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Overview

MJO indices indicate a continued moderate strength signal with some
eastward propagation across the Indian Ocean during the past week.

During Week-1, the MJO is expected to destructively interfere with ENSO,
but weaken by Week-2.

Dynamical and statistical models indicate a weakening MJO signal during
Week-2. The ongoing El Nifo is likely to return as the major contributor to
anomalous convection during the next two weeks.

Additional potential impacts across the global tropics and a discussion for the U.S. are available at:
http://www.cpc.ncep.noaa.gov/products/precip/CWlink/ghazards/index.php
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Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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890-hParZonal'WindiAnomalies (m:s-=1)

CDAS 850—hPao U Anoms. (SN—=53

i —
BMAY2015 IJ’ -

The red box highlights the persistent low-
frequency westerly wind anomalies
associated with ENSO. Some transient
variability is observed as well. wuLzorsd

BJUN2015

A robust MJO event was observed in late
June through mid-July, constructively
interfering with the background state.

The background ENSO remains the primary
signal, but tropical cyclone activity across

much of the Pacific continues to influence

the pattern.

An eastward shift in the pattern was
observed in late October, related to activity |akals
in the MJO time band.
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OLR'Anomalies’-"Past 30/days

OLR Anomalies
8 OCT 2015 to 17 OCT 2015

Enhanced convection continued across parts
of the central and eastern Pacific, while
suppressed convection remained centered
on the Maritime Continent during early
October.

Enhanced convection waned slightly over

the Central Pacific, while suppressed L o ’._., ':J?‘.s
convection expanded slightly over the West cEle . e _ ;Acti-»,g{;rg\

Pacific. Enhanced convection also
intensified over the Indian Ocean during
mid-October.

During late October and early November,
suppressed convection expanded eastward
to near Hawaii, expanded over the Indian
Ocean, and weakened near the Maritime
Continent. Enhanced (suppressed)
convection also waned over the East Pacific
(South America).




Qutgoing llongwave Radiation (OLR)
Anomalies (55N=555)

Since April, the ongoing El Nifio is observed
(red box) as a tendency toward a dipole of
anomalous convection extending from the
Maritime Continent (suppressed) to the East
Pacific (enhanced).

During June and early July, the MJO
become active, interfering with the ENSO
signal at times.

Since July, the MJO has remained weak,
with strong El Nifio conditions and tropical
cyclone activity dominating the pattern.

A couplet of enhanced/suppressed
convection intensified over the western
Indian Ocean/Maritime Continent early in
October, but seems to be weakening as
some of the signal moves eastward. Data updated through 04 NOV 2015




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

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

1BMAY2015

The MJO strengthened in March as seen in the 1UN2015
upper-level velocity potential anomalies.

16JUN2015
The ongoing ENSO state is highlighted by the red LU0
box, showing anomalous divergence over the
central and eastern Pacific. This pattern has 1eluL0a Y
only been temporarily interrupted by strong

Kelvin wave/MJO activity at times. 1AGZ01S

188UG2015
During June and early July, a high-amplitude
MJO event was observed, constructively 1SEP201S 1
interfering with the El Nifio signal in early July. —

185EP2015]
From July through early October, a generally 10CT2015
stationary pattern, reflective of El Nifio

conditions, was observed. 160CT2015

INQY2315
During late October, there was an eastward shift

in the pattern, and recently, the pattern is much
noisier.
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IRSIlemperatunes (K)/2200-hParVelocity
Potential’Anomalies

.
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The upper-level velocity potential anomaly pattern resembles a wave-2 pattern, with
weaker anomalies than in prior weeks. The pattern is noisier than in prior weeks, but
still resembles an ongoing El Nino.




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)

200—hPao U

BMAY2015 F

Easterly anomalies have persisted over the  [Ralialids

central and eastern Pacific associated with EI
Nifio since mid-April (red box).

BJUN2015

During June, these easterly anomalies were
interrupted by robust atmospheric Kelvin
wave/MJO activity.

During August, some westward propagation [

of westerly anomalies from the Maritime

Continent to the Indian Ocean was evident. ||l

6SEP2015
From July to early October, generally b
stationary pattern was observed, consistent [REielEE
with an ongoing El Nino.
160CT2015 4
Recently, an eastward shift in the pattern is 5 S
evident, with westerly anomalies Hovzes b
strengthening near 160E.
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Weekly Heat:GContent Evolution

in the Equatorial Pacific

Oceanic Kelvin waves have alternating warm and

cold phases. The warm phase is indicated by EQ. Upper—0Ocean Heat Anoms. {deg C)
dashed lines. Downwelling and warming occur in
the leading portion of a Kelvin wave, and DEC2014]
upwelling and cooling occur in the trailing portion.
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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).

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.

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.

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.

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).



MJ@Index = Recent Evoelution

[RMMl RMMZ] Pha;e Space for 30§¢_&2015 to 08 Nov-201 ¥
Wegtem 1 -
Pacific

The MJO index indicated a
slight weakening of the
signal but continued
eastward propagation
during the past week.




MJO Index:= Historical Daily laime Series

Amplitude of MJO (square root of RMM12 + RMM2?




Ensemble GFS (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJ @ Eorecast —

[RMMI, RMM2] 15-day forecast for 09Nov2015 to 23Nov2015
4K 7

Western
Pacific

The GFS ensemble MJO index forecast
depicts a weakening of the signal during
the next week, with a signal not related
to MJO.




Ensemble GESH(GEES)
MJ @ Eorecast

Prediction of MJO~-related anomalies using GEFS operational forecost
Initial date: 08 Nov 2015

0N 4

Initial Date
(08 Nov 2015)

Daoys 6-10 Ave
Forecost

Doys 11-15 Awt
Forecost
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The GEFS MJO index-based OLR forecast depicts
enhanced convection over the Indian Ocean, with
the area of suppressed convection diminishing
across the central Pacific Ocean.

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°S,7.5°N] (cint:4Wm™) Period:09—Moy—2015 to 08-Nov-2015
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 (08 Nov 2015)

Initial Date
(08 Nov 2015)

Days 1-5 Ave
Forecast

Days 6-10 Ave
Forecast

Days 11=15 Ave
Forecost
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The constructed analog model depicts enhanced
(suppressed) convection shifting eastward to the
Maritime Continent (Americas/Africa).

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°S,7.5°N] (cint:4Wm™) Period:09—Moy—2015 to 08-Nov-2015
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)

18 =13 <17 <09 -08 <03 OO0 03 08 09 12 15 W8 2 24 27 L0 00 23 50 75 100 123 A0 175 200 223 250 275 200 523 30 IS 400 423 450 473 %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



ULST MJO Composites - Precipitation

P composites (OND) Significance (%) (OND)
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http://www.cpc.ncep.noaa.gov/products/precip/CWLlink/MJO/mjo.shtml



