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Overview

The MJO signal continues to remain well organized, but has slowed over the
Maritime Continent during the past week due to interactions with strong
Rossby wave activity.

Dynamical models and statistical guidance depict a resumption of canonical
MJO eastward propagation, with differences in phase speed and amplitude.
The GEFS develops a slow-moving, very high amplitude MJO event over the
West Pacific, while the ECMWF shows faster propagation of a weaker signal.

Given recent observations and the model forecasts, the MJO is anticipated to
remain active and be one of the primary influences on the tropical convective
pattern over the next two weeks.

Pacific MJO events can teleconnect to the midlatitudes, and are associated
with downstream pattern changes over North America, including troughing
over the eastern U.S.

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




850-hPa Vector Wind Anomalies (m's:')

The overall pattern of low-
level wind anomalies across
the tropics showed little
change since mid-December.

Anomalous easterlies
persisted near the Date Line,
while westerly anomalies
reappeared across the East
Pacific.




850-hPa Zonal Wind/Anomalies (m s:")
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A weak intraseasonal signal emerged during
mid to late July. I
From August through mid-September, other BAUG201B
modes, including Rossby wave and tropical

cyclone activity, influenced the pattern. 1SEPZ018
Another rapidly propagating intraseasonal _
feature during late September generated 6SEP2076-F

robust westerly wind anomalies across the

O/ 1OCT2018
Pacific. e

Since late September westerly anomalies T :
increased in amplitude and duration over the [Ff¥p
equatorial Pacific, consistent with a gradual '
transition towards El Nifio conditions. Over BNDV20

the last two months, other robust MJO events
interfered with the base state. Most recently, [Kaatal
pronounced Rossby wave activity interfered
with the MJO, resulting in a slowing of the
eastward propagating convective signal.
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OLR Anomalies - Past 30'days

OLR Anomalies
22 NOY 2018 ta 1 DEC 2018

During late November, the MJO rapidly moved
across the Western Hemisphere, with reduced
coverage of convective anomalies. The ! , | :
strongest signal was suppressed convection 3 ; e TN o
over the eastern Indian Ocean. 2 DEC 2018 to 11 DEC 2018
The MJO signal emerged over the Indian Ocean
in early December, resulting in widespread
enhanced convection, while the suppressed
signal moved from the eastern Indian Ocean to
the West Pacific. Enhanced convection
persisted over northeastern Brazil.
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During mid-December, the MJO propagated to DEC 2018
the Maritime Continent, and destructive Sl G B e
interference with the base state reduced the
coverage of the anomalous convective
envelopes. Pronounced Rossby wave activity
helped engender tropical cyclogenesis over
the Indian Ocean, which resulted in a
slowdown of the MJO signal.




Outgoing Longwave Radiation (OLR)
Anomalies (7.5°S - 7.5°N)

Real—time MJC filtering superimposed upon 3drm R21 OLR Anomalies
MJC anomali lue contours, CINT=10. (5. for forecast)
re dashed

The MJO has been apparent since July, with
alternating periods of enhanced and
suppressed convection evident from the
Indian Ocean through the Date Line.

Other modes of variability (Kelvin waves,
Rossby waves, and tropical cyclones)
interfered with the primary intraseasonal
signal during the past several months.

There is limited anomalous convection over
the eastern Pacific, which suggests that the
atmosphere has not coupled with the
anomalously warm waters in the equatorial
Pacific associated with the developing El
Nifo.

Most recently, robust Rossby wave activity
has modulated the MJO signal over the
Maritime Continent.
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running Mean

The enhanced phase of the MJO weakened east of the
Date Line during June. Eastward propagation of broad
suppressed convection continued into early July. The
upper-level footprint of the MJO re-emerged during
mid-July, with a broad divergent signal propagating
from the Maritime Continent to the central Pacific.

Starting in mid-July, a low-frequency dipole favoring
enhanced (suppressed) convection over the east-
central Pacific (Indian Ocean) emerged, consistent with
a gradual transition towards El Nifio conditions. An
active MJO pattern since September has overwhelmed
this signal at times.

More recently, the interactions between the MJO and
robust Rossby wave activity is apparent in the upper-
level VP field in addition to the low-level fields : . : .
discussed earlier, but the overall envelope of enhanced 6 T R TR
divergence aloft has continued propagating eastward to
the West Pacific.




IR Temperatures (K) / 200-hPa Velocity
Potential Anomalies

23 DEC 2018
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The upper-level VP anomaly pattern continues to exhibit a classic Wave-1 pattern, with the
enhanced divergent envelope emerging over the West Pacific.




200-hPa Vector Wind Anomalies (m's:')

The upper-level wind field
appears more consistent with
canonical MJO activity over
the West Pacific, with easterly
anomalies to the west over
the Indian Ocean and
Maritime Continent, and
westerly anomalies to the
east over the East Pacific and
Western Hemisphere.
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200-hPa Zonal ' Windi/Anomalies (m s:")

TJULZ01B

{BJUL2D

During August the intraseasonal pattern
weakened, with Rossby wave activity
influencing the West Pacific pattern.
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Since early October, the upper-level wind 20
field has been marked by pronounced 1SEPZ018 19
intraseasonal activity, interrupted at times l'
by Rossby waves. A trend towards more BSEP2018 | 2

persistent easterly anomalies over the Pacific
(boxed area) may be associated in part with
the base state.
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Recently, an envelope of westerly anomalies
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shifted from the Indian Ocean to the Pacific

during December, with the signal briefly BNOV2018
interrupted by Rossby wave activity during .
early December. 1DEC2018 2
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Weekly Heat Content Evolution

in the Equatorial Pacific

Negative upper-ocean heat content
anomalies persisted in the central and
eastern Pacific through December. A
downwelling Kelvin wave associated with the
intraseasonal signal weakened the negative
anomalies across the east-central Pacific
during late January and early February.

Several downwelling oceanic Kelvin waves
contributed to the eastward expansion of
relatively warm subsurface water during
February. Positive anomalies have now been
observed over most of the basin since April.

The westerly wind burst east of New Guinea
in September triggered another oceanic
Kelvin wave and round of downwelling,
helping to reinforce the warm water
availability for a potential El Nifio event.
Heat content anomalies have decreased in
magnitude over the West Pacific.
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MJO Inhdex -- Information
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MJO Index - Recent Evolution

[RMM1, RMM2] Phase Space for 14-Nov-2018 to 23-Dec-2018
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The MJO signal slowed over the Maritime
Continent over the past week as the
intraseasonal signal interacted with strong

Rossby wave activity.




MJO Index - Historical Daily Time Series
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GFS Ensemble (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJO Forecast E—
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The GEFS forecasts the MJO to resume eastward
propagation over the next two weeks, with a rapid
amplification of the signal over the West Pacific.
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Figures below show MJO associated OLR anomalies
Ensemble GFS (GEFS) only (reconstructed from RMM1 and RMMZ2) and do
MJO FO recast not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstructed anomaly field associated with the MJO using RMM1 & RMMZ
Prediction of MJO—related anomalies using GEFS operational ferecast OLR [7.5°5,7.5°N] (cint:4Wm™) Period:23—Jun—2018 to 23-Dec—2018
Initial date: 23 Dec 2018 The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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OLR anomalies
forecast depict slow propagation to the West Pacific
over the next two weeks.
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Figures below show MJO associated OLR anomalies
ConStrUCted Analog (CA) only (reconstructed from RMM1 and RMMZ2) and do
MJO FO recast not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstructed anomaly field associoted with the MJO using RMM1 & RMMZ
OLR prediction of MJO—related anomalies using CA model OLR [7.5%5,7.5°N] (zint:4Wm™) Period:23-Jun—2018 to 23-Dec—2018
reconstraction by RMM1 & RMMZ (23 Dec 2018) The unfilled contours are CA foracast reconstructed anomaly for 15 days

— il EEED

Initial Date
(23 Dec 2018)

ALGE01E 4

Days 1-5 Ave
Forecast

SEPI01E

Days B=10 Ave
Forecast,
OCTE01& o

Days 11-15 Ave
Foracast WOWEO1E =

The constructed analog forecast also depicts robust
MJO activity, with a faster phase speed than the
GEFS forecast.
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MJO Composites - Global' Tropics

BB
i




U.S. MJO Composites - lemperature

T composites (NDJ) Significance (%) (NDJ)
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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



ULS. MJO Composites - Precipitation

P composites (NDJ) Significance (%) (NDJ)
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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



