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Abstract: In this study, we analyzed the intraseasonal variation of the western Pacific subtropical
high (WPSH) in El Nifio decaying summers and found two distinct modes, i.e., the west mode and
the east mode. The west mode exhibits a consistent westward extension from June to August. The
east mode shows a westward extension during June and July, but shifts to an eastward retreat in
August. The anomaly in the west mode is much larger than that in the east mode. For the west
mode, due to the forcing from a positive sea surface temperature (SST) anomaly in the tropical
North Atlantic (TNA), there is a teleconnection pattern from the TNA via high latitude of Eurasia
to East Asia. As a result, geopotential high in East Asia tends to increase associated with
suppressed convection in the warm pool region, inducing the westward extension of the WPSH
with strong intensity. The SST anomaly in the tropical Indian Ocean for the east mode is similar to
that for the west mode but with a relatively smaller magnitude. Besides, the positive SST anomaly
in the TNA reaches a maximum in April and tends to decay afterwards. Therefore, the warm pool
convection in August cannot be suppressed sufficiently by the SST forcing over the two oceans.
On the other hand, the warm pool convection begins to develop due to the local air-sea interaction
associated with the SST rise from June to July. In this case, the WPSH tends to retreat eastward
with reduced geopotential height. The result indicates that the SST anomaly in the TNA plays a
major role in the WPSH anomaly in August. When predicting the WPSH in El Nifio decaying

summer, we must consider the influence of the SST anomaly over the two oceans.
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7~ EINifio H1F 5 A AL A

Fig. 1 (a) Time series of Nifio3.4 index from 1979 to 2016 (units: "C), the dashed line represents

0.5°C and -0.5°C, respectively, the shaded region represents an El Nifio event; (b) The composite

Nifio3.4 index based on 10 El Nifio events, the number 0 or 1 in the abscissa represents the

developing and decaying year, respectively

K 2 HFHPER R R S E (A gpm): (@) 6 H, (b) 7 H, (¢) 8 H, sz

25 AREE El Nifio ZEIA RIS %P3

Fig. 2 Monthly mean 500 hPa western Pacific subtropical high (units: gpm) in (a) June, (b) July, (c)

August, The solid and dashed contour represent the EI Nifio decaying year and the climatological

mean, respectively

K 3 El Nifio Z2i& 4 8 H AR, (a) 5 MmItEn, (b) 5 MmARFE N, By AUGRAKR

. NTEMIEN, X4 H 5880 gpm ZE{E Lk (Hfi: gpm)

Fig. 3 The western Pacific subtropical high in August during EI Nifio decaying years, (a) 5 years

with a west mode, (b) 5 years with an east mode, the number represents the year. For clarity, only

5880 gpm contour is shown (units: gpm)

Kl 4 ARl sk, (@ 6 5, (b 7 H, (o 8 7, Hrhsed w1,

K R 2R R 25 70 1) g i PEASS 28T i ZR RS R 5 s R CFRAZ: gpm)

Fig. 4 Monthly mean 500 hPa western Pacific subtropical high (units: gpm), (a) June, (b) July, (c)

August. The solid, long-dashed and short-dashed contour represents the climatological mean, the

west mode and the east mode during El Nifio decaying years, respectively

KI5 El Nifio ZEIRAE& AR KRR (A mmid), (av d) 6 H, (b e) 71,
(cv ©) 8 1, LHINAZN 735 A FEBL SR AR BRS B& REAER, KO XIS 90%

15 BEAS IR [X 3

Fig. 5 Composite summer rainfall anomaly in East Asia during El Nifio decaying years (units:

mm/d), (a, d) June, (b, e) July, (c, f) August, the right and left panel represents the west mode and

the east mode, respectively. Regions above the 90% confidence level are shaded
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X AR I T 95% 15 FE A 46 ) X 43k

Fig. 6 Composite summer mean sea surface temperature anomaly during El Nifio decaying years
(units: °C), (a) the west mode, (b) the east mode. Regions above the 90% confidence level are
shaded

K 7 EI Nifio TEIRAF & A - EHEIHR IR B AR i 00 (AL C), () Nifio3.4 154, (b)
PTG BN FEVE IR S W TR A (o P LR U VR 7 W 182, SR R 42 ) D9 {5 R v
RIS

Fig. 7 Composite sea surface temperature index in some oceanic regions during El Nifio decaying
years (units: °C), (a) Nifio3.4 index, (b) the North tropical Indian Ocean index (NIO), (c) the North
tropical Atlantic index (TNA), the solid and dashed line represents the west and east mode,
respectively

8 EI Nino ZI%4 & B 8 J1 500 hPa iz 3w 37 5 (HAz: gpm), (a) fhpEREZs: (b)
AR, K XA IE L 95% (5 B 4G 46 Fy [X 35

Fig. 8 Composite 500 hPa geopotential height anomaly in August during El Nifio decaying years
(units: gpm), (a) the west mode, (b) the east mode. Regions above the 95% confidence level are
shaded

K 9 El Nifio TEIAF & B 2 0 AMCIRE S 7 (A Wim?), (a. d) 6 /5, (b, e) 7
Hy Cev © 8 A, AR FI 5355 A VO S R AR RS B B s R, IR XA i
95% 5 FEE A6 46 11X 3

Fig. 9 Composite summer outgoing longwave radiation anomaly during El Nifio decaying years
(units: W/m?), (a, d) June, (b, €) July, (c, f) August, the right and left panel represents the west
mode and the east mode, respectively. Regions above the 95% confidence level are shaded

10 El Nifio ZEIFE & i i A brze . (Ffz: C), (av o) 7 HiR%E6 H, (b d) 8 H
WL 7 H, IR B35 T RS A AR RS A A R, IR DR E I 95%(F
JEEAS 56 1 DX

Fig. 10 Composite sea surface temperature difference during El Nifio decaying years (units: ‘C),
(a, ¢) July minus June, (b, d) August minus July, the right and left panel represents the west mode

and the east mode, respectively. Regions above the 95% confidence level are shaded
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Fig. 1 (a) Time series of Nifio3.4 index from 1979 to 2016 (units: "C), the dashed line represents
0.5°C and -0.5°C, respectively, the shaded region represents an El Nifio event; (b) The composite
Nifio3.4 index based on 10 El Nifio events, the number 0 or 1 in the abscissa represents the
developing and decaying year, respectively
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Fig. 2 Monthly mean 500 hPa western Pacific subtropical high (units: gpm) in (a) June, (b) July, (c)
August, The solid and dashed contour represent the El Nifio decaying year and the climatological
mean, respectively
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Fig. 3 The western Pacific subtropical high in August during EI Nifio decaying years, (a) 5 years
with a west mode, (b) 5 years with an east mode, the number represents the year. For clarity, only

5880 gpm contour is shown (units: gpm)
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Fig. 4 Monthly mean 500 hPa western Pacific subtropical high (units: gpm), (a) June, (b) July, (c)
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August. The solid, long-dashed and short-dashed contour represents the climatological mean, the
west mode and the east mode during EI Nifio decaying years, respectively
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Fig. 5 Composite summer rainfall anomaly in East Asia during El Nifio decaying years (units:
mm/d), (a, d) June, (b, e) July, (c, f) August, the right and left panel represents the west mode and
the east mode, respectively. Regions above the 90% confidence level are shaded
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Fig. 6 Composite summer mean sea surface temperature anomaly during El Nifio decaying years
(units: °C), (a) the west mode, (b) the east mode. Regions above the 90% confidence level are

shaded
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Fig. 7 Composite sea surface temperature index in some oceanic regions during EI Nifio decaying
years (units: °C), (a) Nifio3.4 index, (b) the North tropical Indian Ocean index (NIO), (c) the North
tropical Atlantic index (TNA), the solid and dashed line represents the west and east mode,

respectively

21



8 El Nino %)k 1 8 H 500 hPa £ 34 = 3 2w CAAL: gpm), (@) MFERZS; (b)

AR, A DR E T 95% (5 EE A3 141X 35

Fig. 8 Composite 500 hPa geopotential height anomaly in August during El Nifio decaying years
(units: gpm), (a) the west mode, (b) the east mode. Regions above the 95% confidence level are

shaded
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Fig. 9 Composite summer outgoing longwave radiation anomaly during El Nifio decaying years
(units: W/m?), (a, d) June, (b, €) July, (c, f) August, the right and left panel represents the west
mode and the east mode, respectively. Regions above the 95% confidence level are shaded
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Fig. 10 Composite sea surface temperature difference during El Nifio decaying years (units:

it 95%(=

),

(a, ) July minus June, (b, d) August minus July, the right and left panel represents the west mode
and the east mode, respectively. Regions above the 95% confidence level are shaded
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