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

: Update prepared by the Climate Prediction Center
¢ Climate Prediction Center / NCEP
20 January 2020




Overview

* The MJO propagated east from the Maritime Continent to the Pacific Ocean during mid-January.

* Dynamical model guidance indicates that the MJO weakens during Week-1 as other modes of variability
interfere. There is an increasing model consensus that enhanced convection becomes more persistent
across the equatorial Pacific, near and east of the Date Line.

e |tis becoming less likely that the MJO plays a major role in the temperature pattern over North America
during the next two weeks as the circulation pattern at the higher latitudes continues to be dominated by

extratropical modes of variability.

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/CWlink/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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* Anomalous upper-level divergence shifted east over the Pacific Ocean during mid-January, while
anomalous upper-level convergence returned to the eastern Indian Ocean, Maritime Continent, and
Australia. An equatorial Rossby wave is moving westward from the Indian Ocean to Africa.



200-hPa Wind Anomalies

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

CDAS 200-hPa

U
[

noms

(5N-55)

v
EEREY

14062018 4

|
16ALG2019 1
1SEP2018 £
1$SEP2019-:
10012013437
e s
lrdwzms-,l«r, -
PENOVZ018 5l
10502019-'}

TE0EC20MT 1,

TJANZO2D

s =

------

16JENZ02D

COAS 200 mb Yector Wind Anomalies —— QBJANZDZ0— 1JJANZOZG

L e i St et e W M WEF
2 ! BN =
401 A 0 L 3\-\"&4..- .-.
a R‘"—“‘R““"_

oy I e Bl SR B R = T R, T T e

R A i
oon Fr e o R RE ML L T L T

\\%"\-i—hb
(IR EER e PRI, VPO o W N, - SR . -

....... s ©coooo P

D L

- . Caema +: FINASAPEpES
105 {a e PR e i~ P oy BT Py L P

- R St = L SRPRE a
mg - O T S PR T L AR AT R T R SR

-y shh emt oy fe
aosd- - it W L f

[ .- el L o =Gk & ; - PRI
AN v v r e e BRI L - "iig ERALE IR R

Fh vt g e e e RRRE L L.t . il AL I L e
505 = ™ T

G0E 120E 1E0W

;;;;;;;;

.......

..........

CLAS 200 mb Yeotor Wind Anomalies —— 14JANZ0Z20—18JANZGZD

----------

L

PR

s _'-\;‘-' J“.ﬂ}'a.‘_.“ha
L T AT~y
.H.,Hfﬁgr ------ -
0 E0E 120E 0
=enlll] | | | | | [ [
=30 -15 —-1a -5 o o} 10 15 a0

* Strong anomalous westerlies persist over the central and eastern Pacific which are enhancing subtropical
flow into parts of North and South America.

* Cyclonic circulation aloft centered off the equator continues at the Date Line.



850-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* Anomalous southeasterly low-level flow from the Caribbean Sea and Gulf of Mexico resulted in flooding
rainfall across parts of the central United States during early January.

* This recent MJO led to the strongest westerly wind burst observed during the past six months, and it is
overspreading the western and central equatorial Pacific.



Outgoing Longwave Radiation (OLR) Anomalies
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* The decaying positive IOD and strengthening MJO resulted in the development of enhanced convection
across parts of the Maritime Continent and Australia at the end of December into the New Year.

* Enhanced convection became more prevalent across the Pacific Ocean by mid-January and extended

northeast to Hawaii.

* Conversely, suppressed convection intensified over South America during mid-January.



SSTs and Weekly Heat Content Evolution in the Equatorial Pacific

SST Anomalies
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* Upper-oceanic heat content anomalies remain slightly above-normal across most of the basin, with
anomalies in the eastern Pacific showing an increase at the start of the month. This is likely due to
anomalous westerlies east of the Date Line late in December.

* The response to the recent and strong westerly wind burst is not evident in these plots, as of early January.



MJO Index: Recent Evolution

[RMMI, RMM2] Phase Space for 11-Dec-2019 to 19-Jan-2020
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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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* The GEFS and ECMWF model indicate a decrease in amplitude of the RMM index
as other modes of variability (Kelvin and Rossby waves) weaken the MJO.



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 & RMMZ (19 Jan 2020)
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* The constructed analog MJO forecast indicates

suppressed convection expanding east over the
Maritime Continent while enhanced convection
persists near and east of the Date Line.

Reconstructed anomaly field associoted with the MJO using RMM1 & RMMZ
OLR [7.5°5,7.5N] {zint:dWm™) Pariod:20—Jul-2019 to 19—Jon—Z20Z0
The wunfilled contours are CA forscast reconstructed anomaly for 15 days

G201

SEP201% 1

OCTZ0NG

HOWZ01% 1

DECZO19 A

JAMZ020

FEB2020 4~

€
A

e
]

(]

e

%@ﬁ

0

-48

S0E  120E

-40 —32 -24

150€

-16 =8

8

16

180 150W 120N 9OW 60w 30w 0

24 32

40 48



MJO: Tropical Composite Maps by RMM Phase

850-hPa Velocity Potential and
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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 - Temperature
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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

