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Overview

The MJO is presently weak, with weakening of a signal over the western Pacific during
the past week. This signal was not robustly tied to the MJO due the lack of zonal
propagation for several weeks, however, and was instead linked to the monsoon trough
in the west Pacific.

Dynamical model RMM-based MJO Index generally depict two clusters of solutions
during the next two weeks: continued weakness of the MJO, or an emergence of a
new MJO event somewhere across the Indian Ocean.

Continued weakness in the MJO is favored at this time, given lingering uncertainty in
west Pacific monsoon trough influences that could be impacting the RMM-index’s
capability to properly represent the intraseasonal signal. Tropical and mid-latitude
influences are more likely to come from tropical cyclone activity and a slowly evolving
low-frequency state. If an active MJO were to emerge over the Indian Ocean,
favorable conditions for tropical cyclogenesis could be possible in both the east Pacific
and Atlantic basins.

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)

Robust cross-equatorial
flow returned to the
western Indian Ocean and
Arabian Sea, indicative of
an uptick in the monsoon.

Cyclonic anomalies east of
Hawaii during the past week
are due to TC activity.

The western Pacific monsoon
trough continued to be displaced
northward over the past week.



850-hPa Zonal Wind'Anomalies (m s-1)
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The red box highlights the persistent low-
frequency westerly wind anomalies
associated with the 2015-2016 El Nifo
background state. 16APRIOIE Y,
Fast-propagating intraseasonal events, long [
(short) dashed lines for the enhanced
(suppressed) phase, modulated the El Nifio
base state in March. 1IUN2OTE
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During April, the wind field became less 16.LUNZD16
coherent as El Nifio conditions weakened.
During May and June, westerly anomalies
were persistent over the Indian Ocean, with
higher frequency modes periodically
propagating across the Pacific.
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During August, westward moving features
were evident across the West Pacific and

Indian Ocean. 1SEP2O1E
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OLR Anomalies - Past 30/ days

OLR Anomalies
4 AUG 2018 te 13 AUG 2016

In early August, suppressed convection
existed south Asia and east of the Maritime
Continent through the east Pacific. Enhanced
convection was apparent over the eastern : : 2. :
Indian Ocean and stretching east from the : 120€ 180 T20W
South China Sea with the monsoon trough. 14 AUGC 2016 to 23 AUG 2016

During mid August, suppressed (enhanced)
convection persisted over parts of
south/southeast Asia (eastern Indian Ocean
and western Maritime Continent), while
enhanced convection, partially TC-driven,
shifted northward over the northwest Pacific.
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24 AUG 2016 to 2 SEP 2018
In late August and early September, the °

monsoon trough continued shifting north with
suppressed convection building in from the
Philippines through the central Pacific. A
return in monsoonal flow across the Arabian
Sea brought enhanced convection back to
much of India.
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Outgoing Longwave Radiation (OLR)
Anomalies (2.5°N - 17.5°N)
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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 through boreal Spring.

During early May, an eastward-propagating
convective envelope associated with the
MJO developed east of the Prime Meridian.
During the latter half of June, another
eastward propagating signal is evident.
During July, the signal continued moving
eastward, with interference from tropical
cyclone activity.

During August, persistent suppressed
convection over the Bay of Bengal and
Maritime Continent is evident. Westward
moving features (Rossby waves or TCs)
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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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The 2015-16 El Nifo background state is
highlighted by the red box, showing anomalous 14PR2016
divergence over the central and eastern Pacific. N
MJO activity was evident in March, alternatively IMAT2018
constructively and destructively interfering with
the ENSO background state. 1EMATZ018
The upper-level velocity potential pattern became b
less coherent as El Niflo waned during April. 6UNZ018

From May through early August, an eastward Hikete
propagating signal was evident, with multiple
periods of variability apparent.
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During August, the intraseasonal signal became less
coherent, with a weaker and more stationary
anomaly field in place. Recently, enhanced o : : |
convergence (divergence) developed over the : 208 B0 120W GOW
Indian Ocean and Maritime Continent (eastern
Pacific and Americas).




IR"Temperatures (K)'/ 200-hPa’ Velocity
Potential Anomalies
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The upper-level velocity potential field is relatively weak and incoherent, with a slight
tendency towards a phase-1 pattern. Enhanced (suppressed) convection is generally
favored across the east Pacific and Atlantic (Africa and the Indian Ocean).




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

The continued poleward shift
of the monsoon trough in the
west Pacific was apparent over
the last 10 days.
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Westerlies built across the
Maritime Continent over the
past week.

A reversal occurred across the
eastern Pacific with weak
easterly anomalies being
generally present during the
past 5 days.




200-hPa Zonal' Wind/Anomalies (m s-1)

Easterly anomalies persisted over the central

and eastern Pacific from June 2015 to May
2016 associated with El Nifio (red box).
Corresponding westerly anomalies persisted
over the Maritime Continent.

During May, westerly anomalies expanded
eastward to the Date Line. Faster modes
were evident in the upper-level wind field.

During July, some eastward propagation in
large scale anomalies are evident, although
the spatial consistency implies higher
frequency variability than expected with
MJO activity.

During August the pattern has became
relatively stationary, with westerlies
(easterlies) over eastern Pacific (Maritime
Continent), although signs of this pattern
reversing appeared over the past week.
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Weekly Heat Content Evolution
in the Equatorial Pacific

EQ. Upper—QOcean Healt Anoms. {(deg C
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Reinforcing downwelling events were L
observed during late 2015, resulting in —_
persistently above-normal heat content from

the DL to 80W over that period. JaNzo16 |
An eastward expansion of below average ———
heat content over the western Pacific is

evident since January, with widespread HARZDTE
negative anomalies building across the
Pacific.
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Strongest negative anomalies now persist MAr2016 [
over the east-central Pacific.
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Some positive oceanic heat anomalies remain :
just west of the Date Line and in the vicinity [l N«
of the Maritime Continent.
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MJO Index -- 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

[RMMI, RMM2] Phase Space for 27-Jul-2016 to 04-Sep-2016
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During the past several weeks, the RMM
Index indicated an enhanced signal over
the western Pacific, with little eastward
propagation. The MJO weakened over
the past week.
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This uncharacteristic, quasi-stationary
behavior may be tied to the influence of
the monsoon trough and embedded TC
activity, which may have now lifted far
enough north to limit influence on the
RMM framework.




MJO Index - Historical Daily Time Series
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Ensemble GFS (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJO Eorecast —

[RMMI1, RMM2] 15-day forecast for 05Sep2016 to 19Sep2016
4 : T

Western 6 L
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During the next two weeks, GFS ensemble
RMM Index forecasts suggest the emergence
of a MJO signal over Africa or the western
Indian Ocean.




Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—related anomalies using GEFS operational ferecast
Initial date: 04 Sep 2016
OLR

Initial Date
(04 Sep 2018)
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The GEFS RMM Index forecast based OLR
anomalies show weak enhanced convection
emerging across the Indian Ocean during week-2
with building convective suppression north of 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.)

Reconstrucked anomaoly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] (cint:4Wm™) Period:05—Mar—2016 to 04—Sep—-2016
The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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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.)

Reconstrucked anomaoly field assccioted with the MJO using RMM1 & RMMZ
OLR prediction of MJO—related anomalies using CA model OLR [7.5%3,7.5°N] (cint:4Wm™) Period:05—Mar—2016 to 04—Sep—2016
reconstraction by RMM1 & RMMZ (04 Sep 2016) The unfilled contours are CA forecast reconstructed anomaly for 15 days
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The Constructed Analog (CA) model predicts
negligible convective activity over the next two SEP2016
weeks.
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MJO Composites - Global Tropics




U.S. MJO Composites - Temperature

T composites (ASO) Significance (%) (ASO)

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 (ASO) Significance (%) (ASO)
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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



