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Overview

e Both the RMM and CPC velocity potential-based MJO indices depicted an MJO
signal during the past week over the eastern Indian Ocean and Maritime
Continent region.

e Most dynamical models predict a weak, incoherent signal during Week-1, and the
possible re-emergence of a more substantial intraseasonal signal over the Indian
Ocean during Week-2.

e Other modes of tropical variability (especially kelvin waves) are also likely to
influence the pattern over the global tropics.

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)

Over the past week, westerly
wind anomalies expanded over
western and central portions o
the North Indian Ocean.
Easterly anomalies persisted
over the western Pacific and
Maritime Continent area.

Westerly anomalies diminished in spatial extent over the
East Pacific.



850-hPa Zonal Wind'Anomalies (m s-1)

1EDEC2016
Persistent westerly (easterly) anomalies,
shown by the red (blue) box at right, were 1JAN2017
associated with the negative phase of the
Indian Ocean Dipole (IOD), and later, La Niha. [EESCatss

During late January, Rossby wave activity 1FEB20T71
was evident, with destructive interference . =
on the base state evident through 100E. T
During February, MJO activity also
destructively interfered with the base state.
During mid-March and early April, the low
frequency state seemed to reemerge, with
some intraseasonal variability evident in late
March.

ThAYZ2017
Recently, westerly anomalies continued over
the Indian Ocean/Maritime Continent region,
while easterlies persisted across the western
and central Pacific. This suggests the net 1UN20
convergence of low-level atmospheric mass
in the vicinity of the Maritime Continent.
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OLR Anomalies - Past 30 days

OLR Anomalies
8 MAY 2017 te 156 MAY 2017

During early May, suppressed convection
persisted over much of the Indian Ocean.
Over the Pacific north (south) of the equator
suppressed (enhanced) convection developed
in long, west-east oriented patterns.

In mid-May, enhanced convection developed
over the Americas and Atlantic Ocean, as well
as over the Maritime Continent. Suppressed
convection generally persisted over the
Pacific along and north of the equator.

In late May, enhanced convection was noted
across the eastern Indian Ocean and Maritime
Continent region. Suppressed convection was
noted over much of the remainder of the
global tropics.




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

A low frequency state favoring enhanced
convection over the eastern 10 and the
Maritime Continent has been evident from
July through early April (green box), with
suppressed convection near the Date Line
(right black box). The remainder of the IO
generally had suppressed convection during
this period (left black boxes), with the
exception of an MJO-related wet period from
mid-Feb to early March.

From mid-April to early June, convective
anomalies were generally weak; in mid-May,
enhanced convection was noted over the
Indian Ocean with some eastward
propagation.
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running hMean

The pattern, during December and January, was
more related to seasonal variability.

A signal emerged over the Maritime Continent and 16JANZ017
continued propagating through early March,
creating alternating periods of constructive and
destructive interference with the base state.
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During March, a low frequency signal favoring Rl Sy

enhanced (suppressed) convection over the

Maritime Continent (Indian Ocean) once again
became the primary component of the anomaly TPTER B
field. Kelvin wave activity has been apparent from
April through the present. During mid-late May, a
disruption of the low-frequency state is evident, werzorr ]
with eastward propagating variability consistent
with atmospheric Kelvin wave activity. 16MAT2017
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IR“ Temperatures (K)'/ 200-hPa’Velocity
Potential Anomalies
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The spatial distribution of the upper-level VP anomaly field has shifted toward a wave-1 pattern, which is
considerably more coherent than it was last week.




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

The top panel shows a largely
incoherent structure over the
global tropics.

The bottom panel shows
easterly anomalies over the
low latitudes of Africa and the
Indian Ocean, and enhanced
westerlies primarily over the
east-central Pacific. Mid-
latitude influences in the
tropics are apparent near the
date line.




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

160ECZ018
Near the end of 2016 a period of westerlies
disrupted the low frequency state between 1JAN20
80-130E and continued propagating eastward
through the Western Hemisphere. 164802017
Easterly anomalies returned to the East 1FEBEONT 20
Pacific during late April. Over the past two o e
weeks, easterly (westerly) anomalies T 5
returned to the Indian Ocean and western 1MARZD 2
Maritime Continent, as well as the central '_g
Pacific (western and eastern thirds of the BMARI0TT 1= -5
Pacific). " e
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Weekly Heat Content Evolution
in the Equatorial Pacific

An eastward expansion of below average esote
heat content over the western Pacific is

evident through June 2016, with negative L1 -
upper-ocean heat content anomalies actzots]
persisting through the end of 2016.
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During the current year, positive anomalies
have developed and generally persist over
the entire basin.
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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 26-Apr-2017 to 04-Jun-2017
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During the past week, the RMM index suggested a
brief burst of intra-seasonal activity propagated
eastward across the eastern Indian Ocean and
Maritime Continent region, then weakened

rapidly.




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

[RMMI, RMM2] 15-day forecast for 05Jun2017 to 19Jun2017
‘i K | L ! #
I Western 6
Pacific s NCEP GEFS

The GEFS forecast predicts a weak sub-seasonal
signal for the Week-1 period, followed by the
possible emergence of a more substantial signal
over the western Indian Ocean during Week-2.
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Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—related anomalies using GEFS operational ferecaost
Initial date: 04 Jun 2017
CLR

Initial Date
(04 Jun 2017)

Daye 1-5 Ava
Foracast

Days B=10 Ave
Forecast

Days 11—15 Ava
Forecost

The GEFS RMM-based OLR anomaly forecasts the
decay of enhanced convection currently over the
Indian Ocean/Maritime Continent region; with the
re-emergence of a sub-seasonal signal across the
Indian Ocean later in 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 anomaly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5%N] (cint:4Wm™) Period:03—Dec—2016 to 04—Jun-2017
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 (04 Jun 2017)

Initial Date
(04 Jun 2017)
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The statistical RMM-based OLR anomaly prediction
indicates eastward propagation of enhanced
convection across the Indian Ocean, Maritime
Continent and much of the Pacific; followed by the
development of suppressed convection over the
Indian Ocean. This solution is directly opposite to

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:03—-Dec—2016 to 04—Jun-2017
The unfilled contours are CA forecast reconstructed anomaly for 15 daoys
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MJO Composites - Global Tropics




U.S. MJO Compeosites - lemperature

T composites (MJJ) Significance (%) (MJJ)

“12 09 <08 <03 00 03 08 09 13 'S 8 2% 24 27 0 00 23 59 75 100 Y23 A0 175 200 223 %0 179 20 N3 0 38 400 423 430 478 00

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 (MJJ) Significance (%) (MJJ)
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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



