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OVverview

e The MJO remained weak over the Indian Ocean during the past 7-days, with
western retrogression of the signal apparently due to an Equatorial Rossby Wave
(ERW) and/or other westward-moving modes of tropical variability.

e Dynamical model forecasts generally agree on the continuation of a weak MJO
signal, with the exception of the CFS which develops a significant MJO signal over
the Pacific during the Week-2 period. However, there is significant disagreement
among models regarding the predicted phase of the MJO, with a wide range of
solutions indicated.

e Areas of enhanced convection over the eastern Indian Ocean, Gulf of Carpentaria,
and western North Pacific are related, in part, to tropical cyclone activity either
ongoing or anticipated during Week-1.

Additional potential impacts across the global tropics and a discussion for the U.S. are available at:
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Low frequency anomalous easterlies that
have been present since September reversed
sign during February.

160072017
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During October and early November, a robust [HEFRE
MJO event developed, with eastward
propagation of westerly and easterly 10EE2017
anomalies. This event weakened in early to
mid-November.

A new MJO event became organized in e
December, propagating from the Indian Ocean |[H-
to the Pacific. The signal crossed the Western
Hemisphere in late December, re-emerging
over the Indian Ocean in early January. The
signal continued to propagate eastward, 16FEB201B 1~
moving into the central and eastern Pacific
and began weakening over the past couple of
weeks. Most recently, stationary easterly BMARZOTE.
anomalies are noted between 140W and the
Date Line.
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OLRARemaliesi- Past 30:days

During mid-late February, a zonally oriented
band of positive OLR anomalies straddling 10S
stretched from Tanzania across the Indian
Ocean, Indonesia, and the Solomon Islands.

Positive OLR anomalies over the southern
Indian Ocean and Maritime Continent
weakened substantially from late February
into early March. During the same period,
positive OLR anomalies strengthened over the
central Pacific associated with anomalously
low cloud cover and convection.

The bottom panel depicts a bifurcation of
negative OLR anomalies around an area of
positive OLR anomalies that is noted from the
Date Line to the South American coast. The
northern branch of the negative OLR
anomalies is consistent with a subtropical
moisture feed across Hawaii toward California
during this period.

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

Real—time MJC filtering superimposed upon 3drm R21 OLR Anomalies
MJC ancmalie ue conteours, CINT=10. (5. for forecast)
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An active MJO formed in early October and
circumnavigated the globe by early
November.

Another MJO event developed in late
November over the eastern Indian Ocean and
Maritime Continent that was able to briefly
disrupt the La Nifa convective suppression
near the Date Line in mid-December.

The MJO re-emerged in the Indian Ocean at
the end of December and strengthened as it
shifted east toward the Date Line. This led to
a reversal of the canonical La Nina
convective suppression signal in early
February. This MJO signal circumnavigated
the global tropics during February, reaching
the Indian Ocean and weakening .
substantially by mid-March. S P b et E——
MJO Fest; T m™
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200-hPar Velecity, Potential
Anemalies (5°S - 5°N)

200—hPa Velocity Petential Anomaly: SN-55

S—day Running Mean

An MJO event developed near the Maritime Continent
during early October with strong anomalous upper-
level winds near 120E. The signal circumnavigated
the global tropics and weakened about 30 days later. % ;
—
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MJO activity renewed in November. The intraseasonal
signal associated with this MJO event was weaker 10EC2017 |
than the previous episode due to destructive
interference from an equatorial Rossby wave.
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TJaN2018

The signal destructively interfered with the base state
through the end of December, crossing the Western 16JAH2018
Hemisphere into the Indian Ocean for the beginning of
January.

1FEE2318

16FEB2014
This MJO event further intensified during January and
early February, leading to another period of
destructive interference with the ENSO state, prior to sHaR2019 L
weakening during March. '

THER2018
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A fairly noisy wave-1 pattern is present with enhanced (suppressed) convection
generally over the Eastern (Western) Hemisphere. The areas of enhanced convection
over the Indian Ocean and Maritime Continent are related to tropical cyclone activity
now in progress, or expected to develop in the next week.
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Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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200-hParZenal\WindrAnemalies (m's=1)
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Low-frequency westerly anomalies remained
in place east of 140E starting in October, with
the exception of a brief period of easterlies
in late October. There is also some recent )
evidence of easterlies over the far Eastern ——
Hemisphere over the last week or so that
appear to have extratropical sourcing. 10EC20
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In mid-December anomalous easterlies
developed east of the Date Line, replacing
the westerly anomalies that had been
generally present since October.
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Strong anomalous westerlies that formed in {FER201E
early January just west of the Date Line
propagated eastward, consistent with a 16FEBZO1E
strong MJO event during this period. s
More recently, relatively stationary

anomalous westerlies have dominated from
100E across the Date Line to 100W.
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VWeekly Heat Content EVelution

N the Equaterial Pacific

Negative upper-ocean heat content
anomalies persisted in the central and
eastern Pacific from August-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.

Another downwelling Kelvin wave is leading
to highly positive, eastward-propagating
anomalies near and east of the Date Line.
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MJIO Inadex - Infermation

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.



VIJ@ Index — Recent Evelution

[RMMI, RMM2] Phase Space for 06-Feb-2018 to 17-Mar-2018
4 T 1 ' T T 7

Western 6
Pacific

The MJO signal weakened significantly during
March, and is now within the unit circle of
RMM space over the Indian Ocean. It appears
an Equatorial Rossby Wave (ERW) is at least
partly responsible for the westward shift in
the convective signal between March 8-11.
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Green Line - Ensemble Mean
VIJO FeFECAaSE

[RMMI1, RMM2] 15-day forecast for 18Mar2018 to 01Apr2018

D T L
Western 6 /
Pacific e NCEP GEFS

The GEFS forecasts the continuation of a
weak MJO signal during the next two weeks
between the eastern Indian Ocean and the
Western Pacific. Westward-moving modes of
tropical variability are likely responsible for
the predicted westward motion of the MJO
signal during Week-2.
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Ensemble GES (GERS)
VIJO Ferecast

Prediction of MJO—related anomalies using GEFS operational ferecast
Initial date: 17 Mar 2018
OLR
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Initial Date
(17 Mar 2018)

Daye 1-5 Ava
Forecast

Days B=10 Ave
Forecast

Days 11—15 Avae
Forecost

OLR anomalies associated with the MJO based
on the GEFS show a weakened MJO signal, with
the enhanced convective phase forecast to
move from the eastern Indian Ocean across the

Maritime Continent.

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.)

Reconstructed anomaly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] (cink:4Wm™) Period:15—-Sep—-2017 to 17-Mor—-2018
The unfiled contours are GEFS forecast reconstructed anomaly for 15 days
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Figures below show MJO associated OLR anomalies

Constructed An a|09 (CA) only (reconstructed from RMM1 and RMM?2) and do

MJO Forecast not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstrucked anomaoly field assccioted with the MJO using RMM1 & RMMZ
OLR prediction of MJO—related enomalies using CA model QLR [7.5°3,7.5°N] (cint:4Wm™) Period:15-Sep—2017 to 17-Mar—-2018
reconstraction by RMM1 & RMMZ (17 Mar 201B) The unfilled contours are CA forecast reconstructed anomaly for 15 days
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The constructed analog predicts a slowly
propagating signal, with rapid weakening of the
signal expected during Week-2.
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U.S: VIO CompesItes - Iemperature

T composites (FMA) Significance (%) (FMA)
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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: VIO ComPESItES — PrECIpItation

P composites (FMA) Significance (%) (FMA)
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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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