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Overview

e The MJO signal appears to have emerged from the unit circle into Phase 8
(Western Hemisphere) and is still fairly weak.

e Most dynamical models suggest that the MJO signal could strengthen and
propagate eastward during the next two weeks across the Western
Hemisphere.

e This evolution would contribute to an uptick in tropical cyclone activity over
the East Pacific basin over the next one to two weeks.

e Development of an MJO would likely aid El Nino development over the next
month or two.

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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Anomalous westerlies continue near Papua New Guinea



850-hPa Zonal Wind/Anomalies (m s-1)
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MJO activity was observed during March, but
the signal rapidly broke down by early April. ot
The MJO was active again during late April
and May. Westward moving variability,

including TC activity over the Pacific and —
equatorial Rossby waves, weakened the
signal during June. BJUN201B
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A weak intraseasonal signal re-emerged HuLZ018
during mid to late July. During August, the
intraseasonal signal weakened, and other
modes, including Rossby wave and tropical -
cyclone activity, influenced the pattern. e
More recently, Rossby wave activity continues
to dominate the Pacific, while westerly
anomalies overspread the equatorial Maritime
Continent and equatorial Pacific.




OLR Anomalies - Past 30'days

OLR Anomalies
24 AUG 2018 ta 2 SEP 2018

The OLR field remained chaotic through late
August. Negative anomalies associated with
Hurricane Lane were evident near Hawaii, while
generally dry conditions prevailed over the
tropical North Atlantic.
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3 SEP 2018 to 12 SEP 2018

During late August and early September,
suppressed convection became more prominent
over the Indian Ocean, while Tropical Storm
Gordon is notable over the Gulf of Mexico and
the central U.S. Easterly waves increased for a
time across west Africa, which resulted in three , A .
tropical cyclones over the Atlantic. - e o
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More recently, easterly wave activity has slowed
over the past week and tropical cyclone activity
in the MDR is expected to remain weak.




Outgoing Longwave Radiation (OLR)
Anomalies (7.5°S - 7.5°N)
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MJO activity from April weakened in early
May as the suppressed phase destructively
interfered with the low frequency La Nifia
base state. Stronger MJO activity emerged in
late May, and weakened again during June
coincident with pronounced Rossby wave
activity.

The MJO remained weak during most of
June.

During July, the intraseasonal signal re-
emerged, with some eastward propagation
evident in the OLR field.

Other modes, including Kelvin waves, Rossby
waves, and tropical cyclones, dominated the
pattern during August and early to mid-
September, while the intraseasonal signal A Obs; W m~? e T Te—
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN—55

S—day Running Mean
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There was robust MJO activity through boreal spring
along with the decay of La Nifia conditions. TeAPR201E 1
The enhanced phase of the MJO weakened east of the AT
Date Line during June. Eastward propagation of broad
suppressed convection continued into early July.
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The upper-level footprint of the MJO re-emerged
during mid-July, with a broad divergent signal TMN2O18
propagating from the Maritime Continent to the central
Pacific.
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From mid-July to early September, a somewhat
stationary pattern of enhanced (suppressed) uezma{ -
convection over the east-central Pacific (Indian Ocean)

has emerged, associated with the transition towards El 18T
Nifio conditions. Kelvin wave and Rossby wave (tropical
cyclone) activity has modulated this slowly evolving
base state.
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IR Temperatures (K) / 200-hPa Velocity
Potential Anomalies

22 S5EP 2018
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A fairly coherent wave-2 pattern is indicated in the velocity potential anomaly field. Widespread
upper-level divergence is indicated west of the Americas, which is generally consistent with a
developing El Nino, and the canonical eastward protraction of the subtropical jet stream. Recent
convection associated with TC activity can be seen in the western North Pacific.




200-hPa Vector Wind Anomalies’ (m s-1)

The wave train in the
Southern Hemisphere appears
to extend into the tropics,
ending on the Equator just
west of South America.




200-hPa Zonal' WindlAnomalies (m s-1)
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Low-frequency anomalous westerlies 1EARR201B 4
remained in place east of 140E through late
April 2018, with a few periods of brief
interruptions.
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Weak westerly anomalies propagated

eastward from the Indian Ocean to the
Americas in early May; this pattern broke BULINZO
down in early June.
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Anomalous westerlies amplified over the
Maritime Continent in mid-June and TBIULZ0TE
propagated eastward at MJO-like phase
speeds.
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During August the intraseasonal pattern
weakened, with Rossby wave activity
influencing the West Pacific pattern.
Persistent westerlies continue over the far
East Pacific, while easterly anomalies have
been more prevalent over the central Pacific.
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Weekly Heat Content Evolution
in the Equatorial Pacific
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Negative upper-ocean heat content peczo17 W - ol . N
anomalies persisted in the central and
eastern Pacific through December.

JANZOTR

A downwelling Kelvin wave associated with FEB2018
the intraseasonal signal weakened the

. Q MARZ018
negative anomalies across the east-central
Pacific during late January and early RRIOME
February.
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Several downwelling oceanic Kelvin waves
(associated with a relaxation of the trade
winds) contributed to the eastward
expansion of relatively warm subsurface JUL2018
water (as much as 1.5-2.0°C above normal
between 160E and 170W during February). tantd B
Positive anomalies have now been observed
over most of the basin since April-May.
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Significantly positive heat anomalies persist
over the equatorial Pacific, especially over
the western and central Pacific.




MJO Inhdex -- Information
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MJO Index - Recent Evolution

[RMMI, RMM2] Phase Space for 15-Aug-2018 to 23-Sep-201¢
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After being within the unit circle for much of the
past 40 days, the latest value of the RMM index
depicts the emergence of an intraseasonal signal
into phase 8.
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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 Sep-24-2018 to Dct-ﬂB "’018

Western
Pacific

The GEFS predicts the MJO amplitude will slightly
increase during the next two weeks, as the signal
meanders across the Western Hemisphere (mostly
phase 8).
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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 operatienal ferecast OLR [7.5°5,7.5°N] (cint:4Wrm™) Period:23—Mar—2018 te 22-Sep—2018
Initial date: 23 Sep 2018 The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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The GEFS spatial maps correspond to its RMM
forecast showing an enhanced MJO signal
developing during Days 6-10 in the general vicinity
of Central America.
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Constructed Analog (CA)
MJO' Forecast

OLR prediction of MJO-related anormalies using CA model
reconstraction by RMM1 & RMMZ (23 Sep 2018)
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This week’s Constructed Analog is in much better
alignment with the GEFS solution (compared to last
week when forecast anomalies were of opposite
sign), with enhanced (suppressed) convection
developing across Central America (Maritime
Continent eastward across most of the Pacific).

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:24—Mar—2018 to 23-Sep—2018
The wunfilled 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 - lemperature

Significance (%) (SON)
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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 (SON) Significance (%) (SON)
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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



