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Overview

* The MJO continues to play a substantive role in the evolution of the global tropical wind fields
and convective pattern. The enhanced convective phase is currently crossing the Pacific.

* Destructive interference from both the low frequency base state trending towards La Nifia and
Rossby wave activity over the Maritime Continent have slowed the eastward propagation of the
enhanced convective signal.

* Suppressed convection remains entrenched along the Equator near the Date Line, though
enhanced convection recently overspread the Coral Sea and SPCZ region.

* Dynamical models depict a rapid progression and re-amplification of the MJO signal over the
east-central Pacific, potentially due to constructive interference between the MJO and East
Pacific Rossby wave activity.

* Beyond Week-2, dynamical models show continued eastward progation, but uncertainty
increases whether the MJO signal will remain coherent as other modes (10D, ENSO base state)
become increasingly prominent.

* An MJO signal crossing the Pacific tends to be associated with a pattern change favoring
increased troughing over the eastern US. This pattern shift has recently become quite prominent
in dynamical model forecasts for early January.

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-5S
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Green shades: Anomalous divergence (favorable for precipitation)
Brown shades: Anomalous convergence (unfavorable for precipitation)
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* The upper-level VP anomaly pattern continues to exhibit a Wave-1 pattern and eastward propagation,

consistentwith an active MJO evolution.

* The enhanced divergent signal is currently crossing the Pacific, disrupting the low frequency enhanced

convergence centered near 60W.

* Other modes, including Rossbywave activity over the Maritime Continent and far eastern Pacific are also

influencing the pattern.



200-hPaWind Anomalies

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

CDAS 200 hPo U Anoms (5N- 58)

CDAS 200 mb Vector Wind Anomalies —— 12DE02024— 130502024

------

—_—_ NN
oo oowm

o

165EP2024 {;

N

CDAS 200 mb Vector Wind Anomalies —— 17DEC2024—21DEC2024
3 i ‘l-" L :
B *ﬁ
kR e

EER R
(LY LTS

| B
o N

11
—_
oo

EENT T 7 117 .
o

| )
NN
o o

* Eastward propagation of coherentenvelopes of easterly and westerly zonal wind anomalies was evident
during November and early December.

* Persistentwesterlies aloft over the Pacific appear to be due to an atmospheric responseto developing La
Nifla conditions; however, the MJO crossing the Pacific is also playing a role.

* Easterly anomalies weakened over the Indian Ocean basin.



850-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* Low-level westerlies have persisted across much of the Indian Ocean, partly due to 10D activity.

* Enhanced trades persistacross the central and eastern Pacific, though there is some evidence of eastward
propagating westerly anomalies across the far western and southwestern Pacific.

* Equatorial Rossbywave activity is apparent over the Maritime Continent.



Outgoing Longwave Radiation (OLR)Anomalies

Green shades: Anomalous convection (wetness)
Brown shades: Anomalous subsidence (dryness)
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* While the MJO has been apparentin the VP and wind fields, the low frequency state has had a stronger
influence near the equator in terms of convective response.

* Eastward propagation of enhanced convectionacross the Pacific has been primarily achieved through
Kelvin waves.

* WestPacific convectionhas increased, primarily across the Coral Sea and SPCZ regions.




SSTs and Weekly Heat Content Evolution in the Equatorial Pacific

SST Anomalies EQ. Upper—Ocean Heat Anoms. (deg C)
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* Recenttrade wind surges has resulted in upwelling across much of the central and eastern Pacific,
resulting in decreasing SSTs in all of the Nifio basins and increased cooler waters in the upper
ocean column.

* The Nifio 3.4 SST has droppedbelow-0.5 and is approaching -1.0C below average, indicating a
potentially developing La Nifia event.



MJO Index: Recent Evolution

[RMMI1, RMM2] Phase Space for 13-Nov-2024 to 22-Dec-2024
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For more information on the RMM index and how to interpret its forecast please see:
https:/Mmww.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/CPC_MJQinformation.pdf



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

MJO Index: Forecast Evolution
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* Boththe GEFS and ECMWF depicta fairly rapid transition towards the central Pacific during Week-1, as
Rossbywave activity shifts from the Maritime Continent to the Indian Ocean, reducing constructive
interference.

* Beyond Week-2, dynamical models show continued MJO propagation, but with increased uncertainty
whether the signal will remain coherent.



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.)
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* The constructed analog forecast depicts canonical
MJO propagation across the Pacific towards the
Western Hemisphere, a much more amplified signal
than depicted in the dynamical models.
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MJO

. Tropical Composite Maps by RMM Phase

850-hPaVelocity 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.
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More information: http:/Mmwww.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/mjo.shtml



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:/Mmwww.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

