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Overview

e The CPC velocity potential-based and RMM-based MJO indices indicate that the
MJO has weakened since late October.

e Dynamical model RMM-index forecasts differ, but the preferred model solution
indicates a continued weakening of the MJO.

e The MJO is expected to have less of an impact on anomalous convection
throughout the global tropics compared to mid and late October. The base state
(potentially emerging La Nifia conditions) and a robust equatorial Rossby wave are
expected to play the largest roles.

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




690-NPa Vector WindfAneomalies: (m's=1)
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850-hPa Zonal Wind'Anomalies (m s-1)
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Low-frequency easterly anomalies (blue box)
have largely persisted over the west-central [l
Pacific throughout the last 180 days. g
Equatorial zonal wind anomalies were of low (Fffes
amplitude in June. During July, a slight
eastward shift in the low-frequency pattern is [kl
noted, related to short-lived MJO activity.
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During August and September, the low-
frequency envelope of easterly anomalies
became re-established from 140E to just east
of the Date Line.
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During October, a robust MJO event became

established, with eastward propagation of 10CT2017 4

westerly anomalies over the Maritime

Continent and Central Pacific. The MJO 160CT2017

destructively interfered with the low-

frequency state and resulted in small THOVZD AT - e T

westerly anomalies by the end of October.



OLR Anomalies - Past 30 days

During early to mid-October, enhanced
convection associated with a strengthening
MJO developed over the eastern Indian Ocean
and western Maritime Continent. Suppressed
convection remained entrenched over the
central and eastern Pacific.

Enhanced convection, related to a robust MJO
shifted east across the Maritime Continent
and West Pacific during mid to late October,
while suppressed convection developed over
Africa and the Indian Ocean.

During late October, the MJO rapidly
propagated east across the Western
Hemisphere with convection increasing once
again across Africa. The low frequency state
continued to support suppressed convection
across the equatorial central Pacific.

OLR Anomalies
S OCT 2017 to 12 OCT 2017
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Outgoing Longwave Radiation (OLR)

Anomalies (7.5°S - 7.5°N)

During mid-July, there was a burst of
enhanced convection over the Maritime
Continent, due to interactions between a
short-lived intraseasonal signal and the
low-frequency state.

Multiple modes of variability including
tropical cyclones contributed to the
pattern of anomalous convection during
August and September. Weak MJO
activity was present during August and
early September.

An MJO signal emerged over the Maritime
Continent during early October and
propagated east rapidly during the past
month. Since the beginning of November,
the enhanced phase of the MJO shifted
east of the Prime Meridian.
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

200—hPa Velocity Potential Anomaly: SN-55
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During July, enhanced convection strengthened
over the Maritime Continent as the low-frequency
signal constructively interfered with an easterly
propagating signal. This eastward propagating
signal appears more or less intact with a period in
line with canonical MJO phase speeds.

A signal on the MJO timescale is evident in this
field during late August and September.

Another MJO event developed near the Maritime
Continent during early October, with a large upper-
level footprint near 120E and robust eastward
propagation. The leading edge of the enhanced ok : , :
phase shifted over Africa and into the Indian Ocean R T R
at the beginning of November.




IR“ Temperatures (K)'/ 200-hPa’Velocity
Potential Anomalies
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A wave-1, upper-level velocity potential pattern reflects canonical MJO activity, with the
enhanced (suppressed) phase centered over the western Indian Ocean (Pacific Ocean).




200-hPa Vector Wind Anomalies (m s-1)
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The upper-level zonal wind
pattern also reflects a robust
Wave-1 asymmetry
characteristic of a strong MJO
event.

The envelope of westerly
anomalies shifted east across
the Indian Ocean during the
past five days.

Midlatitude influences from
both hemispheres are evident
near the Date Line.




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

During early to mid-June, easterly anomalies [F¥e
were most prominent across the global
tropics, in part due to mid-latitude BIUN2017

influences.
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Starting in July, the anomaly patterns
propagated eastward associated with weak
MJO activity and atmospheric Kelvin waves.
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During September, fast-moving eastward BAGE0
propagation of anomalies continued,
consistent with additional atmospheric Kelvin
Waves. A slower signal was evident over the
eastern Maritime Continent and west Pacific |j&sas
before decaying near 160 W.
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Westerly (easterly) anomalies expanded S0CT2017
across much of the Pacific (Indian Ocean)
during early October, with an eastward I NOVR017 __ﬁ

propagation of those two components GOE  BOE  100E 120 140 160E
through later October.




Weekly Heat Content Evolution
in the Equatorial Pacific
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Negative upper-ocean heat content MAT2017
anomalies have slowly increased across the
equatorial Pacific east of the Date Line. HUEDT
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MJO Index -- Information

The MJO index illustrated on the next several slides is the CPC
version of the Wheeler and Hendon index (2004, hereafter
WH2004).

The methodology is very similar to that described in WH2004 but
does not include the linear removal of ENSO variability associated
with a sea surface temperature index. The methodology is consistent
with that outlined by the U.S. CLIVAR MJO Working Group.

The index is based on a combined Empirical Orthogonal Function
(EOF) analysis using fields of near-equatorially-averaged 850-hPa and
200-hPa zonal wind and outgoing longwave radiation (OLR).



MJO Index - Recent Evolution

[RMMI1, RMM2] Phase Space for 27-Sep-2017 to 05-Nov-2017
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The amplitude of the RMM-index
decreased during the final week
of October as the MJO propagated
towards the Indian Ocean.
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MJO Index - Historical Daily Time Series
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GFS Ensemble (GEFS) Yellow Lines - 20 Individual Members
Green Line - Ensemble Mean
MJO Eorecast —

[RMMI1, RMM2] 15-day forecast for 06Nov2017 to 20Nov2017
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The bias-corrected GEFS forecast
indicates the MJO continuing its fast
eastward propagation across the Indian
Ocean to the Maritime Continent during
the next week.




Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—-related anomalies wusing GEFS operational ferecaost
Initial date: 05 MNev 2017
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OLR anomalies based on the GEFS RMM-index
forecast depict enhanced convection shifting
east from the Indian Ocean to the West
Pacific 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] (cink:4Wm™) Period:06—May—2017 to 05—Nev—-2Z017
The unfilled contours are GEFS forecast reconstructed anomaly for 15 days
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Figures below show MJO associated OLR anomalies

Constructed Analog (CA) only (reconstructed from RMM1 and RMMZ2) and do

MJO FO recast not include contributions from other modes (i.e., ENSO,
monsoons, etc.)

Reconstrucked anomaly field assccioted with the MJO using RMM1 & RMMZ

OLR prediction of MJO—related enomalies using CA model OLR [7.5%5,7.5°N] (cink:4Wm™) Period:06—May—2017 to 05—Nev-Z017

reconstraction by RMM1 & RMMZ (05 Nov 2017) The unfilled contours are CA forecast reconstructed anomaly for 15 days
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MJO Composites - Global Tropics
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U.S. MJO Compeosites - lemperature

T composites (OND) Significance (%) (OND)
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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 (OND) Significance (%) (OND)
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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



