Madden=JulianrOscillation:
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Statls and Predictions







Overview

e MJO indices show a organized intraseasonal signal over the past week, with fast
eastward propagation. The RMM index now places the MJO in Phase 1 at
moderate amplitude, while the CPC velocity potential index likewise indicates
enhanced convection over the Eastern Hemisphere. Despite this apparent
agreement, there are two areas of active convection along the equator.

e Dynamical model forecast solutions predict a weakening signal, then diverge on
the location of enhance rainfall during Week-2. The divergence in Week-2 is
likely due to each model favoring 1 of the 2 areas of convection.

e Arobust signal that propagates from Phase 8-1-2 typically favors a cooler solution
across much of the CONUS with a southward displaced storm across the western
CONUS.

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




850-hPa Vector Wind Anomalies (m s-1)

Easterly anomalies expanded
and intensified over the
western Pacific.

Additionally, some enhanced
easterly winds moved in from
the central Pacific mid-
latitudes.

Westerly anomalies expanded slightly
over the eastern Pacific



850-hPa Zonal Wind'Anomalies (m s-1)

TJUN20TE

During May and June, westerly anomalies 16JUN20
were persistent over the Indian Ocean (10),
with higher frequency modes periodically
propagating across the Pacific. BUL20
During late August, westerly anomalies were
evident across the 10 and western Pacific.

JAUGZO1E

During September and October, persistent
westerly (easterly) anomalies were evident 1SEPZ016
over the eastern Indian Ocean and western
Maritime Continent (central Pacific). These  |LEaiaiat
anomalies are low frequency in nature, and
reflect a developing La Nifia base state as

well as a negative phase of the Indian Ocean [ye-—_
Dipole (IOD).
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During November, intraseasonal variability
has interrupted the La Nina related pattern,
but not destroyed it.
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OLR Anomalies - Past 30 days

During mid to late October, enhanced
(suppressed) convection was observed over
the Maritime Continent (central Indian Ocean
and equatorial Pacific basin).

The same general pattern persisted from late
October to early November, consistent with
the low frequency state and an absence of
robust subseasonal tropical variability.

The stationary pattern continued to influence
the pattern, but subseasonal variability
shifted the pattern eastward, reducing
convection over the Maritime Continent.

OLR Anomalies
18 QOCT 2016 to 27 OCT 2016
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Outgoing Longwave Radiation (OLR)
Anomalies (7.5°S - 7.5°N)

Real—time MJO filtering superimposed upon 3drm R21 OLR Anomalies
(5. for forecast}

Several intraseasonal events were observed
through July, with other modes such as
tropical cyclone activity also influencing the
pattern.

A low frequency state favoring enhanced
convection shifted slowly east from the
eastern Indian Ocean to the Maritime
Continent has been evident since July (green
box).

Low frequency suppressed convection, tied
to the developing La Nifia conditions, has
been apparent near the Date Line since late
July (black box). A fast eastward propagating
convective envelope was evident during
early September.

More recently, intraseasonal variability
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200-hPa Velocity Potential
Anomalies (5°S - 5°N)

From May through early August, an eastward
propagating signal was evident, with multiple
periods of variability apparent.

During August, the intraseasonal signal became less
coherent, with a weaker and somewhat more
stationary anomaly field in place. By late August
and early September, there was renewed
propagation of the intraseasonal signal.

During the first half of September Kelvin wave
activity probably impacted the pattern, which then
gave way to lower frequency modes. The absence
of intraseasonal variability during that period
resulted in the standing negative velocity potential
anomalies near 120E associated with the negative
IOD event.

Most recently, the VP anomalies suggest rapid
propagation of the enhanced divergence aloft near
120E to about 120W, and at least a temporary
break in the stationary pattern.

200—hPa Velocity Potential Anomaly: SN-5S

S—day Running Mean
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IR“ Temperatures (K)'/ 200-hPa’Velocity
Potential Anomalies

20 NOV 2016
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Degrees K

The spatial pattern of upper-level velocity potential anomalies is more organized, with
anomalous upper-level divergence (convergence) over much of the Eastern Hemisphere
(Western Hemisphere). That pattern is a major shift from 1 week ago, indicating the role of
intraseasonal variability.
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200=hPa Vector WindlAnomalies' (m: s-1)

Note that shading denotes the
zonal wind anomaly

Blue shades: Easterly anomalies

Red shades: Westerly anomalies
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200-hPa Zonal' Wind/Anomalies (m s-1)

During July, some eastward propagation in
large scale anomalies are evident, although [k
the spatial consistency implies higher
frequency variability than expected with .
MJO activity. 1BIULZ016
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During September, eastward propagation of  pHfen
westerly anomalies was broadly consistent
with organized MJO activity. BAUG2016
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During November, anomalous westerlies 1SEPZ018
persisted near the Date Line. There is also
evidence of an intraseasonal signal, which
during the most recent week, is located over
the western Indian Ocean.
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Weekly Heat Content Evolution
in the Equatorial Pacific

EQ. Upper—Ocean Heat Anams. {deg C)
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Downwelling events were observed during
late 2015, resulting in persistently above-
normal heat content from the Date Line to MARZO16
80W over that period.
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APRZOTE]
An eastward expansion of below average
heat content over the western Pacific is MAY2016
evident since January, with widespread I
negative anomalies building across the wnzote] - - S
Pacific.
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The strongest negative anomalies now persist . R
east of the Date Line. AUGZOTET - "N
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MJO Index -- Information

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

[RMMI, RMM2] Phase Space for 12-Oct-2016 to 20-Nov-2016
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The RMM index shows a continuation of the
ongoing event, with enhanced convection
over the Indian Ocean.




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

[RMM1, RMM2] 15-day forecast for 2INov2016 to 05Dec2016
4 B ' | | J #
Western 6

Pacific e NCEP GEFS

For the next two weeks, the GFS ensemble
forecast depicts a signal remaining over the
Indian Ocean but decreasing in amplitude.
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Ensemble GES (GEES)
MJO Forecast

Prediction of MJO—related anomalies using GEFS operational ferecast
Initial date: 20 Mev 2016
OLR

Initial Date
(20 Nav 2018)

Daye 1-5 Ava
Forecast

Days B=10 Ave
Forecast

Days 11—15 Ave
Farecost
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The GEFS RMM Index forecast of OLR anomalies
show enhanced (suppressed) convection over the
Indian Ocean (over the Maritime Continent and
western 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] (cint:4Wrm™) Period:21-May—2016 o Z0—-MNov—Z016
The unfiled contours are GEFS forecast reconstructed anomaly for 15 days
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Constructed Analog (CA)
MJO Forecast

OLR prediction of MJO—related anomalies using CA model
reconstraction by RMM1 & RMMZ (20 Nov 2016)

Initial Date
(20 Mov 2018)

Days 1-5 Ave

Forecast

Days B=10 Ave
Foracast

Days 11=15 Ave
Forecast
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The Constructed Analog model depicts slow,
eastward propagation of the OLR anomaly
pattern; with enhanced convection moving
across the central Indian Ocean, and suppressed
convection from the Maritime Continent to the
central Pacific.

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:4Wrm™) Period:21-May—2016 o Z0-Mov—Z016
The unfiled contours are CA forecast reconstructed anomaly for 15 daoys
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MJO Composites - Global Tropics

ERY
i




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



