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Overview

e The CPC velocity potential based and RMM-based MJO indices both depict an
amplifying MJO signal over the western Maritime Continent. Little eastward
propagation is currently evident.

e Constructive interference between a robust Rossby wave and Kelvin waves may be
contributing to the projections on the MJO indices.

e Dynamical model MJO index forecasts depict rapid shifts during Week-1 due to
interactions among the modes, however many solutions show a more robust MJO-
like evolution over the West Pacific by Week-2.

e Extratropical patterns, although not directly a response to MJO activity, are fairly
consistent with a canonical response to Indian Ocean or Maritime Continent
convection. Should an MJO event emerge from the current confluence of various
modes, it will likely play a role in the evolution of the downstream pattern.

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)

Westerly anomalies
weakened over the North
Indian Ocean, while
persisting across the
southern and far eastern
Indian Ocean.

Easterly anomalies moved westward over the ~ Westerly angmalies persisted over the
South China Sea. Weak easterlies persisted western Caribbean and equatorial
across the Pacific basin. Atlantic.



850-hPa Zonal Wind'Anomalies (m s-1)
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Low-frequency easterly anomalies (blue box) [Tk
have largely persisted over the west-central
Pacific throughout the last 180 days. HuLzo7
Equatorial zonal wind anomalies were of low [l
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- 1SER20
frequency envelope of easterly anomalies re-
established from 140E to just east of the Date [kelk
Line. During October, a robust MJO event
developed, with eastward propagation of
westerly anomalies.
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Recently, residual MJO activity may have
constructively interfered with the low-
frequency state.
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OLR Anomalies - Past 30 days

OLR Anomalies
28 OCT 2017 ta 6 NOV 2017

During late October and early November, the
MJO propagated across the Western
Hemisphere, although the convective
response was muted. Suppressed convection : ; P :
returned to the central Pacific. : o0 120w

7 NOV 2017 to 16 NOV 2017
During early to mid November, the MJO signal
broke down. Low frequency enhanced
(suppressed) convection over the Maritime
Continent (west-central Pacific), consistent
with the base state, became the dominant
features.

20E 1204

17 NOV 2017 Lo 26 NOV 2017

During mid to late November, enhanced
convection increased over the eastern Indian
Ocean and western Maritime Continent,
partly due to Rossby wave activity.
Suppressed convection persisted across much
of the tropical Pacific, with an atmospheric
river transporting moisture from the central
Pacific to the northwestern CONUS.




Outgoing Longwave Radiation (OLR)
Anomalies (7.5°S - 7.5°N)

Real—time MJC filtering superimposed upon 3drm R21 OLR Anomalies
MJC anomali ue contours, CINT=10. (5. for forecast)
ntou itive hed

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. The low-
frequency signal emerged more fully in
August.

The MJO became active in October, with a
stronger projection in the upper-levels than
in the equatorial OLR field. After
circumnavigating the globe, the signal
weakened in early November.
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More recently, Rossby wave activity is MY — Bureeu of Metecralogy  MIO Fost; ¥ m™ — ==
apparent over the Maritime Continent.




200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running hMean

TUNZOF]
During July, enhanced convection strengthened over N ‘ ?
the Maritime Continent as the low-frequency signal : :
constructively interfered with an easterly propagating L2017

signal. This eastward propagating signal appears more
or less intact with a period in line with canonical MJO
phase speeds.
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A signal on the MJO timescale is evident in this field
during late August and September.

Another MJO event developed near the Maritime
Continent during early October, with a large upper-
level footprint near 120E and robust eastward
propagation. The signal circumnavigated the global
tropics, reaching the Maritime Continent region about
30 days later, and is beginning to constructively
interfere with the low-frequency wet signal over the
region. The subseasonal signal, however, has ! : , ! ;
weakened substantially. More recently, Rossby wave J T T~
activity was apparent over the Maritime Continent,
with Kelvin Waves traversing the Pacific.




IR“ Temperatures (K)'/ 200-hPa’Velocity
Potential Anomalies
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A largely Wave-1 pattern in upper-level anomalous velocity potential is apparent, with
divergence (convergence) centered over the eastern Indian Ocean (western Atlantic).

The pattern over the Pacific is weaker, as Kelvin waves destructively interfere with the
base state.




200=hPa Vector WindlAnomalies' (m: s-1)
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200-hPa Zonal' Wind/Anomalies (m s-1)
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During early to mid-June, easterly anomalies
were most prominent across the global Lz
tropics, in part due to mid-latitude
influences. 1BIULZ017
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Starting in July, the anomaly patterns
propagated eastward associated with weak
MJO activity and atmospheric Kelvin waves.
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During September, fast-moving eastward
propagation of anomalies continued,
consistent with additional atmospheric Kelvin
Waves. Aslower signal was evident over the  [flie?
eastern Maritime Continent and west Pacific.
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Westerly (easterly) anomalies expanded
across much of the Pacific (Indian Ocean)
during late October, and have remained.
More recently, westerly anomalies have also |
increased over the Maritime Continent. e 10 @ 0 1BIW T4Th 1008 EOW
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Weekly Heat Content Evolution
in the Equatorial Pacific
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Negative upper-ocean heat content
anomalies remain entrenched in the eastern
Pacific, with some strengthening near 100W.
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MJO Index -- Information

The MJO index illustrated on the next several slides is the CPC
version of the Wheeler and Hendon index (2004, hereafter
WH2004).

The methodology is very similar to that described in WH2004 but
does not include the linear removal of ENSO variability associated
with a sea surface temperature index. The methodology is consistent
with that outlined by the U.S. CLIVAR MJO Working Group.

The index is based on a combined Empirical Orthogonal Function
(EOF) analysis using fields of near-equatorially-averaged 850-hPa and
200-hPa zonal wind and outgoing longwave radiation (OLR).



MJO Index - Recent Evolution

[RMMI, RMM2] Phase Space for 18-Oct-2017 to 26-Nov-2017
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The RMM-index depicts increased
amplitude over the far eastern Indian
Ocean/western Maritime Continent.
Little eastward propagation is evident
on the index at this time.

and Africa
WBU U
QLU LA

E
T
%
1]
z




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

[RMMI1, RMM2] 15-day forecast for 27Nov2017 to 1 1Dec2017
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The GEFS forecasts rapid eastward
propagation of an amplified MJO signal
across the Maritime Continent during Week-1
(propagation speed more consistent with
Kelvin wave activity). The eastward
propagation slows during Week-2, as the
signal emerges over the West Pacific.




Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—related anomalies using GEFS operational ferecast
Initial date: 26 MNev 2017
OLR
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Initial Date
(28 Nav 2017)

Daye 1-5 Ava
Forecast

Days B=10 Ave
Forecast

Days 11—15 Ave
Forecost

OLR anomalies based on the GEFS RMM-index
forecast reflect a transition from a eastern
Indian Ocean MJO event to a West Pacific

event by Week-2.

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] (cink:4Wm™) Period:27—May—2017 to Z6—Nov-Z017
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 (26 Nov 2017)

Initial Date
(26 Maov 2017)

Days 1-5 Ave

Forecast

Days B=10 Ave
Foracast

Days 11=15 Ave
Forecast
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The constructed analog depicts a more canonical
evolution of OLR response to an MJO event
propagating from the Maritime Continent to the
West Pacific.

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 anomaly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] (cint:4Wm™) Period:27—May—2017 to Z6—Nov-Z017
The unfilled contours are CA forecast reconstructed anomaly for 15 daoys
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MJO Composites - Global Tropics
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U.S. MJO Compeosites - lemperature

T composites (NDJ) Significance (%) (NDJ)
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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 (NDJ) Significance (%) (NDJ)
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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



