40 2 Vol. 40 No.2
2020 4 Journal of the Meteorological Sciences Apr. 2020

.NCEP/CFSR MJO  ENSO . 2020 40( 2) : 143-156.
WANG Rongrong HU Haibo YANG Xiuqun.The influences of MJO on the ENSO based on the NCEP/CFSR reanalysis coupling
data.Journal of the Meteorological Sciences 2020 40( 2) : 143-56.

NCEP/CFSR
MJO ENSO

1 12 1

(1 - / 210093;

2 / 210044)
1979—2008  NCEP/CFSR MJO  ENSO
o MJO
ENSO o ENSO
( Westerly Wind Burst WWB) MJO ENSO
Walker MJO o
ENSO o
MJO 1998 1998 MJO
Bjeknes 1998 o
MJO  ENSO MJO
MJO  ENSO ; ; ; ;
. P461.2 doi: 10.3969/2018jms.0092 A

The influences of MJO on the ENSO based on the NCEP/CFSR
reanalysis coupling data
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Abstract Based on the NCEP /CFSR reanalysis coupling data the influences of MJO on the ENSO
are investigated. The results show that intensities of MJO in the tropical Indian Ocean can affect the
occurrence and development of the ENSO on the interannual and interdecadal time scales. Further
analyses show that the Westerly Wind Burst ( WWB) over the equatorial central eastern Pacific as the
earlier stage signal of ENSO and the main way for MJO to influence ENSO has significant sub-seasonal
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variations on the interannual time scale. Compared with the Walker circulation with the warm pool area
over the equatorial western Pacific with climatological mean condition rising and the eastern Pacific
sinking the abnormal westerly after the positive phase of MJO moves eastward weakens the easterly at the
low level and results in the upwelling sea water in the equatorial eastern Pacific. The weakening of the
upwelling leads to rising sea surface temperature of the equatorial central eastern Pacific which creating
a favorable condition for the occurrence of ENSO. However there was an obvious change on the ranges
and strength of MJO around 1998 on the interdecadal time scale. The stronger MJO moved further
eastward before 1998 causing more significant and frequent WWB events in the western Pacific which
corresponds to the strong ENSO under the Bjekness positive feedback mechanism on the interdecadal time
scale. The situation after 1998 is the opposite. The influences of MJO on the ENSO in winter are more
obvious in late winters on the interdecadal time scale. However in the early winters MJO intensifies
increasingly with the Indian Ocean warming.

Key words impact of MJO on the ENSO; inter-annual time scale; atmospheric pathways;
WWB; inter-decadal change
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Fig.1 The first two EOF patterns and PCs of the tropical Pacific( 30°S—30°N 120°E—60°W) SSTA based on different data sets in winter days
( December January and February) for the period of 1979—2008 ( shade wunit: °C):(a b) the first two EOF patterns based on Hadlsst data set;
(¢ d) the first two EOF patterns based on NOAA/COBE data set; (e f) the first two EOF patterns based on NCEP/CFSR dataset;

(g h) PCI and PC2 based on the three datasets
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Fig.2  The first two mv_EOF ( Uy, Ugs, precipitation rate) patterns and MJO index of the tropical based on different datasets in winter days
( December January and February) for the period of 1979—2008: (a b) the first two mv_EOF patterns based on NOAA-OLR NCEP/DOE-Ugs,_U,y

data sets; (¢ d) the first two mv_EOF patterns based on NCEP/CFSR dataset; (e) MJO index based on NCEP/CFSR NOAA/OLR_NCEP/DOE
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Fig.3 Power spectrum analysis of daily westerly at 850 hPa isobaric
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Fig.5 Synthesis analysis of the phase of MJO under strong and weak years: (a ¢ e g i k m o) phase 1 to phase 8 during strong years;

(b d f h j 1 n p) phasel to phase 8 during weak years( the contoured area passed the significance of t-test)

('shade unit: g*h™"'; black arrow unit: me*s™")



150 40
o 2~5 12 MJO
140°E 1 MJO
MJO 140°E 170°E
o 2 MJO
6~7 o 12 140°E
MJO 160°E
MJO o MJO 1
15° 2 MJO
MJO o WWB ( 140° ~160°E)
MJO ; MJO
: MJO
MJO 5 o
1
a=0.1
MJO
MJO WWB MJO
. El Nifio o
MJO ? MJO
(15°S ~ 0 MJO
15°N) ( 6) . ( 7
— ( 850 ~500 hPa) ;
12 MJO 140°F
( 180° ~135°W)
180° 135°W
ENSO ;
(135°W 180°) Walker
( 120° ~90°W)
La Nifia
o WWB ( 140° ~
160°E) o
MJO
6 MJO (a) + (b) MJO
a=0.1 ttest ( 20
WWB ( 140° ~ 160°E) ;
1 ( Intra-seasonal Oscillation 1SO)
Fig.6 Synthesis analysis of the low-frequency kinetic energy range
of the strong and weak years of MJO: ( a) strong years; ( b)
weak years and the striking area passed the 90% . . MJO (
significance of t-est( unit: J) ; the thin green line frame
represents the area related to WWB ( 140°—160° E) ; red MJO: MJO =1)
thick line frame represents the area related to WWB during ( 8a)

January

ENSO



2 : NCEP/CFSR MJO  ENSO 151
7 MJO “(a)
; (b) ( a=0.1 t-test 8 MJO :(a)
WWB (140°~160°E) ) MJO ;(b) MJO ( a=0.01 1-est

Fig.7 Synthesis analysis of the vertical circulation during the strong
and weak years of MJO: (a) strong years; ( b) weak years
( the orange shadow region is tested by 90% significance of
t-test; black line frame represents the area related to WWB
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Fig.9 (a) MK test of the PCI of the tropical Pacific ( 30°S—30°N 120°E—60°W) SSTA based on NCEP/CFSR data sets in winter days
for the period of 1979—2008; (b) MK test of annual MJO index based on NCEP /CFSR data sets for the period of 1979—2008; ( c) the PCI and
trend of the tropical Pacific SSTA; (d) the MJO index and trend of it
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Fig.13  Synthesis analysis of the phases under strong years of MJO for the period of 1979—1998 and 1999—2008 during the winter days;
(a ¢ e g i k m o) strong years for the period of 1979—1998; (b d f h j 1| n p) strong years for the period of 1999—2008;

the contoured area passed the 85% significance of t4est ( shadow unit: geh™'; black arrow unit: mes™')
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