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OVerview

A robust MJO continued during the past week, with the enhanced phase over the
the eastern Indian Ocean and Maritime Continent.

Dynamical models indicate a weakening of the MJO signal by Week-2. This
weakening may be associated with a Kelvin wave ahead of the MJO and a low
frequency feature favoring suppressed convection over the western North Pacific.

A Kelvin Wave is likely to contribute to tropical cyclone formation across the
eastern Pacific during Week-1. Environmental conditions are expected to remain
favorable for additional tropical cyclone formation across the eastern Pacific during
Week-2 with an enhancement of low-level moisture over northwest Mexico.

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




so0=hiPaVectorrVVindrAnemealiess (im

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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850-hParZenal\Wind/Anemealies (mrs=1)
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The red box highlights the persistent low- 1648020
frequency westerly wind anomalies
associated with the 2015-2016 El Nifio
background state.

|BFERZ01E
Several fast-propagating intraseasonal
events modulated the El Nifio base state,
and are marked using long (short) dashed TMARZD
lines for the enhanced (suppressed) phase
of the intraseasonal signal.

2MARZO 16

16aPR2Z01E -

During April, the wind field became less

coherent as El Nifilo conditions weakened.
Westerly anomalies strengthened over the
Indian Ocean in late May, with some \EMAT2018
eastward propagation.

During late June, westerly anomalies
increased over the eastern Indian Ocean
and Maritime Continent with easterly
anomalies returning to the Pacific Ocean.
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OLRARemaliesi-— Past 30 days

OLR Anomalies
26 MAY 2016 to 4 JUN 2016

During late May and early June, enhanced
convection encompassed the western
Maritime Continent, with suppressed
convection across the western Indian Ocean. : : -
Suppressed convection was also observed ! 180 120%
over much of the equatorial Pacific. 5 JUN 2018 to 14 JUN 2016

During early and mid-June, suppressed
convection overspread the equatorial Indian
Ocean. The enhanced convective envelope
over the Maritime Continent weakened,
however, and did not enter the West Pacific.

20E 120%

15 JUN 2016 o 24 JUN 2018

Enhanced convection returned to the eastern
Indian Ocean and western Maritime Continent
during mid to late June, while suppressed
convection persisted over the western
equatorial Pacific.




Outgoing Longwave Radiation (OLR)
Anomalies (2.5°N - 17.5°N)

Real—time MJC filtering superimposed upon 3drm R21 OLR Anomalies
MJC ancmalie ue conteours, CINT=10. (5. for forecast)

The 2015-2016 El Nifio background state is
observed (red box) as a dipole of anomalous
convection extending from the Maritime
Continent to the East Pacific. The signal
weakened steadily during the past several
months.

Alternating periods of constructive and
destructive interference with El Nifio are
evident. A fast eastward propagating signal
raced across the Pacific during February.

During early May, an eastward-propagating
convective envelope associated with the

MJO developed east of the Prime Meridian.
This OLR signal weakened over the Pacific.

Recently, convection has redeveloped over
the Indian Ocean and expanded east to the
Maritime Continent.
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200-hPar Velecity Potential
Anemalies (5°S - 5°N)

200—-hPa velocity Potential Anomaly:

S—day Running Mean

1JGN201 6

The 2015-16 El Nifio background state is
highlighted by the red box, showing anomalous
divergence over the central and eastern Pacific. IFEB2015

TEJAN201 6

MJO activity was evident during January, and erEBzore

again in late February and March, alternatively —
constructively and destructively interfering with
the ENSO background state. 172016
The upper-level velocity potential pattern e
became less coherent as the El Niflo waned 16APRED1A
during April.

1MET2016
During May and early June, an eastward
propagating signal was evident in the upper-
level velocity potential field. This signal was tunzeta |
more coherent than the low-level MJO
indicators.

1EMAT2D14

1BJNZ31G

More recently, anomalous divergence returned
to the Indian Ocean and western Maritime
Continent.




IRSIEmMpPEratures (K 200-hParVeloCIty,
PetentialtAnemalies

26 JUN "'015
‘f--"""““-;;% "_“t__

i
A5

"'\_

\h

120w E-IH'

224 226 228 230 232 234 236 238 240 242 244 247 250 253 256 250 262 265 268 271 274
Degrees K

The large scale upper-level velocity potential anomaly pattern is a coherent Wave-1 field
with negative (positive) anomalies over the eastern Indian Ocean and Maritime Continent
(Americas, Atlantic Ocean, and Africa).




200-hParVector\WindrAnemaliess (ms-1))

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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200-hParZenalWind/Anemealies (mrs=1)

TJENZOT8

Easterly anomalies have persisted over the
central and eastern Pacific from June 2015
to May 2016 associated with El Nifo (red 1FEB2016
box). Corresponding westerly anomalies
persisted over the Maritime Continent. 1FEB201E
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2MARZO 16

During May, westerly anomalies expanded

eastward to the Date Line as the ENSO event
weakened. Faster modes were evident in the
upper-level wind field. 14PR2016
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The upper-level wind field became less 164PR2016
coherent during late May and early June.

1EMAYZ01E

More recently, westerly anomalies LUN2
strengthened over the equatorial Pacific with
eastern anomalies shifting east to the Indian WL
Ocean.




\\eekly Heat Content EVelUtion
N the Equaterial Pacific

E
JUL2015

ALG2OTS

SEP2015]
Reinforcing downwelling events were :
observed during the second half of 2015, acT20151
resulting in persistently above-normal heat
content from the Date Line to 80W
throughout the period.

NOVZO121 -

DEC201E1

An eastward expansion of below average
heat content over the western Pacific is e
evident since January, with negative

anomalies beginning to spread east of the
Date Line. MARZOTE

FEBZO1&

In the last three months, there has been a

rapid eastward expansion of below-average
oceanic heat content across the central and [Tz
eastern Pacific. Negative anomalies now
extend across the entire equatorial Pacific. JUN2016
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MJO@NRdex = IRiermation

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.



VIO Index — Recent Evelution

[RMMI1, RMM2] Phase Space for 18-May-2016 to 26-Jun-2016
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During the past week, the RMM index
depicts a robust MJO signal propagating
east from the Indian Ocean to the
Maritime Continent.




MIOHndex = Histercal Daily lime SERES

L'\I I (!
Wy

LY
1 ‘.I.‘,J o I‘J

L |
i '.‘ﬂll |u|




Green Line - Ensemble Mean
VIJ@© FerECaSTE

[RMMI, RMM2] 15-day forecast for 27Jun2016 to 11Jul2016
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During the next two weeks, the GFS
ensemble indicates rapid weakening of the
MJO signal over the Maritime Continent,
with a reversal of the convective signal
during Week-2.

Oz
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However, changes in the background state
with the decaying El Nifio event are being
aliased into the 120-day mean state.




Figures below show MJO associated OLR anomalies
Ensem b I € G FS (GEFS) only (reconstructed from RMM1 and RMMZ2) and do
MJ O 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 ancmalies using GEFS cperational forecast OLR [7.5%5,7.5°N] (cink:4Wm™) Period:26—Dec—2015 to 26—Jun-2016
Initial date: 26 Jun 2016 The unfiled contours are GEFS forecast reconstructed anomaly for 15 days

Initial Dats
(28 Jun 2016}
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The GEFS OLR forecast based on the RMM Index
depicts rapid weakening of robust convective L2016 1

a8
anomalies during the next week, and a reversal I S T T R e
of the pattern during Week-2.
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Constructed Analegi(CA)
MJ O FerECaSt:

OLR prediction of MJO—related anomalies using CA model
reconstraction by RMM1 & RMMZ (26 Jun 2016)

Initial Date
(26 Jun 2016)
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The Constructed Analog (CA) model predicts
continued eastward propagation of the MJO
signal to the Maritime Continent and West Pacific
during the next two weeks.

Figures below show MJO associated OLR anomalies
only (reconstructed from RMM1 and RMMZ2) and do
not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstrucked anomaoly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] (cint:4Wm™) Period:26—Dec—2015 to 26—Jun-2016
The unfiled contours are CA forecast reconstructed anomaly for 15 days

MAR2016

APRI01E

JUHZ01E

JULZO01E

3E  BOE  BOE  1Z0E 1S0E 180 150W  120W  BOW  GOW

=48 =40 =33 =34 =18




MIO Composites - Glekal IFePICS




ULSE VIO COmMPESItES - Iemperature

T composites (JJA) Significance (&) (JJA)
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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



ULSE VIO CompPesItes — Precipitation

P composites (JJA) Significance (&) (JJA)
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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
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