Madden-Julian Oscillation:
Recent Evolution, Current Status and
Predictions
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Overview

* The MJO has continued to be largely disorganized since mid-June, with other modes of
variability contributing to the convective anomalies throughout the global tropics.

* Dynamical models remain consistent on the MJO potentially reemerging over the Indian
Ocean and propagating eastward into West Pacific during the next few weeks. Any
renewed MJO activity is expected to constructively interfere with the developing El Nino
base state.

* The large scale environment is expected to become increasingly favorable for tropical
cyclone (TC) formation in the western Pacific, with decreasing chances across the
eastern Pacific during the period

* Increased chances for TC formation are also anticipated over the Main Development
Region of the Atlantic possibly tied to forecast Kelvin and/or Rossby wave activity.

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

Green shades: Anomalous divergence (favorable for precipitation)
Brown shades: Anomalous convergence (unfavorable for precipitation)
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* Since mid-June, the upper-level velocity potential pattern continues to be incoherent, with enhanced
convection remaining entrenched across the western Pacific tied to the low frequency footprint.

* Kelvin and Rossby wave activity appear to be contributing to an uptick in anomalous divergence aloft over
the Americas and the Atlantic more recently.



200-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* Anomalous upper-level westerlies emerged over equatorial Africa and the Indian Ocean.

* Zonal wind anomalies are fairly muted throughout the equatorial Pacific, with the exception of enhanced
easterlies in the east tied to an amplified anomalous anticyclonic circulation over South America.

* An enhanced subtropical jet remains evident across the Pacific and western North America, where strong
ridging has shifted westward across the southern tier of the CONUS.



850-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* Anomalous westerlies emerged over the Indian Ocean mainly north of the equator.

* Enhanced trades persisted over the central equatorial Pacific suggesting a continued interruption in the
atmospheric response to El Nifio.

* Anomalous westerlies continued over eastern Pacific north of the equator to provide a favorable environment
for tropical cyclone formation.



Outgoing Longwave Radiation (OLR) Anomalies

Green shades: Anomalous convection (wetness)
Brown shades: Anomalous subsidence (dryness)

OLR Anomalies

OLR wlith CFSI forecelists 1 SI}I - 15N 19 JUN 2023 to 19 JUN 2023

s I

15 Apr

Kelvin
ER |
MJO

29 Apr

Low

K|
“|Contours at |
21w m-2

13 May
27 May 40
30
10 Jun o
",
—10
24 Jun 20
505 BIE 120E 180 120W B e
8 Jul 30 JUN 2023 to 9 JUL 2023
22 Jul o qﬁﬂ- e & Rin
100 - g " b 'L,‘ .-%\,_
£ . =
5 Aug 1) Yy e 7
305 ’ {:%} N Q"_ﬂ. =
0 60E 120E 180 120W 60W O 405 %~ ks ;J/
m [ e I I I ] I — | G 60E 120F 180 120W B0 0
-72 -56 -40 -24 -8 B 24 40 56 72
\ W m-2

* Enhanced convection continues along the Date Line, while suppressed convection is persisted over the
Maritime Continent and West Pacific associated with a hiatus in tropical cyclone activity.

* OLR forecasts favor a robust uptick in convection between 90E and 150E with MJO activity coming
through the filtering later in July.



SSTs and Weekly Heat Content Evolution in the Equatorial Pacific

SST Anomaliss

EQ. Upper—Ocean Heat Anoms. {deg C}

¥ DEC RE WM AR N

&

AN

#Hﬂﬁl‘hﬂlﬂﬁ

au

AL

ﬁ'ﬂﬂ&l‘hﬂlﬂiﬂ'

N

AL

JUL202E + T T T T T T T T : : : : ; :
130E 140E 150E 160E 170E 180 170 160W 130% 140W 130%W 1200 110 100%W Q0% BO0W
[ I |

-25 -2 —1.5% -1 —-05 u} a5 1 1.5 = 2.5

=¥

T MW ODEC N RE MM R

AN

AL

Pantad <centered on 02 JUL 2023

* El Nifio conditions are now present across the equatorial Pacific.

* Above-normal oceanic subsurface temperatures are present across the entire equatorial Pacific, with the
largest positive anomalies (>2 degrees C) between 110W and 100W.

* Much of the recent subsurface warming was likely reinforced by an oceanic downwelling Kelvin Wave
triggered by a westerly wind burst event in mid-May.



MJO Index: Recent Evolution

* The RMM index shows the MJO signal J.RMM |, RMM2] Phase Space for 31-May-2023 to 09-Jul-2023
remaining weak and quasi-stationary during ' 7 \;\]Z:llhltn 6

the past few weeks.
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For more information on the RMM index and how to interpret its forecast please see:
https://www.cpc.ncep.noaa.qov/products/precip/CWIink/MJO/CPC MJOinformation.pdf



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

MJO Index: Forecast Evolution
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* Dynamical models continue to suggest possible renewed MJO activity propagating out of the Indian
Ocean and into the Maritime Continent and West Pacific during the next several weeks,

* Inrecent extended runs, several GEFS ensemble solutions show the potential for a robust West
Pacific MJO event later in July, however there is some question as to the degree of the developing El
Nino footprint projecting onto the RMM index.



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.)

Prediction of MJO-related anomalies using GEFS operational forecost
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* The GEFS RMM-based OLR forecast
shows enhanced convection shifting
eastward across the Maritime Continent
and West Pacific, with suppressed

convection emerging over the East Pacific

during the next two weeks.
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Reconstructed anomaly field associated with the MJO using RMM1 & RMMZ
OLR [7.5°5,7.5°N] (eint:dWm™) Period:03—Jul-2022 to 02-Jan—2023
The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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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 maodel
reconstraction by RMM1 & RMM2 (09 Jul 2023)
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* The constructed analog RMM-based forecast is
considerably more muted than the GEFS, with
virtually no convective anomalies during the next
two weeks.
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MJO: Tropical Composite Maps by RMM Phase

850-hPa Velocity Potential and

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

T composites (JJA) Significonce (%) (JJA)
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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 mone 2 e s
(red) shades show negative '
(positive) anomalies respectively.
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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://www.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

P composites (JJA) Significonce (%) (JJA)

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



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

