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Fioletov & Shepherd: Seasonal persistence of midlatitude total ozone anomalies, 2003

ol Ozone (0U)
IR R R EE]

350N

Time series of midlatitude total ozone 1979 - 2000

« winter buildup and late spring/summer decline
« interannual anomalies established in
winter/spring persist through the summer period
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Ozone profile data sets

Merged SBUV(/2) data set

+ Nearly global daily coverage with a
vertical resolution of about 5 km

= monthly zonal mean zonal values

« November 1978 to December 2007

« profile ozone, layer amounts [DU]
for 9 layers between 1000 - 1.6 hPa

- processed using the SBUV version
8 algorithm

« Stolarski and Frith [2005]

Seasonal persistence of 1.) SBUV ozone and

This persistence of the ozone anomalies is quantified with
correlation functions between the ozone time series for
individual months. A strong persistence is characterized by
a clear clustered structure of large correlation coefficients.

SAGE |l data set

* based on solar occultation with
limited spatial sampling

+ January 1985 to December 2003

« ozone and NO, volume mixing
ratio on 16 pressure levels
between 700 and 0.2 hPa

« processed using the version 6.2
retrieval algorithm

« Zawodny and McCormick [1991]

HALOE data set

* based on solar occultation with
limited spatial sampling

+ October 1991 to August 2002

+ NO,, CH,, H,0, HCL and HF
volume mixing ratio on 22
pressure levels between 316
and 0.1 hPa

« data set prepared by GrooB
and Russell [2005]

2.) SAGE Il ozone

Correlation functions of SAGE Il ozone volume mixing ratio at
10 hPa in the latitude band 15°N-45°N demonstrate
persistence of ozone anomalies in winter and early spring and
confirm observations made for the SBUV data set.
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In the latitude band 45°N-60°N the persistence is less strong.
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We found a strong seasonal
persistence of ozone anomalies in
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stratospheric anomalies persist from November to October of the
following year. This seasonal persistence is particularly strong in the
15°N-45°N latitude belt. Analysis of SAGE Il ozone demonstrates a similar
persistence in winter and early spring (correlations for the summer months
are not displayed because of data gaps). Correlations for the latitude band
45°N-60°N are of comparable strength in late spring and summer but less
strong in winter. Which mechanism is responsible for the seasonal
persistence of ozone anomalies above 16 hPa?

Analysis of SBUV ozone data for the lower stratosphere reveals strong
persistence especially in the latitude band 45°N-60°N (not shown here). The
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Analysis of SBUV(/2) ozone data in the NH demonstrates that upper
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with subsequent slow summertime

is ozone build up in winter-spring
ical r ion of ozone.

Seasonal persistence of NO2 (SAGE Il) and NOZ (HALOE)

the subtropical and midlatitude upper

stratosphere. Because of the short
lifetime of O, in this region, it is not
possible for the memory to reside in
the ozone itself.

Winter-spring upper stratospheric
extratropical ozone anomalies have
been attributed to NO, anomalies
induced by the effect of the QBO on
the dynamical forcing of the BDC
[Zawodny and McCormick, 1991;
Chipperfield et al., 1994]
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Persistence of long-lived trace gases (HALOE)
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HALOE HCI, HF, H,0
and CH, anomalies
averaged over 15°-45°
equivalent latitude at 10
hPa establish during late
autumn/early winter and
then persist through the
whole spring and
summer. In October the
magnitude of the
anomalies decreases
and November (not
shown here) is a
transitional month where

T e the anomalies of the next
Dec - Feb - ppr winter start to build up.
Merged fom instruments, Francsco
Groos and Russell (200

Zawodny and

), K0, CH,, NO,
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Year-to-year variability of SAGE I
NO, for 15°N-45°N at 10 hPa
illustrates the persistence of NO,
anomalies during winter and spring.
Because of data gaps we can not
analyze the behavior after April.

HALOE NO, anomalies for 15°-45°
equivalent latitude at 10 hPa clearly
persist from winter through spring
and summer until the following
autumn.

An additional test of our
hypothesize confirms that NO, and
ozone anomalies are negatively

- maoe-nox  correlated during summer

Reconstruction of ozone time series based on March ozone for 15N-45N, Layer 5-9 (16-1.6hPa)
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