R E X, 7R R E AR L sl 5 D
H A LUZR PGP 28 S IE B X, 3 IE & 1
IR = AR AL O . FF HL. 7ESPEE Ko
AR bAoA R X, XA R
HERY “—, +, —” EAP BUE A 19 51 43 46 A
l. 5—Jri, MK 6b aTLUE S|, 45 % EAP 45
BORIRELET . 7~9 H A3 1 45 A PG b K7
P25 500 hPa & & B V-4 A IE 475 & EAP #5844
SRR FE AR A A A S, B, TEAET . IR
FEHER DUZR I HH PG ROTVE 28 O IR R X, i
FEFR VTR I, b, s . HAR R AR
PEALAF 2 12 Sy BB S X 38 33X 1 2 P RSP 1
Ay i P B R I O, L 7SR SR e i AN
BN 5 A IR KR, XA A AL E 2



5 PR 5 AT 6 i i R AR P A A SO 5 R AR/ PR B AT SR 1 5 R

HUANG Ronghui et al. Interannual Variation of the Landfalling Locations of Typhoons in China and . .. 861

60°N

50°N 4

40°N

30°N 1

20°N

10°N 4

50°N 4

40°N

30°N 1

20°N

10°N 4

6 H=E (6~8 1) EAPIEECN () SIREFEM (b) MEEEE 7~9 AR ARWANPEIL RN %8 500 hPa & BEGIEF-5 i i e CRAL
gpm) o B 1979~2007 4 7~9 F {5 @& U 0 E R, @ESYORIR E JRA-25

Fig. 6 Composite distributions of geopotential height anomalies (gpm) at 500 hPa over East Asia and the western North Pacific averaged for

Jul - Sep for the years with (a) the high summertime (Jun - Aug) EAP index and (b) the low summertime EAP index. The climatological

mean geopotential height field for the period of Jul = Sep of 1979 - 2007 is taken as the normal. and the data of geopotential height are from

the JRA-25 reanalysis
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Fig. 7 Schematic diagrams of the relationship among the summer (Jun — Aug) EAP index. the position of the western Pacific subtropical

high from Jul to Sep, and the numbers of landfalling typhoons and TCs to the north of Xiamen from Jul to Sep
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