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Overview

* There is evidence of a robust MJO event over the Indian Ocean. There is also strong Kelvin wave activity
in the same region, which results in especially strong convection within the MJO envelope.

* The superposition of these two wave modes could result in enhanced tropical cyclone activity over the
Indian Ocean during the next two weeks.

* Model forecasts of the MJO suggest that its active convection will reach the central Pacific during Week-2.
Such a situation could result in a temporary disruption of the La Nifia signal.

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/CWIink/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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* MJO activity has picked up since mid-March and there is currently a well-defined Wave-1 pattern in the velocity
potential field with enhanced ascent over the Eastern Hemisphere and enhanced descent over the Western
Hemisphere.



200-hPa Wind Anomalies

Shading denotes the zonal wind anomaly. Blue shades: Anomalous easterlies. Red shades: Anomalous westerlies.
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* There is evidence of Rossby wave breaking off of the North Pacific Jet during mid-March. This likely
contributed to the current strengthening MJO signal.

* Anomalous westerlies over the central Pacific are consistent with a La Nifa signal.



850-hPa Wind Anomalies

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

10012020 1 50N
> 100
160CT2020 4 3
20N
ihovzoz0{ 7 Ton
: 16
16NDV2020 - 14 105
12 0%
1DEC20204 || éo izz
e
150EC2020 ] =4 505
2
P 50N
1JAN2021 4 L2 aon
=t 3ow
1644N2021 12 : :g 200
L _qo 10N
1FEB2021 1 -12
-14 og
18FER2021 LT
- ns
IAR2021 { "o
1BMARZ0Z1 |

0 BOE 120E 180

.tﬁ't,{if

R
D R e

B S

EEREYT

PR

T R R Y gy
Mt e

7 0

-

& 5 :
LA Wt
tr!f”. ;gé.. e wen

,,,,,

o

Anomalies —— 23M

......

vvvvvv

T
e i B B
R e B R L R ST
- o

e s et T L
I o .
., ..E:rrrr .
] [ -
%R ;.‘:“r..' b
BN ug, e
e ., Tt o o
N T
120W BOW
ARZ0Z21—Z27MARZDZT

e
hon g
Tand

o

wiiec oy p o aww GedSERL . n W

The aforementioned wave breaking is also apparent in the low-level wind field.
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The trade winds are enhanced throughout the equatorial Pacific, consistent with the current La Nifa.



Outgoing Longwave Radiation (OLR) Anomalies

Blue shades: Anomalous convection (wetness). Red shades: Anomalous subsidence (dryness).
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* There is a strong Kelvin wave over the Indian Ocean contained within MJO related active convection. This
superposition of wave modes results in enhanced convection around 60 deg east, and could provide fuel for
tropical cyclone activity during Week-1.

* Suppressed convection tied to the low frequency state remains anchored over the equatorial West Pacific.



SSTs and Weekly Heat Content Evolution in the Equatorial Pacific
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* La Nifa conditions have been present since August 2020.

* Strong Rosshy wave activity over the West Pacific in February generated a westerly wind burst that initiated a
downwelling oceanic Kelvin wave. This Kelvin wave continues to push warmer water within the upper-ocean
across the Central and East Pacific.



MJO Index: Recent Evolution

[RMMI, RMM2] Phase Space for 17-Feb-2021 to 28-Mar-2021
* The RMM index suggests that active MJO 47 Western |
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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

[RMM1, RMMZ2] forecast for Mar-29-2021 to Apr-12-2021
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* Both the GEFS and ECMWF models predict the MJO to remain active and propagate over the Maritime
Continent and Western Pacific during Weeks 1 and 2.

* The consistency between these two models, as well as relatively small ensemble spread and recent run-to-
run continuity, results in increased confidence in this forecast.



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 (28 Mar 2021)
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* The constructed analog forecasts an MJO
evolution consistent with the GEFS and ECMWF

RMM forecasts.

Reconstructed anomaly field associoted with the MJO using RMM1 & RMMZ
OLR [7.5°5,7.5°N] {(zint:dWm™) Pariod:26—Sep—2020 to ZB-Mar—2021
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

Wind Anomalies Precipitation Anomalies

Tt CYER AP gse 2 Phase

Phase 3 Phase

‘\‘IPhcse 4 Phase

-l Phase 5 Phase

:"-F’hose 3] ? Phase
L o
"anF’hase 7 3 Phase
4
Phase 8 :} Phase
&
_|Phase 1 ? Phase
— ]
_ — 1 2 3 4 5

-3 -2 —1 -D5 05
May—=Sep Precipitation {mm/dayv)



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

