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Overview

The MJO remains weak, with both the RMM-based and CPC velocity potential based indices
reflecting low amplitude and no eastward progression.

* There are indications of an eastward propagating enhanced convective envelope now over the
Indian Ocean, but a remarkably strong Rossby wave is destructively interfering with this signal.

* Anomalous lower-level westerlies over the east-central Pacific reflect a continued disruption of the
La Nifa background state.

* Dynamical model MJO index forecasts depict a rapid strengthening MJO signal over the Indian
Ocean during Week-1, as destructive interference with the Indian Ocean Rossby wave relaxes.

* Following this Indian Ocean amplification, many dynamical model ensemble members depict
eastward propagation to the Maritime Continent, with some forecasts bringing the signal to the
West Pacific.

* The MJO and Rossby wave activity may contribute to an uptick in tropical cyclone activity over the
southern Indian Ocean and South Pacific.

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

200—hPa Velocity Potential Anomaly: 5N—5S Green shades: Anomalous divergence (favorable for precipitation)
5—day Running Mean

Brown shades: Anomalous convergence (unfavorable for precipitation)
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* The upper-level velocity potential pattern is disorganized and not reflective of robust MJO activity.

* Other modes such as Kelvin wave activity over the Western Hemisphere and a Rossby wave over the Indian
Ocean are influencing the pattern.



200-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* Westerly anomalies have strengthened over the east-central Pacific.

* Persistent anomalous anti-cyclonic (cyclonic) circulation over the Northeast Pacific resulted in anomalous
upper-level easterlies (westerlies) off the West Coast of the contiguous U.S (equatorial East Pacific).

* Easterly anomalies strengthened over the Maritime Continent, promoting anomalous divergence aloft over the

West Pacific.



850-hPa Wind Anomalies

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

850-hPa U Anoms. (5N-5S)

(=

CDAS 850 mb Vector Wind Ancomalies —— ZO0JANZ02Z— Z4JANZOZZ2

;?Efc ) s 7 5 » ;
40N 2 .':ﬁfp‘ff,iffﬁi‘fﬂf\w&“"“ V<2 SEE . VN | e
- . ‘ K & A g
| BAUGZ021 4+ * 7 i "‘x\f*l""f*'\v: ot A y 3 3 2 o
20N R e T A AN TN o I
20N 4 3 L ? R ey 2 e

15EP20214
=3

,,,,,,,,,

,,,,,,

|63EP2021

...................

4444444444

L O ]
2
o=
w

10012021 ¢

1BOCT2021 4

|
TR A T O = — — —
o
L)
L5]

INCN20214

| GNOVZD21 4

1DEC20214 .}

PP S S T

T

L

|BDECZ202Z1 | r
"Rl ¥
W,

e N ‘\,U'
A fi Wy i’-\‘\‘\&'

180 120

— , T o o A P

TJANZD2Z 4

1BIANEDZZ Fo. -1z -8 —4 —2 o 2 4 8 12

* Westerly anomalies over much of the equatorial east-central Pacific reflect a disruption of the canonical La Nifia
atmospheric response, though trade winds have strengthened near and west of the Date Line.

* Rossby wave activity over the Indian Ocean is reflected by a westward propagating envelope of strong westerly
anomalies.



Outgoing Longwave Radiation (OLR) Anomalies

Green shades: Anomalous convection (wetness)
Brown shades: Anomalous subsidence (dryness)
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* The OLR pattern remains fairly incoherent overall, but suppressed (enhanced) convective anomalies
strengthened near and west of the Date Line (over the Indian Ocean).

* Enhanced convection over the Maritime Continent is largely confined to the Southern Hemisphere, particularly
across Australia.



SSTs and Weekly Heat Content Evolution in the Equatorial Pacific
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* Alow level westerly wind burst (linked to the eastward propagation of the MJO) during December/January led to
a robust downwelling Kelvin Wave, resulting in above average OHC progressing to the Central Pacific (135°W).

* While SST anomalies remain negative in all regions, a large warming was observed over the Nifio 4 region

during the past month tied to the downwelling Kelvin Wave.

* Significant warming also observed closer to the West Coast of South America (Nifio 1+2 region) due to

enhanced rainfall over the area.



MJO Index: Recent Evolution

[RMMI, RMM2] Phase Space for 22-Dec-2021 to 30-Jan-2022
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For more information on the RMM index and how to interpret its forecast please see:
https://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/CPC MJOQOinformation.pdf



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

MJO Index: Forecast Evolution

[RMMI1, RMM2] forecast for Jan-31-2022 to Feb-14-2022
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Both the GEFS and ECMWF depict an amplifying signal over the Indian Ocean, possibly tied to
constructive interference between a Kelvin wave now over the Western Hemisphere and a relaxation of
destructive interference from strong Indian Ocean Rossby wave activity.

Many GEFS and ECMWF ensemble members depict a more MJO-like evolution during Week-2, with
eastward propagation of the Indian Ocean signal to the Maritime Continent or even the West 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.)
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eastward to the Maritime Continent during Week-2.



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
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* The constructed analog depicts both weaker
amplitude and less eastward propagation than the
GEFS, with an enhanced convective signal slowly
building over the Maritime Continent.

Reconstructed anomaly field associoted with the MJO using RMM1 & RMMZ

OLR [7.5°5,7.5°N] {(eint:dWm™) Period:31—-Jul-2021 to 30-Jon-2022
The unfilled 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
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/CWIlink/MJO/mjo.shtml



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

MJO: CONUS Composite Maps by RMM Phase - Temperature

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/CWIlink/MJO/mjo.shtml



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

