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Overview

The MJO was active during the past week with the enhanced phase now centered over the
Pacific basin. The suppressed phase is centered over the Indian Ocean.

Some of the dynamical model MJO index forecasts support continued eastward propagation
of a coherent MJO signal, at various amplitudes, across the remainder of the Pacific basin
to the Western Hemisphere over the period.

Constructive interference between the intraseasonal signal and the ENSO background state
is likely during some of the period.

The MJO favors enhanced convection continuing for areas of the south central Pacific
Ocean during Weeks 1 and 2 and areas in Africa and the equatorial Indian Ocean during
Week 2. Suppressed convection is favored for parts of Southeast Africa (Week 1), the
eastern Indian Ocean (Week 1) and the Maritime continent (Weeks 1 and 2).

The ongoing and forecast MJO activity could impact the extratropical circulation during
Weeks 2-4, favoring anomalous troughing (ridging) across eastern North America
(northwestern North America).

Additional potential impacts across the global tropics and a discussion for the U.S. are available at:




850-hPa Vector Wind Anomalies

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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850-hPa Zonal Wind'Anomalies (m s-1)

15EP2015 7

The red box highlights the persistent low- 16SEP2015
frequency westerly wind anomalies b
associated with ENSO. 10CT2015

1EACT20

An eastward shift in the pattern was
observed in late October, related to
subseasonal activity.

THOVZOS

GNOV2Z01S
Renewed MJO activity during December
produced an eastward propagation of 1DEC2015 1
westerly anomalies from the Indian Ocean.
During early January, a strong westerly
wind burst near the Date Line was related
to constructive interference with the
ongoing El Nifo.

BOEGEN
1JBN2Z016
TEJAH20

Most recently stronger westerly anomalies
have appeared once again near the Date
Line.
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OLR Anomalies - Past 30/ days

OLR Anomalies
21 JAN 2016 to 30 JAN 2016

During late January, the pattern of
anomalous tropical convection was largely
consistent with ongoing El Nino conditions.

By early February, enhanced convection
developed across the eastern Indian Ocean
and suppressed convection across the
Maritime continent was somewhat less
organized. Enhanced convection continued
over the equatorial Pacific.
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10 FEB 2016 o 19 FEB 2018

During mid-February, MJO activity resulted
in enhanced convection shifting eastward to
the eastern Maritime continent and
Southwest Pacific. Suppressed convection
was evident over northern South America
and northern Australia.




Outgoing LLongwave Radiation (OLR)
Anomalies (5°N-555)

Since April, the ongoing El Nifo is observed
(red box) as a dipole of anomalous
convection extending from the Maritime

Continent to the East Pacific. Jhzots]
During June and early July, the MJO L2015 |
became active, interfering with the ENSO

signal at times. From August through AIBZOS Y
October, other modes of subseasonal

activity did impact tropical convection. SEp20t3

QCT20151 -

During December, the MJO became active
again, with the enhanced phase propagating
from the Indian Ocean to the west-central
Pacific during the month.

DECZO154

Most recently, the enhanced phase of the
MJO has increased convection over the

eastern Indian Ocean and lessened .
suppressed convection associated with ; —
El Nino over the Maritime continent.




200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running Mean

The ongoing ENSO state is highlighted by the red
box, showing anomalous divergence over the
central and eastern Pacific.

During June and early July, a high-amplitude
MJO event was observed, constructively
interfering with the El Nifio signal in early July.

From July through early October, a generally
stationary pattern, reflective of El Nifo

conditions, was observed. During late October, 1BDEC2015
there was an eastward shift in the pattern.

1DEC2015

1JANZE18

Renewed MJO activity was observed during

December and early January, yielding a robust
signal in the upper levels. This sighal weakened |FEB2015
during mid-January.
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IR"Temperatures (K)'/ 200-hPa’ Velocity
Potential Anomalies

Z1 FEB 2016
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The upper-level velocity potential anomalies now depict a wave-1 pattern,
consistent with coherent MJO activity. The enhanced phase is centered
over the Pacific.
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200=hPa Vector WindlAnomalies' (m: s-1)

COAS 200 mb Vector Wind Anowmhes ——-10FEB2016— 14FEEEG16
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200-hPa Zonal' Wind/Anomalies (m s-1)

15EP2015

19CT2015 ¢

Easterly anomalies have persisted over the
central and eastern Pacific since June
associated with El Nifo (red box).
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During late October, a temporary eastward
shift in the westerly anomalies was evident
across the Pacific.

ra

1DEG20
Eastward propagation of upper-level zonal PPEGEOIS .
wind anomalies was apparent over the
Maritime Continent and West Pacific during
late December and early January, consistent
with MJO activity.

More recently, westerly anomalies returned
to near 120E, while easterly anomalies 16FEBZ016
persisted near the Date Line. R : R




Weekly Heat Content Evolution
in the Equatorial Pacific

Following a strong westerly wind burst in

March, a strong downwelling phase of a unzors] L

Kelvin wave propagated eastward, reaching B - -
the South American coast during May. L2015 1 - - SRR -
Reinforcing downwelling events have sugzois]

followed, resulting in persistently above-

normal heat content from the Date Line to serzots
80W throughout the period.

aCT20154

Nowzoisd]

An expansion of below average heat content
over the western Pacific is evident since pec2o1s |
spring and this area continues to increase as '
negative anomalies have spread to east of JAN20TE |
the Date Line during February 2016.
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MJO Index -- Information

Wheeler M. and H. Hendon, 2004: An All-Season Real-Time Multivariate MJO Index:

Development of an Index for Monitoring and Prediction, Monthly Weather Review,
132, 1917-1932.

Gottschalck et al. 2010: A Framework for Assessing Operational Madden-Julian

Oscillation Forecasts: A CLIVAR MJO Working Group Project, Bull. Amer. Met. Soc., 91,
1247-1258.



MJO Index - Recent Evolution

RMMI, KMM.]| Phase Space for 15-Jan-2016 to Z1-Feb-2010

| ! I I I [
Western
7 Pacific 6

The MJO index indicates
coherent MJO activity with the
enhanced phase shifting from
the eastern Maritime continent
to the western Pacific during
the past week.




MJO Index - Historical Daily Time Series
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Ensemble GFS (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJO Eorecast —

KMMI, KMMZ]| I>-day torecast for ZZ2Feb2010 to U/MarZ016s

. | ! [ | | 7
Western P
7 Pacific 6 NCEP GEFS -«‘

The GFS ensemble MJO index forecast
depicts a continuation of MJO activity
during the period with an increase in
amplitude and slow eastward
propagation.




Figures below show MJO associated OLR anomalies
Ensemb le GFS (GEFS) only (reconstructed from RMM1 and RMM2) and do
MJO FO recast not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstructed anomaoly field assccioted with the MJO using RMM1 & RMMZ
Prediction of MJO=related anomalies using GEFS cperational forecast OLR [7.5%5,7.5°N] (cink:4Wm™) Period:21—-Aug—2015 Lo 20-Feb-2016
Initiol dode: 20 Feb 2018 The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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The GEFS OLR forecast depicts slowly eastward
shifting negative (positive) OLR anomalies over
the West Pacific (Indian Ocean). Constructive . ;
interference with the ENSO signal is likely during SN A R L AT
the period. e T




Constructed Analog (CA)
MJO Forecast

OLR prediction of MJO—related anomalies using CA model
reconstraction by RMM1 & RMMZ (20 Feb 2016}

Initial Date
(20 Feb 2016)

Days 1-5 Ave

Forecast

Days 6=10 Ave
Foracast

Days 11=15 Ave
Forecast

=40 =36 =30 =25 =20 =16 =14 =6 & 10 15 20 25 30 35 440

The constructed analog model depicts eastward
propagation of the MJO-associated OLR anomalies
with gradually diminishing amplitude.

Figures below show MJO associated OLR anomalies
only (reconstructed from RMM1 and RMM2) and do
not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstructed anomaoly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5%N] (cint:4Wm™) Period:21-Aug—2015 to 20-Feb-2016
The unfiled contours are CA forecast reconstructed anomaly for 15 days
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MJO Composites - Global Tropics
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U.S. MJO Composites - Temperature

T composites (JFM) Significance (%) (JFM)

Zhou et al. (2011): A composite study of the MJO influence on the surface air temperature and precipitation
over the Continental United States, Climate Dynamics, 1-13, doi: 10.1007/s00382-011-1001-9



ULS. MJO Composites - Precipitation

P composites (JFM) Significance (%) (JFM)

“3A4 2% =18 «13 «13 -09 08 <03 OO0 O3 08 09 2 00 23 59 75 100 Y23 A0 175 200 223 %0 179 20 N3 0 38 400 423 430 478 00

Zhou et al. (2011): A composite study of the MJO influence on the surface air temperature and precipitation
over the Continental United States, Climate Dynamics, 1-13, doi: 10.1007/s00382-011-1001-9



