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East Asian Precipitation and Circulation Response to the
Madden-Julian Oscillation

Sang-Dae Han and Kyong-Hwan Seo*
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Abstract: This study examines the effects of the Madden-Julian oscillation (MJO) or the Intraseasonal Oscillation (ISO)
on precipitation, temperature and circulation anomalies over East Asia according to the eight different MJO phases during
the winter and summer seasons. A nonlinear response appears the wintertime precipitation pattern during the phase of 3
(where the MJO center is located over the Eastern Indian Ocean) and 8 (where the MJO center is located over the
Western Hemisphere) over the Korean Peninsula. That is, for these phases, the positive precipitation anomalies appear for
the MJO intensity less than 2 standard deviations while the negative precipitation anomalies appear in the case of the
MIJO intensity greater than 2 standard deviations. The negative precipitation anomaly in the latter case is duandard d
stronger anomalous anticyclone formed over the Korean Peninsula and cold and dry advection by northerly winds. The
response of precipitation and circulation to the boreal summer ISO is also investigated.
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Fig. 1. DJF composite OLR anomalies for each phase. Contour interval is 5 Wm™,
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Fig. 2. DJF composite precipitation for MJO amplitude greater than 1 in Korea, China, Japan, and Taiwan. Colored regions rep-
resent the stations where the composite values are significant at the 95% confidence level.
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Fig. 3. Same as Fig. 2 except for MJO amplitude greater than 2.
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Fig. 4. 950 hPa streamline in phase 3 when MJO amplitude is greater than (a) 1 and (b) 2.

phase 3 (Geopotential height, 950 hPa)
(a) MJO amplitude greater than 1 (b) MJO amplitude greater than 2
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Fig. 5. Same as Fig. 4 except for 950 hPa geopotential height.
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Fig. 6. Same as Fig. 4 except for phase 8.
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phase 8 (Geopotential height, 950 hPa)

(a) MJO amplitude greater than 1  (b) MJO amplitude greater than 2
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Fig. 7. Same as Fig. 5 except for phase 8.

(a) phase 3

Fig. 8. 950 hPa wind difference between MJO amplitudes greater than 2 and greater than 1 for phases 3 and 8. Shaded regions
are significant at the 80% confidence level.
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Fig. 9. Lead-lag relationship among each climatological anomalies over Korea (34°N~41°N, 123°E~131°E).
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Fig. 10. Same as Fig. 1 except for summer.
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Precipitation (summer)

phase 1

phase 5

Fig. 11. Same as Fig. 3 except for summer.

ez e AR #A 2= Asdd= 7]
&3k, 73F, 850hPa AT FARHA UERA]
THFig. 9), d5ddle 53 ¥ oh=Zel7t vk
T 54 e Bk 9 1914 850 hPa A
g Hagol Yeha, 14 5ol HAdiwg o
Bhdt}. 7122 2 Hop 9] 2adA A Foll
st gk Holil 9len, e 712ET H
2 2 AP olF, Aigh 1 9 Foll yehdt

o
i)
=,
fr
=
Jlm
e

3

et el s} SRRt
L:A) MJ07} AEF F2oA %

AR A
Jobl
FHE 35el 29 oh=gelst 74t
Fstalel) okl LERTE 914 7, 8, 1908
of opemelzt APl vehbe 2S¢ 4 9
243} 9o 1BW 1509 WAAE o)
Jol ] WO A 4 728 0
old], BolAlolAel 1B Bad Wa} o

ol
il
O

[«0
rr
jz il
o
Ld

|
o

\‘

2

Torr ooz e

O



292 siuth - Az

15 4 N
. PR AN -
E bl --..".'"-:- '/ '\ }
- ——
5 0.5 4-_-:./"'-. 7
T o g - r ,/ ‘. o+
ZE Sv V4l
g E 05 phasel™ e27 phased jpMased ..0955_5 _phase6  ph 5&7’! phase8
g “ v".)‘.\ ’ \' P %
14 o . -~
= ! W 7 i
S s \"” 7
4 /
24 \/
-2.5
PHASE
------- PSI850hPa ====PSI200hPa — — TMP.2m =———OLR — - =PRCP.stn —— —TMP.stn

Fig. 12. Same as Fig. 9 except for summer.
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