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Overview

By the end of December, the intraseasonal MJO completed a circumnavigation of the world in
approximately 40 days which is consistent with a canonical MJO.

* The MJO remains active, with the enhanced phase crossing the Indian Ocean.

* Following a stalling of the MJO, the GEFS and ECMWF ensembles depict a renewal of
eastern propagation with it shifting eastward to the Maritime Continent and West Pacific
during the latter half of January.

* This MJO evolution favors tropical cyclone development across the southern Indian Ocean
and surrounding northern Australia.

A discussion of potential impacts for the global tropics and those related to the U.S. are updated on Tuesday at:
http://www.cpc.ncep.noaa.gov/products/precip/CWIlink/ghazards/index.php



http://www.cpc.ncep.noaa.gov/products/precip/CWlink/ghazards/index.php

200-hPa Velocity Potential Anomalies

200-hPa Velocity Potential Anomaly: 5N-55
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Green shades: Anomalous divergence (favorable for precipitation)
Brown shades: Anomalous convergence (unfavorable for precipitation)
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* The MJO remained active since mid-November with the its enhanced convective phase over the

Indian Ocean.

* Destructive interference betweenthe MJO and the El Nifio base state occurred from late December
into the beginning of January.



200-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.

CDAS 200-hPa U An

1 . L e
g - == C?

1EJUL2023 4

1AUG2023 fos 2

1BALGZ0Z3

1SEP2023

163EPZ023 17

10CT2023 9

160CT2023 72,

THOY2023 4

eHov2023 2T

1DEC2023 42,

160EC2023 s :;;’”;;tﬁiéi.:‘f' 0 1 T 3 Yy S )
a 60E 120E 180 EOW i}
i -ealll] | | | | |
e 2 X . -3 -15 -10 -5 0 5 10 15 30
0 BOE 1 200 BOW 0
* Eastward propagation of upper-level westerly anomalies to the Maritime Continentis consistentwith

MJO activity.
* Persistenteasterly anomalies over the eastern Pacific are driven by the atmospheric response to El
Nifio conditions, but are not inconsistentwith the intraseasonal signal.

* Easterly anomalies weakened or reversed sign near the Date Line due to the MJO.



850-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* Eastward propagation of low-level westerly anomalies from the Western Hemisphere to the western Indian
Ocean s consistentwith MJO activity.

* Similar to changes with the upper-levelwind field, the MJO was able flip low-level westerlies to easterlies
near the Date Line.



Outgoing Longwave Radiation (OLR)Anomalies

Green shades: Anomalous convection (wetness)
Brown shades: Anomalous subsidence (dryness)
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* ElI Nifio and +IOD were the primary drivers of global tropical convective anomalies through late December,

with enhanced (suppressed) convection across the central and eastern Pacific (Maritime Continent and
eastern Indian Ocean).

* More recently, the MJO weakened the +IOD and caused an increase in convection across the eastern

Indian Ocean.



SSTs and Weekly Heat Content Evolution in the Equatorial Pacific

SST Anomaliss
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* Low-level westerly wind burst activity across the Pacific during November have resulted in rising SSTs across
the Central Pacific, with the NINO 3.4 region now indicating SST anomalies near +2.0°C.
* Negative upper-oceanic heat anomalies expanded eastward to the Date Line by early December, associated

with the upwelling phase of the oceanic Kelvin wave. SSTs across the West Pacific remain above -average,
however.



MJO Index: Recent Evolution

[RMMI, RMM2] Phase Space for 29-Nov-2023 to (7-Jan-2024
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For more information onthe RMM index and how to interpret its forecast please see:
https:/mww.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/CPC_MJQOinformation.pdf



https://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/CPC_MJOinformation.pdf

MJO Index: Forecast Evolution
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* Dynamical modelforecasts fromthe GEFS and ECMWF depictthe MJO resuming eastward
propagationto the Maritime Continent during mid to late January.

* Many ofthe GFS ensemble members have a high amplitude as it crossesphases 4 and 5.




MJO: GEFS Forecast Evolution

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.)
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MJO: Constructed Analog Forecast Evolution

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.)

OLR prediction of MJO—related anomalies using CA model
reconstraction by RMM1 & RMMZ2 (07 Jan 2024)
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MJO

. Tropical Composite Maps by RMM Phase

850-hPa Velocity Potential and
Wind Anomalies

Precipitation Anomalies
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MJO: CONUS Composite Maps by RMM Phase - Temperature

Left hand side plots show
temperature anomalies by MJO
phase for MJO events that have
occurred over the three month
period in the historical record. Blue
(red) shades show negative
(positive) anomalies respectively.

Right hand side plots show a
measure of significance for the left
hand side anomalies. Purple
shades indicate areas in which the
anomalies are significant at the
95% or better confidence level.

More information: http://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/mjo.shtml

T composites (DJF)

Significance (%) (DJF)

30 =2.7 «24 <21 =18 «13 <12 <09 <08 «03 OO 03 08 99 17 15 B 2V 24 2Y 0O

Q0 23 50 75 100 235 180 175 200 223 250 275 300 323 30 305 400 @3 450 478 %00


http://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/mjo.shtml

MJO: CONUS Composite Maps by RMM Phase - Precipitation

Left hand side plots show
precipitation anomalies by MJO
phase for MJO events that have
occurred over the three month
period in the historical record.
Brown (green) shades show
negative (positive) anomalies
respectively.

Right hand side plots show a
measure of significance for the left
hand side anomalies. Purple
shades indicate areas in which the
anomalies are significant at the
95% or better confidence level.

More information: http://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/mjo.shtml
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http://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/mjo.shtml

