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Overview

The MJO weakened and failed to cross the Maritime Continent as per the RMM
index and low-level observations. Upper-level fields suggest continued presence of
the MJO envelope, placing it across the East Pacific.

Forecast models suggest continued weakness of the MJO for the next two weeks,
however parallels are drawn with the recent decay and re-emergence of the MJO
over the Western Indian Ocean in May that appears similar to the current event
where the upper-level signal remained despite decay of the corresponding low-
level signature.

The apparent upper-level MJO presence and a Kelvin wave in the East Pacific have
helped spawn two tropical cyclones (TCs) in the East Pacific (Agatha, Blas) and one
in the West Pacific (Nepartak). The eastward progression of the upper-level MJO
signature may continue to aid TC development over the East Pacific during the next
two weeks. Given the time of year, any MJO-related teleconnection impacts to the
mid-latitudes are anticipated to be exclusively TC-related.

Additional potential impacts across the global tropics and a discussion for the U.S. are available at:




890-NPa Vector WindfAnemalies: (m's=1)

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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850-hPa Zonal Wind'Anomalies (m s-1)
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The red box highlights the persistent low-
frequency westerly wind anomalies
associated with the 2015-2016 El Nifo
background state. 1FER2016
Several fast-propagating intraseasonal events [jiiaids
modulated the El Nifio base state, and are
marked using long (short) dashed lines for
the enhanced (suppressed) phase of the JAPREC
intraseasonal signal.

THARZOTE

16APR2018
During April, the wind field became less
coherent as El Nifio conditions weakened. Y20
Westerly anomalies strengthened over the
Indian Ocean in late May, with some eastward
propagation.

16MAYZ01E

TJLIN2D

During June, westerly anomalies generally 16JUNZD16 |
prevailed across the Indian Ocean and ;
Pacific, with the exception of a brief HWUL2018 Y T T T TR T s —
transition to easterlies beginning mid-month.




OLR Anomalies - Past 30/ days

OLR Anomalies
31 MAY 2016 to 9 JUN 2016

During early June, suppressed convection
encompassed the equatorial Indian Ocean and
region between the Maritime Continent and
DL.

1208 180 120%

19 JUN 2016 ko 19 JUN 2018
T e

Enhanced convection returned to the eastern
Indian Ocean and western Maritime Continent
during mid June, while suppressed
convection persisted over the western
equatorial Pacific.

In late June, enhanced convection remained
across the eastern Indian Ocean and pushed
into the Maritime Continent. Convection
remained suppressed further east to the DL,
but to less so relative to earlier in June.




Outgoing Longwave Radiation (OLR)
Anomalies (2.5°N - 17.5°N)

Real— tlrne MJO flltn—‘lln \upﬁllmPDaF‘d upon 3drm H"l DLR »"mcarnallev.

The 2015-2016 El Nifio background state is
observed (red box) as a dipole of anomalous
convection extending from the Maritime
Continent to the East Pacific. The signal
weakened steadily through boreal Spring.

Alternating periods of constructive and
destructive interference with El Nifio are
evident. A fast eastward propagating signal
raced across the Pacific during February.

During early May, an eastward-propagating
convective envelope associated with the

MJO developed east of the Prime Meridian.
This OLR signal weakened over the Pacific.

Recently, hints of anomalously low OLR have
begun to manifest across the eastern Indian
Ocean, apparently tied to the suppressed
phase of the MJO.
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55

S—day Running Mean

The 2015-16 El Nifio background state is [PIERS
highlighted by the red box, showing anomalous
divergence over the central and eastern Pacific.

FEBZIME]

16FEB2318
MJO activity was evident in February and March,
alternatively constructively and destructively
interfering with the ENSO background state. —

IMRR2OIEL

The upper-level velocity potential pattern became 1APR201S
less coherent as the El Nifio waned during April. —
During May and June, an eastward propagating IMAT2015
signal was evident in the upper-level velocity
potential field. This signal was more coherent than
the low-level MJO indicators.

1 EMAT2014

TJUNZE18
As July begins the aforementioned anomalous T6INZON8
divergence envelope is centered over the East ; _ : -

o . : 1uL2018 + - - - -~
Pacific and continues to manifest most clearly e M€ B0 12w e

aloft.




IR"Temperatures (K)'/ 200-hPa’ Velocity
Potential Anomalies

224 226 228 230 232 234 236 238 240 242 244 247 250 253 256 250 262 265 268 271 274
Degrees K

The large scale upper-level velocity potential anomaly pattern is a coherent Wave-1 field
with positive (negative) anomalies over Africa and the Indian Ocean (Eastern Maritime
Continent, Pacific, Americas, and Atlantic).
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200-hPa Vector Wind Anomalies

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies

CDAS 200 mb Ve-:;tc-r Wlnd Anomaliss —— 22JUN2016— 2EJUNZ

5.

LRI ]
L
=g

L

TR R St

P

+ -

“**rx

LR e "E—-.—t-r-fea{

=) -

-

T T I i

»k

el el Wt e ] :
e Frﬁha.sr ST o

016
e
hr‘.f'-'qrtﬂ_a__‘__f_“
h,-hhm‘.e.‘., g
P R B

LI B0 BN I

I

:{&'x:

L)
-

P

A s oa A

D.

1054 - L T g
f ok n-‘_r,‘_,{_.,_e.g.‘e. Ty e : PRI B S
h_y 'R'F\m.&_‘_.#,f_‘.k.'_e.;_re. R . :a.‘_‘_,ﬂ * ~TnEH

205 55 yoro R e B s s
tEH TR ST U '1" .M\.‘.l.l\‘.ﬁ.-na-ui:r":rl - ~

308 T e e S R -
m., ....... 4 ‘rﬂ'ﬁ::rﬁ?~++.b.¢.i.3,..l‘i TR -, L

405 PR o PO it W BT e s mLERE K
\l::::‘&* ............ ":::ﬂﬂn"“lni‘!..;;é’ l?:_\_};:;‘g; q_q_haﬁ.ﬁh:‘iﬂq_r

505 i 1 A T .

&0E 1EGE 180 0
ChAS ZDD r b Vector Wlnd Anomalies —— 27JUNZO1E— D1._IUL2I:'1E
50N 1 . T 3 e T
‘*ﬁ-;.x.x.au-_h‘il%_‘_.r'r'r o

-‘1-':'”' ...... - ‘_.f:,ﬂ(h:‘,q--k-: .HF*M_%F\.E.V\...
= “-4-{:’-&"#&‘3"1".&’“'“" *....‘.e.,,-'\-++~.,

RTv I ’ r_,-!f-.*.:;%fi-cfx.-d.r“ﬂ.". T L R
..... - AT 4 M4 oA A L i R

I PR, ,-n-s--“.-»”*m-.-ﬂ--#. ;
R R ,.3-.-’:3.,.._-.;:.=rzr.A..‘\_l.r.‘,...-L, )

IC.N.,,_, . = WAl s oToa " [ e =

oY e IS % SO0 SOIISTE RS L
T ET
o T LY _
105 v oen oo
¢ mr gt
205 4 <% R b
P - | .H;.-.,‘}l_.._v-..‘F-n

305 -Fs B ot s s T TN A
e T I ragy hy il A-’""'”""‘ul,..;.q.

A0G 4 o S e e qykng.,_chnn#'?n.ﬂé'}

:* W oE o SRR = S

505 " e 2

0 B0E 120E 0




200-hPa Zonal' Wind/Anomalies (m s-1)

Easterly anomalies have persisted over the
central and eastern Pacific from June 2015
to May 2016 associated with El Nifo (red

box). Corresponding westerly anomalies 16FERZO016
persisted over the Maritime Continent.

on

IMAR2016

During May, westerly anomalies expanded
eastward to the Date Line as El Nifo
weakened. Faster propagating modes were
evident in the upper-level wind field.
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The upper-level wind field became less
coherent during late May and early June. 1hY20

Most recently westerly anomalies are focused
across the East Pacific with easterly
anomalies to its west, revealing the
anomalous divergence from the MJO-
envelope’s presence here.
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Weekly Heat Content Evolution

in the Equatorial Pacific

Reinforcing downwelling events were
observed during the second half of 2015,
resulting in persistently above-normal heat
content from the DL to 80W throughout the
period.

An eastward expansion of below average
heat content over the western Pacific is
evident since January, with negative
anomalies beginning to spread east of the
Date Line.

In the last three months, there has been a
rapid eastward expansion of below-average
oceanic heat content across the central and
eastern Pacific. Negative anomalies now
extend across the equatorial Pacific.

A hint of anomalously warming SSTs is
apparent west of 140E.
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MJO Index -- Information

Wheeler M. and H. Hendon, 2004: An All-Season Real-Time Multivariate MJO Index:

Development of an Index for Monitoring and Prediction, Monthly Weather Review,
132, 1917-1932.

Gottschalck et al. 2010: A Framework for Assessing Operational Madden-Julian

Oscillation Forecasts: A CLIVAR MJO Working Group Project, Bull. Amer. Met. Soc., 91,
1247-1258.



MJO Index - Recent Evolution

[RMMI1, RMM2] Phase Space for 24-May-2016 to 02-Jul-2016
4 IT\ T T T 1 T T T T T T T —

| [ [ [ [
Western
7 Pacific 6

During the past week, the RMM index
indicated weakening of the MJO event,
with amplitudes returning to within the
unit circle.




MJO Index - Historical Daily Time Series
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Ensemble GFS (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJO Eorecast —

[RMML RMMZ] 15-day ftllmclast for 03] u}Zﬂlﬁ to 171 ulZQlﬁ
4K | : i I IWe EI' e I | 7
Pacific

During the next two weeks, the GFS
ensemble indicates continued weakness of
the MJO.
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This forecast pattern is similar to the
observed MJO activity in early May that
saw eventual re-emergence of the MJO
signal across the Indian Ocean in the RMM
framework. This possible outcome would
be currently forecast to be slower than
was observed during May, but the low
mean phase speed may be interference
from ensemble differences in the MJO
envelope’s phase speed being averaged
together.




Figures below show MJO associated OLR anomalies
Ensemb le GFS (GEFS) only (reconstructed from RMM1 and RMMZ2) and do
MJO FO recast not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstructed anomaly field assccioted with the MJO using RMM1 & RMMZ
Prediction of MJO=related anomalies using GEFS cperational forecast OLR [7.5%5,7.5%N] (cint:4Wm™) Period:01-Jon—2016 ke 02—Jul-201&
Intiol dote: 02 Jul 2018 The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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(02 Jul 2016)
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The GEFS OLR forecast based on the RMM Index
depicts rapid weakening of robust convective
anomalies during the next week, with suppressed S - e T T T T TRET TR v
convection North of the Maritime Continent in
week-2.
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Constructed Analog (CA)
MJO Forecast

OLR prediction of MJO—related anomalies using CA model
reconstraction by RMM1 & RMMZ (02 Jul 201B)

Initial Date
(02 Jul 2018)

Days 1-5 Ave
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Forecast
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The Constructed Analog (CA) model predicts a
stationary and weakening MJO-signal during the
next two weeks.

Figures below show MJO associated OLR anomalies
only (reconstructed from RMM1 and RMMZ2) and do
not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstrucked anomaly field assccioted with the MJO using RMM1 & RMMZ
OLR [7.5%5,7.5%N] (cint:4Wm™) Period:01-Jon—2016 ke 02—Jul-2016
The unfilled contours are CA forecast reconstructed anomaly for 15 days
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MJO Composites - Global Tropics




U.S. MJO Composites - Temperature

T composites (JJA) Significonce (%) (JJA)
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Zhou et al. (2011): A composite study of the MJO influence on the surface air temperature and precipitation
over the Continental United States, Climate Dynamics, 1-13, doi: 10.1007/s00382-011-1001-9



ULS. MJO Composites - Precipitation

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

“3A4 2% =18 «13 «13 -09 08 <03 OO0 O3 08 09 2 00 23 59 75 100 Y23 A0 175 200 223 %0 179 20 N3 0 38 400 423 430 478 00

Zhou et al. (2011): A composite study of the MJO influence on the surface air temperature and precipitation
over the Continental United States, Climate Dynamics, 1-13, doi: 10.1007/s00382-011-1001-9



