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

* The MJO remains active where the enhanced phase propagated eastward from the Maritime
Continent into the western Pacific during the past week.

* Following a ongoing period of destructively interfering Kelvin and Rossby wave activity, RMM
forecasts generally show the MJO regaining amplitude over the western Pacific, albeit at a
much slower phase speed compared to its observed evolution during the past several weeks.

* The predicted slowing is notable as its suggestive of convective and circulation features
becoming more stationary over the Pacific.

* There are increased chances for tropical cyclone (TC) development over the western Pacific,
with this potential gradually increasing over the eastern Pacific later into June. Conversely, the
large-scale environment is expected to be unfavorable for TC formation in the Indian Ocean.

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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* Upper-level velocity potential anomaly fields indicate continued MJO activity into mid-May, with the
suppressed envelope of the MJO crossing the Prime Meridian and into the western Indian Ocean.

* Kelvin wave activity appears to be destructively interfering with the MJO over tropical Atlantic 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 continue to overspread Africa, and extend into the Indian Ocean

* Anomalous easterlies aloft shifted eastward into the Maritime Continent during May, but are weaker
compared to its previous cycle in April.

* A pair of anomalous cyclonic circulations aloft in the southern Hemisphere have aided in the persistence
of anomalous westerlies along the equator and east of the Date Line.



850-hPa Wind Anomalies

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

CDAS 850-hPa U Anoms. (5N=55)

TENOVZ0ZT A

1DEC2022 LR e PERE. vere 3 1T e L e B

- Xy - N - ey  a J'Ht&,i_‘e,_‘e_ . I = A}
20N n:f\u g ~-~-.-..+f,ra.‘_ Affﬂt;f-: B
[, | L R L R B R L T 0 . M Ree g, - A7
{BOEC2029 4 10K ot v - - 71 =" A e’ ‘_' PR T R T S TP S S s TRREL B SRR
mmmmm . 8 by 5..‘.'*....=_.—=|'."'«--« B e S LR
[ : =
1ANZ023 105 ..‘ o Tl 1 SR, . , B T
—+ " d RO R N, gl R
205 :‘ 3 Ay peaEt 5.
16J8N2023 A AN W i
L B R T b .
. M . L ¥ LA
1FERZO23 {2 _pn ) 505 SOF 1 20E
con CDAS 850 mb Yecter Wind Anomalies —— OSMAYZ023—13M
N T
16FER2023 4 2. on S O T “:“ﬂf SR
¥ ! i S s A ol 1 I (L\"R ]
i e~ R T LR O - R
1HAR2023 1 O WL - - IR oy 2 e
20N \“.-..-M-..- s P ‘:i.‘..-!.ﬁ!.ﬂ!.a>i.. ey T C e
D N I = v Lo oo o (] ey u .. h
JOMF - et R I Tk B e A T U & S
16MARZ023 1 -
o
105

TAPR20DZ3 205

303
405
505

16APR2023

—, .

1M4r2023 ;X\%%Ofﬂ
é\““\ )

0 BOE 120E

* A broken band of anomalous lower-level westerlies is featured from the Indian Ocean to the Maritime
Continent, where the strongest anomalies resulted in an environment conducive for tropical cyclone activity.

* The low-level easterly phase of the MJO appears less coherent than its counterpart, with pockets of
anomalous westerlies observed along the equator in the western Hemisphere.

* Though not shown, a strong uptick in anomalous westerlies is favored in the model guidance over the
western Pacific, implicating the potential strength of ElI Nino favored later this year.



Outgoing Longwave Radiation (OLR) Anomalies

Green shades: Anomalous convection (wetness)
Brown shades: Anomalous subsidence (dryness)
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* A broad area of enhanced (suppressed) convection shifted eastward into the Maritime Continent (Americas)
during early May.

* More suppressed convection is favored to overspread Africa and the Indian Ocean during the forecast
period.

* Wave filtering of OLR fields reveals increased Kelvin and Rossby wave activity interfering with the MJO



SSTs and Weekly Heat Content Evolution in the Equatorial Pacific
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* Increasingly positive subsurface temperature anomalies engulf the entire Pacific, driven by multiple MJO
events and subsequent oceanic downwelling Kelvin Waves beginning in March.

* SSTs in all of the Nifio basins are now above normal, where the warmest anomalies remain over the

eastern Pacific.



MJO Index: Recent Evolution

[RMMI, RMM?2] Phase Space for 05-Apr-2023 to 14-May-2023
* The RMM index indicates the MJO signal has 7  Westm g

Pacific

completed another global circumnavigation, where
Is it recently decreased in amplitude over the
western Pacific.
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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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* Both the GEFS and ECMWF ensembles favor the MJO to regain its amplitude during week-1, and
propagate slowly across the western Pacific through late May.

* Relative to the MJO’s phase speed during the past several weeks, the forecast slowing is noteworthy
and is suggestive of convective and circulation anomaly features becoming more stationary over the
equatorial Pacific.



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 forecast depicts a nearly
stationary OLR anomaly pattern, that increases in
magnitude during the next two weeks.

AUG2022

SEF2022

QCT2022

NOW2022

DEC2022

JAMZ0Z3

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

==

0 30E  BOE

S0E

120E

1508

160 150W 120w 9O

60w

oW 0




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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OLR prediction of MJO-related anomalies using CA maodel
reconstraction by RMM1 & RMMZ2 (14 May 2023)
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* The constructed analog RMM-based forecast
more progressive than the GEFS, while favoring
a stronger MJO signal.

Reconstructed anomaly field associoted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5°N] {cint:dWm™) Period:12—-Nev—2022 to 14-May—2023
The wunfilled contours are CA forscast reconstructed anomaly for 15 days
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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

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://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 (AMJ) Significance (%) (AMJ)

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

