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Abstract It has been recognized that interannual relationship between Northeast Asian and
western North Pacific (WNP) summer monsoon intensities has a negative correlation with a sta-
tistical significance. This teleconnection can be understood by the responses to the stationary
Rossby wave, which is forced by variability of the western North Pacific summer monsoon
intensity. In addition, the relationship between two monsoon intensities have a large variability
on decadal time-scale associated with adjacent climate variability. The study for the recent
changes in these long-term relationships has not been reported so far. This study suggests the
recent relationship between Northeast Asian and WNP summer monsoons with an extension of
the analysis period in the previous studies. Based on the reanalysis datasets, this study also
shows atmospheric teleconnection changes associated with El Nino in summertime during the
different decadal periods. This study also suggests the possible reasons for the analysis results in

terms of teleconnection changes.
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ofAlo} o & E<=(Asian summer monsoon)
of o3 A& AHE Fake] ofrJol AHS
AR FA Q] 4= FH(hydrological cycle)oll &3
thell, Wang et al., 2001). ©]2]3} o}AJo} o=
& MEEF AG7A] Ggete] = FiREE Al 7
A A2~ oZ i (Wang and LinHo, 2002).
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o)tk o] Al 7HA A
54 (interannual variability)

A" FES = F
tHll, Ding and Wang, 2005).

Edt o532 9 FHe] tirle Ze gRd
& (deep convective activity)y2 A Z2=H|3}(stationary
Rossby wave)g 3l &olrlol A& HES 9
Aol AA T (teleconnection) EH-S FAA|71Th
(Nitta, 1987; Wang et al., 2001; Kwon et al., 2007).
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320 H2 Folalo} ol FE T BAHE Y oG] B W

A Zuk o]F 2 ZTow ZyHgeS wHerh w271 F8EUK(Kalnay et al., 1996). % H*o =

IE52 F 2 A2Ee] &9 g %7} EXH) Az}t 9= 2.5= 0]tk 4] 717 19799 2023

W o5 B 444 A "l mek yelgttt @7k 9 45903, BE AEe 7S HEgkol Zﬂﬂ

E AL HYT Yim et al. (2008 o|# 3 A4 A TR 6-89 HAHS AMEEIT

& sfEle] Wl 1990d ) SHE o] & S7hE FEH

& Y=o} AR HEAo] 7St Ayttt 3.4 1

B2 °4%<>1Vt 2000t FH7EA] QL Ad e Ate] A

717H8 2023G7HA] EFste] BAEE Y A 2 3.1 SME e ojE2&2 SOoIAoF o2+

5o WO} o5 B Are] WHalE Avny 17 A gt

S olf+E AAIBtLAL gt A B AR AW W5 AFse o5 &

T Alzle] BRgdom ety vk, A4 58 ]

2. =2 83 B2 MPArEe] U ke, Webster and

44 AEZ NOAA (National Oceanic and
Atmospheric Administration) CPC (Climate Prediction
Center)2] CMAP (CPC Merged Analysis of Precipitation)
94 ZPEE AHE3ITE CMAP A22] 9 3%

= A% 2.5° 9% 2.5%]|5(Xie and Arkin, 1997).
?3‘H—r‘?i%l£ Z}5 2 NCEP (National Center for

Environmental Prediction)2] OI (Optimum Interpolation)
AEA 287} B85 AH(Reynolds and Smith, 1994).
slrmere £ EE X 205, 9% 205
olth. A9AE F 7] &#ol ik A EE NCEP-
NCAR (National Center for Environmental Prediction-
National Center for Atmospheric Research) &2z}

(a) EASRA WNPRA

Yang, 1992; Wang and Fan, 1999) 2 AFME &
oMot Ao IFH olF BE HET + Ik A

G o] A FolAlel olE A% AL A%
(East Asian Summer Rainfall Anomalies, EASRA)E

o]-&35F 3 (Lee et al, 2005), EMEHF A o=
B RS & A A5 BANTY o 45

H=} A4 (Western North Pacific Rainfall Anomalies,
WNPRA)E ©|-&3}9tHKwon et al., 2005). FFA o}
g A4 WA AgE Fokrob A (115°E-150°E,
30°N-50°N) "3 53 Zraxz golHa
Mejgek o2 74 Hxp 25= BAgES 29
(120°E-150°E, 10°N-20°N) H3k o532 7r5HRz2
g ol€th

S e EAsRA e WNPRA
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Fig. 1. (a) Normalized WNPRA (Western North Pacific Rainfall Anomaly), and EASRA (East Asian Summer Rainfall
Anomaly) are represented by closed and open circles, respectively. (b) Sliding correlation coefficients between WNPRA and
EASRA in a open circle with a window of 9 years. The horizontal line represents the significance level at 95%, determined by

the t-test.
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Figure 1= ¥ A9 A7 up2 wsle} g4
o] WslE HAth T Ao HA| 7|7 F, 19799+
B 2023d7kAe] dist AdAFE oF -03124 7+
A4E FEUFE /YL 9, 95% A FEoNA
BARHCE fout o dHdS zheth ey
Foi7 717k met T A wlg- & Y WE
o] et} de o] Aafelx el ni7 A= 1990
Ao S9k AEE T Ao o] dREe Sk
S, 20008t FHE o] T A o] Al
2 A JT) 20053004 20177 ThE £ A
o] A#A T < 0610tk A, 2018 ©]F 2023
Q7R 7 A 5o AT E oF -0.860]th o] gt
HE=H0l Ade F 24 Al2EHe AV Ad Al
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Fig. 2. Maps of correlation coefficients between JJA (June,
July, and August)-mean geopotential height anomaly at 500
hPa and the WNPRA during the periods (a) 1994~2004, and
(b) 2005~2017. The 95% confidence level is indicated by a
green dashed line.
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B8 g A4 oal vebd 5 Stk Figure 2+
WNPRAS} 55 7|4 x| =S Hol=d], 1994~
2004 717k s EAJEfEFellA] FolAlo} 12l
50 giFo) o2& 944 dES Fslo] B
AUTHFig. 2a). AFZ ©] 944 HAL BA IS
YA JE (Wang et al,, 2001) 2 EfF UL H o)
H(Nitta, 1987)2.2 A-&HT} ©] HeA sHI=E
23k Boof A9 BEAHEY 57 S
o 27|19t WS ket o3k w7 HakeE B
ofAJo} A GefA] Wdshe RS oAlst 1
A o] s AN F Atk
ey 2005~2017 717X = EXEE G 7Fe
Sl e SAEEG A0 S HEGLE
o] 2 YeRA] QFETHFig 2b). ool wWeh HA
B8 F el Sl whet FobAlol Aol 7)%k
A7 eRA] ol 1 A 9] e JAIHA &
t}. 2388 2 A]7] WNPRAS} EASRAE %] A
A& ZF=t) Yim et al. (2008)0] W=, A EH
A4 2 FEEYE DY = (Central Pacific
El Nino; Kao and Yu, 2009) H5ol| we} Jehta,
-2 94403 A9 SEHE S Y (Eastern
Pacific El Nino) ¥l whet Webdth. 1994~2004
Al e Fobrol o] a7]¢F diEe
LAZH HEe] A#E Jeld & Ath(Fig. 2a).
3], shite HAE 31719 el SEAHEY 9474
gl Axpoly, ¥ FF 179t e
HF-LdE AAdH Hee] A2 HAtHKwon et
al., 2005). Z& 1 2005~2017 717}ellE o] T 7kA] €
A4 delo] RF ErshAl YeRA] ek=th(Fig. 2b).
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3.3 SMENE 4o Ha|
1979 A 2004 F7kA] 717F S &
3 A5 Axe dUsHRE G drHe
MCA (Maximum Covariance Analysis) ¥4 23}, A
HAl AREE dHe RS A Gl gt &
FTH2E AXE 2t THEY dyx ZE=(Eastern
Pacific El Nino mode)Z 2] ¥ th(Fig. 3b; Yim et al,
2008). FEIE S Aol o3l FE SAEEE A
o A4 HHe HEG-dE 94403 HE (Pacific-
Japan teleconnection) ¥ S F-=31H, EAEE S A
o ZFHALe} Fobr ol A AR o] AR
< 74| gk, Nitta, 1987). ¥HHl 2005 937E] 2017
W7kl 22 B4oA = A WAl AgR=T A
Q AUk Y 2olE HAth F, UG
FHEYG dYx iRl fAbsta, o A oA
o HapF dehvs AR ARE 2 ApelE HolA
2 =ThFig. 3e). Ly, TEIWE G oFdd] A HolA &
HAE 7h= "ol BRIt} o] oldh Ao Fele
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Fig. 3. Spatial patterns of the first mode of the maximum covariance analysis between summer mean precipitation over the
region 10°S-50°N, 110°E-180° and summer-mean tropical Pacific SST over the region 20°S-20°N, 130°E-90°W for (a)
precipitation, (b) SST, and (c) corresponding time series in the period 1979~2004. (d, e, and f) Same as Fig. 1a-c, respectively,
except for the period 2005~2017.

B oF WE-W = (Pacific Meridional Mode, PMM) ¥ 9] Zrw9} Folrol F E Ak g e Wst
H 3} f-AFSITH(Chiang and Vimont, 2004). ©] o}&T) giate] 71EE At oF Ad A=) A7 FEAA F
Utoﬂ o& Myse] Yehs duss BEF-d 2 ATE 1980dUFE 2000 SRR &9

2 970309 E fFske A dYe =3 FHBAZE AAL, 2000 FHE o] F o] /o]
] 3t ZALZ HRItKFig. 3d). o] AI7] 4= = Rem, 2010 FFRE ThA] 9] AdHdo] Ut

& W g dRRES AgEe] Yehts o] olEld F B 4we] 4y W 2A85Y
fe BuaE 9N, dndor AUk muel A4 WS osld Atk ¥ Ewol 29
HEYREEE AR 92 T Ushd £ Atk edel A AldlE BAEEY A2 gwte] T
(Stuecker, 2018). sl LR R, TR 2k 471, 58] 2005458
2017371 ol & A4 sglo] sl v

4. 22 9 =9 YA gheth o] A7) BAEHGo R Solilo}

Aool] o)z AADE VA A4 4R dHow

n HADT(Kwon et al, 2005) 717ke] AW/ ojdh Te oleld A4 Y W
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