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Overview

e The CPC velocity potential-based MJO index indicates a more coherent MJO
recently, but the RMM index continues to depict a MJO signal of low amplitude
since the end of November.

e Background La Nifa conditions continue to influence the pattern of anomalous
tropical convection.

e Dynamical model forecasts of the RMM index generally maintain a weak MJO
signal during the next two weeks. Therefore, its contribution if any to the
extratropical circulation is unclear.

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 cyclonic flow
near Hawaii has promoted a
surge of tropical Pacific air
into the western U.S.
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Anomalous westerlies
(easterlies) persisted over
the eastern Indian Ocean
and Maritime continent
(equatorial central Pacific
Ocean), consistent with
the low-frequency state.




850-hPa Zonal Wind/Anomalies (m s-1)
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In July and early August, high frequency,
eastward-propagating modes were observed
crossing the Pacific. 14052018
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During September and October, persistent 1SEPZOTE
westerly (easterly) anomalies were evident
over the eastern Indian Ocean and western
Maritime Continent (central Pacific). These
anomalies are low frequency in nature, and
reflect the La Nifia base state as well as a 160CT2018 4
negative phase of the Indian Ocean Dipole.
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During the past month, westerly anomalies
continued to persist across the Indian Ocean
(red box).

10EC20

BOEC2016
N
BOE BaE 100E  130E 140 - W 14N 170w 100w Eow




OLR Anomalies - Past 30'days

OLR Anomalies
22 NOY 20168 ta 1 DEC 2016

The low-frequency signal continued to
influence the pattern of anomalous convection
during late November, with subseasonally-
linked drying observed in the western Indian ; : P ;
Ocean yielding a tripole of anomalous 0 T 140 20w
convective activity for the Indo-Pacific region. 2 DEC 2018 to 11 DEC 2018

During early December, the aforementioned
tripole persisted across the Indo-Pacific region.
Elsewhere in the Pacific, anomalous convection
shifted east to Hawaii.
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12 DEC 2016 o 21 DEC 2016

During mid-December, the low-frequency state
continued to influence anomalous convection
across the Indo-Pacific region, while convection
increased along the SPCZ. Negative OLR
anomalies extended from Hawaii to the West
Coast of the United States.




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

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

A low frequency state favoring enhanced
convection shifted slowly east from the
eastern Indian Ocean to the Maritime
Continent has been evident since July (green
box). Low-frequency suppressed convection,
tied to building La Nifia conditions, has been
apparent near the Date Line since August
(black box).

A fast eastward propagating convective
envelope was evident during early
September.

From late November into early December, an
eastward propagating mode (likely a Kelvin
wave) was apparent across the Indian Ocean
and West-Central Pacific.
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running hMean

Through early August, an eastward propagating
signal was evident, with multiple periods of
variability apparent.

During August, the intraseasonal signal became less
coherent, with a weaker and somewhat more
stationary anomaly field in place. By late August
and early September, there was renewed
propagation of the intraseasonal signal.

From mid-September to late October, the low
frequency signal dominated the pattern. During
November, eastward propagation was observed
consistent with MJO activity on the fast end of the
intraseasonal spectrum.

During December, a more stationary pattern is
evident with positive (negative) anomalies : : : ,
observed across the Indian Ocean (Maritime I o i oW
Continent and West Pacific).




IR Temperatures (K) / 200-hPa Velocity
Potential Anomalies

25 DEC 2016
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The pattern of upper-level velocity potential anomalies has become more Wave-1 spatially
with upper-level convergence strengthening over the Indian Ocean and upper-level
divergence over the Western Hemisphere.




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

o CDAS 200 mb Vector Wind Anomalies —— 15DEC2016— 19DEC2016
Note that shading denotes the oy EASSELES (e B (T
zonal wind anomaly 3o
Blue shades: Easterly anomalies 20N 1
. TGN 1
Red shades: Westerly anomalies
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200-hPa Zonal' WindlAnomalies (m s-1)
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During July, some eastward propagation was [[XIERT
evident, although the spatial consistency
implies higher frequency variability than
expected with the MJO.
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During September, eastward propagation of
westerly anomalies was broadly consistent
with organized MJO activity.
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During November, anomalous westerlies p—
persisted near the Date Line, though
intraseasonal variability associated with the  EiuEan
MJO is evident.
THOV2016
Since late November, easterly anomalies have
re-emerged across the Indian Ocean consistent
with the passage of subseasonal activity and
the re-alignment of the low frequency base
state (red box). BDEC2016 ]

GHOVZOTE

1DEC2016

140 it V100w BOW




Weekly Heat Content Evolution
in the Equatorial Pacific

EQ. Upper—Qcean Heat Anoms.
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Downwelling events were observed through  [Tt*HE
early February, resulting in persistently
above-normal heat content from the Date
Line to 80W over that period.
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An eastward expansion of below average _
heat content over the western Pacific is awzots]
evident through April, with widespread
negative anomalies building across the
Pacific over the course of the spring and
summer months.
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The strongest negative anomalies now persist |[fErn
in the East Pacific as the oceanic heat
content anomalies have become slightly
positive at the Date Line.




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

[RMM1, RMM2] Phase Space for 16-Nov-2016 to 25-Dec-2016
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The MJO index remained low in amplitude
since the end of November.




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

[RMM1, RMM2] 15-day forecast for 26Dec2016 to 09Jan2017
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The GFS ensemble forecast depicts a
continued incoherent MJO signal during
the next two weeks.
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Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—related anomalies using GEFS operational ferecast
Initial date: 25 Dec 2016
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Initial Date
(25 Dee 2018)

Daye 1-5 Ava
Forecast

Days B=10 Ave
Forecast

Days 11—15 Ava
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The prediction for OLR anomalies over the next two
weeks based on the GEFS RMM forecast indicates
enhanced convection developing over the Indian
Ocean by 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.)

Reconstrucked anomaoly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] (cint:4Wm™) Period:25—Jun—2016 ke 25-Dac-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 anomaly field assccioted with the MJO using RMM1 & RMMZ
OLR prediction of MJO—related enomalies using CA model OLR [7.5%3,7.5°N] (cint:4Wm™) Period:25—Jun—2016 to 25-Dac-2016
reconstraction by RMM1 & RMMZ (25 Dec 2016) The unfilled contours are CA forecast reconstructed anomaly for 15 days
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The prediction for OLR anomalies based on the
constructed analog RMM forecast indicates eastward
propagation of suppressed convection from the
Indian Ocean to the Maritime Continent. O e S 90 120E 1S 150 1sow 1Zow  oow  60W
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MJO Composites - Global Tropics
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U.S. MJO Composites - lemperature

T composites (DJF) Significance (%) (DJF)

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 (DJF) Significance (%) (DJF)
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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



