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Overview

e The MJO is active, with robust amplitude and eastward propagation evident on both
the CPC velocity potential based and RMM-based MJO indices.

e The enhanced phase of the MJO is currently over the Americas. There is some
destructive interference between the MJO signal and the base state (potentially
emerging La Nifa conditions).

e Dynamical model RMM-index forecasts generally support continued eastward
propagation of the MJO over the next two weeks, although the amplitude may be
impacted by continued destructive interference with the base state.

e The MJO is expected to continue playing a major role in the global tropical
convective pattern over the next two weeks, and may affect the evolution of the
extratropical pattern. Impacts to the extra tropics are likely to be muted compared to
impacts from a week ago, as phase 8-1-2 MJO events display less robust connections
to North America.

Additional potential impacts across the global tropics and a discussion for the U.S. are available at:
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Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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Low-frequency easterly anomalies (blue box)
have largely persisted over the west-central
Pacific throughout the last 180 days.

Equatorial zonal wind anomalies were of low
amplitude in June. During July, a slight
eastward shift in the low-frequency pattern is
noted, related to short-lived MJO activity.

During August and September, the low-
frequency envelope of easterly anomalies
became re-established from 140E to just east
of the Date Line.

During October, a robust MJO event became
established, with eastward propagation of
westerly anomalies over the Maritime
Continent and Central Pacific. Interference
from Rossby Wave activity is also evident
near 160E. The MJO activity has destructively
interfered with the low-frequency state.




OLR'Anomalies’-"Past 30/days

OLR Anomalies
28 SEP 2017 to 7 OCT 2017
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During late September, suppressed
convection was observed over the central
Pacific, with enhanced convection over the
Caribbean/ Americas, and mixed signals over
the Indian Ocean.

By mid-October, a broader envelope of
enhanced convection associated with MJO
activity developed over much of the Maritime
Continent. Suppressed convection remained
entrenched over the central and eastern
Pacific.

By mid to late October, suppressed
convection developed over the Indian Ocean,
while signals in a dipole of convection over
the western Pacific strengthened. Some of
the signal is MJO related, while interference
from the low-frequency and Rossby wave
modes resulted in smaller spatial scale
anomalies.




Qutgoing llongwave Radiation (OLR)
Anomalies (7255S'=7.55N)

Real—time MJO filtering superimposed upon 3drm RZ21 OLR Anomalies
MJO anomalies blue contours, CINT=10. (5. for forecast)
Negative contours solid, pesitive dashed
14-May-2017 to 29-0ct-2017 + 14 days

During mid-July, there was a burst of
enhanced convection over the Maritime
Continent, due to interactions between a
short-lived intraseasonal signal and the
low-frequency state.

Multiple modes of variability including
tropical cyclones contributed to the
pattern of anomalous convection during
August and September. Weak MJO
activity was present during August and
early September.

During October, an MJO signal emerged
over the Maritime Continent and has
migrated toward the Date Line. The MJO
and the low-frequency state
destructively interfered over the central
Pacific, so little signal is noted in the OLR e WA U P
field. 7.55—7.5N Obs; W™ _go==r0 —50 —30 —10 10 30

. -2
MY — Bureau of Meteorology MJO Fest; ¥ m —10 -5 +5 +10




200=-hParVelocity Potential
Anomalies (555'= 55N)

200-hPa Velocity Potential Anomaly: S5N-5S
5—day Running Mean

TMAY2017 1

Kelvin wave activity was apparent from late April temar2o17]
through early June, as seen in the rapidly
propagating eastward signals. AN

16JUN2O17
During July, enhanced convection strengthened
over the Maritime Continent as the low-frequency 1402017
signal constructively interfered with an easterly
propagating signal. This eastward propagating
signal appears more or less intact with a period in
line with canonical MJO phase speeds.

16JUL2017
18UG2017

188062017
A signal on the MJO timescale is evident in this
field during late August and September.

1SEP2017 M

165EP2017
More recently, another MJO event developed over

the Maritime Continent, with a large upper-level 106120171
footprint near 120E and robust eastward
propagation. The leading edge of the enhanced
phase is moving across the Pacific, which is
generating destructive interference with the base
state.

160CT2017




IRSIlemperatunes (K)/2200-hParVelocity
Potential’Anomalies

29 OCT 2017
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A wave-1, upper-level velocity potential pattern reflects canonical MJO activity, with
the enhanced (suppressed) phase over the East Pacific (Indian Ocean/Maritime
Continent).




200=nPatvectorrWindrAnomalies (mys=1})

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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200-hParZonaltWindfAnomalies (m:s=1)

CDAS 200-h
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BMAY2017

During early to mid-June, easterly anomalies
were most prominent across the global
tropics, in part due to mid-latitude
influences. BANZ0T7 1

Starting in July, the anomaly patterns
propagated eastward associated with weak
MJO activity and atmospheric Kelvin waves.

During September, fast-moving eastward
propagation of anomalies continued,
consistent with additional atmospheric Kelvin
Waves. A slower signal was evident over the
eastern Maritime Continent and west Pacific
before decaying near 160 W.

Westerly (easterly) anomalies expanded

across much of the Pacific (Indian Ocean)
during early October, with an eastward . e =~
propagation of those two components BOE 140N 120 100w
through later October.




Weekly Heat Gontent Evoelution
in the EquaternalPacific

Negative upper-ocean heat content
anomalies have slowly increased across the
equatorial Pacific east of the Date Line.
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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.



MJ@Index = Recent Evoelution

[RMMI1, RMM2] Phase Space for 20-Sep-2017 to 29-Oct-2017
Y- [ ' 7]

Western
Pacific

Robust MJO activity is evident on the
RMM-based index, with the enhanced
phase moving from the Western Pacific
to the Central/Eastern Pacific during

the past few days.




MJO Index:= Historical Daily laime Series

Amplitude of MJO (square root of RMM12 + RMM2?




GES Ensemble (GEES)
MJ @ Eorecast

The bias-corrected GEFS forecast
depicts continued MJO activity through
much of the period, with the enhanced
phase moving across the Pacific,
Americas, and Africa during the bulk of
the next 2 weeks.

Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean

[RMM1, RMM2] 15-day forecast for 300¢t2017 to 13Nov2017
4 1 ' 7

|
Western

Pacific




Ensemble GESH(GEES)
MJ @ Eorecast

Prediction of MJO-reloted anomalies using GEFS operational forecost
Initial date: 29 Oct 2017
OLR
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RON 1
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Initial Date
(29 Oct 2017)

Days 1-5 Ave
Forecast

Days 6—10 Ave
Forecast

Daoys 11-=15 Ave
Forecost

OLR anomalies based on the GEFS RMM-index
forecast depict a fairly robust and fast
moving signal.

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 anomoly field ossocioted with the MJO using RMM1 & RMM2
OLR [7.5°5,7.5°N] (cint:4Wm™) Period:29—Apr—2017 to 28-0ct-2017
The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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Constructed/Analog (CA)
MJI O Eorecast

OLR prediction of MJO-related anomalies using CA model
reconstraction by RMM1 & RMM2 (29 Oct 2017)

Initial Date
(29 Oct 2017)

Days 1-5 Ave
Forecast

Days 6-10 Ave
Forecast

Days 11=15 Ave
Forecast
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OLR anomalies based on the constructed analog
RMM-index forecast also reflect the eastward
propagation of the MJO, with a slower decay and
propagation than depicted by the GEFS.

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 anomoly field ossocioted with the MJO using RMM1 & RMM2
OLR [7.5°5,7.5°N] (cint:4Wm™) Period:29—-Apr—2017 to 28-0ct-2017
The unfilled contours are CA forecast reconstructed anomaly for 15 days
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MJ©O Composites= Globaliropics
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ULS: MJOrComposites -Slemperature

T composites (OND) Significance (%) (OND)
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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



ULST MJO Composites - Precipitation

P composites (OND) Significance (%) (OND)
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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



