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Introduc)on:

Sudden stratospheric warmings (SSWs) are
the dominantsource of variability in the
northern hemisphere winter stratosphere.
SSWs are deﬁned as wind reversal at 60N
and 10 hPa from westerly to easterly and
recovering to westerly aBer the event.
SSWs slow ozone depleDon in the winter
stratosphere.

Methodology:
•
•
•

•

Using ERA-interim 6 hourly data,
climatology was built with python for
1979-2014.
Anomalies ploaed for temperature and
ozone for chosen winters
28 SSW events in this Dme period used to
build 60 day Dme series set around event
day zero for each event. Wind,
temperature, and temperature and
ozone anomalies ploaed for events.
Ozone anomalies are calculated from
2008-2014, aBer the AURA MLS data
assimilaDon. (2009 missing)

at Albany SUNY,2 Colorado State University

Selected winter seasons:
2013-2014: non-event year

Selected events:
22 February 2008

Fig. 3: temperature anomaly

Fig. 9: event wind

Fig. 4: ozone anomaly

The winter season 2013-2014 was chosen because there
was no SSW or excepDonally strong vortex. Temperature
and ozone anomaly plots show no excepDonal warming or
ozone depleDon.

2008-2009: Strongest SSW on record

Conclusions:

Fig. 10: temp anomaly

Fig. 11: ozone anomaly

In the 22 February 2008 event the warm temperature anomaly begins in
the upper stratosphere days before event day 0 and propagates
downward with ﬂow decelerates and eventually turns eastward(Figs. 9
&10). The posiDve ozone anomaly appears aBer the warm anomaly and
propagates downward more slowly (Fig. 11).

9 February 2010

SSWs begin with warming in the upper stratosphere about
10 days before event day 0 which is quickly propagated
downward through the stratosphere. PosiDve ozone
anomalies appear closer to event day 0 and do not
propagate downward as quickly as temperature. The
Dming of the of the ozone anomaly suggests increased
poleward transport of ozone by the Brewer-Dobson
circulaDon with the breakdown of the polar vortex, but
limited verDcal transport.

Future Work:

• InvesDgate why downward transport of ozone occurs
much slower than temperature.
• Examine the impact of increased ozone aBer SSWs on
radiaDve heaDng in the polar stratosphere.
• ERA-interim does not include interacDve ozone in
radiaDve heaDng rates (below).

Selected variables at 50 hPa:

The Polar Vortex and SSW Events:

The zonal mean zonal winds at 60N and
10hPa are easterly in the summer months
with a westerly polar vortex developing in
the winter. In a SSW event this westerly
circulaDon reverses.

Fig. 5: temperature anomaly

Fig. 6: ozone anomaly

Winter 2008-2009 had the strongest SSW on record and a
large warm temperature anomaly is seen in Fig. 5 and a
posiDve ozone anomaly in Fig. 6. The temperature anomaly
propagates downward through the stratosphere quickly
while the higher ozone concentraDons propagate
downward much slower.

2010-2011: Anomalously strong polar vortex

Fig. 12: event wind

Fig. 13: temp anomaly

Fig. 14: ozone anomaly

In the 9 February 2010 event the warm temperature anomaly appears in the
upper stratospheric about 2 weeks before event day 0 and propagates
downward quickly (Fig. 13). The westerly ﬂow begins to slow at this point,
shiBing to eastward at event day 0 (Fig. 12). The posiDve ozone anomaly in
appears closer to event day 0 and indicaDng poleward transport but limited
downward transport (Fig. 14)

6 January 2013
Figure 1: 31 Day moving average of zonal mean
zonal winds at 60N 10hPa for 1979-2014
Fig. 7: temperature anomaly

Figure 2: Composite of 20 event Dme series from
1979-2014 zonal mean zonal wind at 60N 10hPa.

Fig. 8: ozone anomaly

Winter 2010-2011 had a parDcularly strong and persistent
westerly vortex. Seen in Fig. 7 a persistent cold anomaly is
present from January through March between 100hPa and
10hPa. Ozone depleDon is seen in the negaDve ozone
anomaly in Fig.8 in this same period. The depleDon
suggests both depleDon with the development of polar
stratospheric clouds and that ozone transport from the
tropics by the Brewer-Dobson circulaDon is limited.

Fig. 15: event wind

Fig. 16: temp anomaly

Fig. 17: ozone anomaly

This SSW shows a very sudden change of wind direcDon with an early slight
deceleraDon 2 weeks before a rapid shiB from westerly to eastly winds (Fig.
15). Warm temperature anomaly appears only days before event day 0 and
propagates quickly downward(Fig. 16). This anomaly propagates quickly
downward to the lower stratosphere. The ozone anomaly in contrast shows
less verDcal transport (Fig. 17).
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