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Overview

e The MJO signal became less coherent over the past several days, with
enhanced convection observed over Southeast Asia and the East Pacific.

e Dynamical models forecast a weak signal in Week-1, with the signal potentially
becoming more coherent over Africa during Week-2.

e Tropical Storm Maliksi is moving northeastward off the coast of Japan; its
extratropical transition is expected to play a role in the development and
maintenance of the long wave pattern forecast over the North Pacific and
North America for the next one to two weeks.

e Tropical cyclone formation is possible during the next several days over the
West Pacific, but not likely during Week-2 as the remnant suppressed MJO
phase shifts northeastward.

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




850-hPa Vector Wind Anomalies’ (m s-1)
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850-hPa Zonal Wind/Anomalies (m s-1)
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A strong MJO event formed in early December
and circumnavigated the globe twice through
January and mid-February.
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During mid to late March, anomalous

westerlies shifted east from the Indian Ocean [EEHtE®
to the Maritime Continent as the MJO signal
re-emerged. These westerlies were
associated with the envelope of active MJO
convection. This signal began to break down
during April. 1apRz01E |

The MJO has been active over the past

several weeks, with a period near 30-40
days. Recently eastward propagation became [juss
obscured by westward moving variability,
including that associated with TC activity

over the Pacific. onzote ]
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OLR Anomalies - Past 30'days

OLR Anomalies
11 MAY 2018 to 20 MAY 20138

During mid-May the enhanced MJO phase
emerged over the western Indian Ocean, while
suppressed convection continued over the
equatorial Pacific. A surge of tropical moisture
impacted the Southeast CONUS as well.
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21 MAY 2018 to 30 MAY 2018

The MJO-related pattern shifted eastward
during late May, while the effects of an upper-
level low and Tropical Storm Alberto are seen
over the Southeast CONUS.

By early June the typical summertime o 20 18 1eoH
propagation of the MJO continued with 31 MAY 2018 to 9 JUN 2018
enhanced convection shifting northeastward ta 3 E '
Southeast Asia, while suppressed convection
nosed eastward across the equatorial Indian
Ocean.




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

Real—time MJO filteri superimposed upon 3drm R21 OLR Anomalies
MJC anomal ue contours, CINT=10. (5. for forecast)

There has been consistent MJO activity since
last October. Over the northern tropical
Pacific, the low-frequency La Nifa signal is
weaker than over the equator.

An active MJO event propagated east from
Africa to the Indian Ocean during early to
mid-April.

During early May, the OLR signature of the
MJO weakened as the signal crossed the
Maritime Continent and eventually
destructively interfered with the weakening
La Nifa footprint. Recently, the enhanced
phase of the MJO shifted eastward from the
Indian Ocean to the Maritime Continent
before constructively interfering with

westward-moving variability.
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running hMean
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The aforementioned consistent MJO activity since
mid-October can be seen in the upper level velocity
potential field. Additionally, there are indications of 164N2
atmospheric Kelvin wave east of the Date Line during
late February and early March.
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The large-scale region of suppressed convection along
the Date Line associated with La Nifa is less apparent
in the velocity potential field than in the equatorial

OLR field. This is primarily because velocity potential
is a smoother field than OLR and is dominated by 14PR2018
frequent MJO activity.
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During the month of May, the MJO signal strengthened
as measured by the velocity potential. MJO
propagation from Africa to the Maritime Continent 16MAT2018
was observed before the signal weakened in recent
days.
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IR Temperatures (K) / 200-hPa Velocity
Potential Anomalies
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The upper-level velocity potential field is very noisy, with one strong convective signal over
Southeast Asia in association with the remnant active MJO phase, as well as a TC over the West

Pacific. A second area of enhanced upper-level divergence is over the East Pacific due to tropical
cyclone activity.




200-hPa Vector Wind Anomalies’ (m s-1)
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weak over through much of
the equatorial region through
the past few weeks, while
anomalies in the Southern
Pacific and parts of the
Atlantic have strengthened.




200-hPa Zonal' WindlAnomalies (m s-1)
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Low-frequency anomalous westerlies MARZOTE
remained in place east of 140E starting in
October through late April, with a few
periods of brief interruptions.
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In mid-December, strong easterly anomalies | 6FEB2Z018
developed east of the Date Line, briefly
replacing the westerly anomalies that had
been generally present since October.
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Strong anomalous westerlies that formed in
early January just west of the Date Line
propagated eastward, consistent with a
strong MJO event during this period.

14PRZ01B

]

1MaY2018

Since the beginning of May, weak westerly
anomalies have continued to propagate east
from the Indian Ocean to the Americas.
During early June this pattern broke down
due to competing modes of variability.
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Weekly Heat Content Evolution
in the Equatorial Pacific

EQ. Upper—COcean

AUG2017

Negative upper-ocean heat content
anomalies persisted in the central and :
eastern Pacific from August-December. R
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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 CeapOnE
(associated with a relaxation of the trade
winds) have contributed to the eastward MARZOTB
expansion of relatively warm subsurface
water (as much as 1.5-2.0°C above normal
between 160E and 170W during February).
Positive anomalies are now observed over
nearly the entire basin.
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MJO Inhdex -- 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

[RMMI1, RMM2] Phase Space for 02-May-2018 to 10-Jun-2018
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The RMM-based MJO projection indicates
a weak MJO signal.
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MJO Index - Historical Daily Time Series
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GFS Ensemble (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJO Forecast —

[RMMI RMM2] forecast for Jun-10-2018 to Jun-24-2018
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The GEFS forecasts the MJO to reemerge over
Africa during Week-2.




Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—related anomalies using GEFS operational ferecast
Initial date: 09 Jun 2018
OLR

Initial Date
(08 Jun Z018)

Daye 1-5 Ava
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GEFS-based OLR anomalies depict suppressed
convection becoming dominant over the Maritime
Continent and eastern Indian Ocean, while
enhanced convection develops over Africa and the
western Indian Ocean during Week-2.

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 anomaly field associated with the MJO using RMM1 & RMMZ
OLR [7.5°5,7.5°N] (cint:4Wm™) Period:08—Dec—2017 to 09-Jun—2018
The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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Constructed Analog (CA)

MJO Forecast

OLR prediction of MJO—related anomalies using CA model
reconstraction by RMM1 & RMMZ (09 Jun 2018)
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(08 Jun 2018)
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The OLR anomaly forecast based on the constructed
analog MJO index forecast depicts a weak signal

over the next two weeks.

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 anomaly field associoted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] (cint:4Wm™) Pariod:08—-Dec—2017 to 09-Jun—-2018
The wunfilled contours are CA forscast reconstructed anomaly for 15 days
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MJO Composites - Global Tropics




U.S. MJO Composites - lemperature

T composites (MJJ) Significance (%) (MJJ)
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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 (MJJ) Significance (%) (MJJ)
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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



