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1. What is the Southward Wind Shift (SWS)?
Zonal Wind Stress Anomalies during ENSO

TAKE-HOME MESSAGES
• Most CMIP5 models capture the observed SWS, but the magnitude of
zonal wind stress anomalies are underestimated during ENSO events.
• Biases towards west in the location of the anomalies in zonal wind
stress, precipitation and SST more pronounced in CMIP5-without-SWS
than in CMIP5-with-SWS.
• ENSO phase-locking and its termination rates appear much more
realistic in CMIP5-with-SWS than in CMIP5-without-SWS for strong El
Niño and La Niña.

6. Seasonal Synchronization and SWS
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§ During El Niño (La Niña) events, the associated westerly (easterly) wind anomalies are
quite symmetric about the equator prior to the event peak (SON) whereas there is a
shift of these anomalies towards south of the equator during the mature phase (DJF).
§ Magnitude of the SWS dependent on the magnitude of the event.
§ The zonal and meridional movement with easterly wind anomalies during La Niña
events largely mirror for moderate El Niño.

2. Importance of the SWS
The SWS has been shown to…
§ …make the thermocline depth in the eastern equatorial Pacific return to normal values.
§ …play a crucial role in the discharge process of the warm water volume during El Niño
events.
§ …transfer mass between Northern and Southern Hemisphere during El Niño events.
§ …play a key role in the synchronization of El Niño events with the annual cycle as well as
rapid termination of these events.

• Tendency for a boreal winter
maximum in CMIP5-with-SWS,
although large spread.
• Minimum and maximum variabilities
swapped in CMIP5-without-SWS.

• For strong El Niño, 60% (28%) of
peaks occurring during NDJ in
CMIP5-with-SWS (CMIP5-withoutSWS).
• For moderate El Niño, not difference
found.
• For La Niña, 43% (23%) of peaks
occurring during NDJ in CMIP5-withSWS (CMIP5-without-SWS).

5. Possible drivers of the SWS

3. Goal of this Study

Sea Surface Temperature Anomalies in DJF

• Do the CMIP5 models reproduce a realistic SWS?
• What variables are related to the SWS in CMIP5 models?
• What is the role of the SWS in the seasonal synchronization of modeled ENSO events?

• Westward shift
of the
anomalous SST
during El Niño
events, more
pronounced in
CMIP5-withoutSWS.
• Magnitude
weaker for
strong El Niño
and La Niña in
CMIP5-withoutSWS.

4. The SWS in CMIP5
Latitude of Anomalous Zonal Wind Stress Maximum

• The majority of the
models simulate
realistic SWS during at
least one of the three
types of ENSO events.
• CMIP5-with-SWS is
comparable with
observations.
• CMIP5-without-SWS
exhibit latitude of
maximum zonal wind
stress roughly
constant.

Precipitation Anomalies in DJF

Climatological Sea Surface Temperature and Precipitation in DJF

• Larger rainfall in the ITCZ than in the SPCZ in CMIP5-without-SWS.
• Warmer SST underlying the ITCZ in CMIP5-without-SWS.
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• Westward shift
of the
anomalous
rainfall during El
Niño events,
more
pronounced in
CMIP5-withoutSWS.
• Models
underestimate
the magnitude,
particularly
CMIP5-withoutSWS.
• Statistically
significant
relationship
between
precipitation
anomalies in the
NW Pacific and
the magnitude
of the SWS.

