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Abstract. We report on highlights of current
understanding of global ozone. Its decline, whichsw w© Annual Mean, Global Ozone Mass Difference
primarily due to anthropogenic Cl and Br, has bee |
arrested. We also examine the effects of recenhezo
changes on summertime UVI in New Zealand, and sha
that the Antarctic ozone hole is a key factor gwiriation.
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Resear ch and Assessment Activity
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The Total Ozone Monitoring Satellite (TOMS)iserof
has been the workhorse of global ozone measureme
since 1978. The TOMS series has come to an endtheth
suspension of processing data from the Earth Pro r ]
satellite at the end of 2005. T . P P P P
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The Ozone Monitoring Instrument (OMI), a
US/Netherlands/Finland collaborative effort flyingn
NASA’s Aura satellite, is slated to be TOMS’ sucsms Figurel. Global ozone mass compared to the mean values
OMI has been producing global ozone measurememts si Of 1979-1981.
September 2004.

In a significant development, it now appeas ih NH

The World Meteorological Organization’s (WMO) mid-latitudes, approximately half the maximum valuaf
quadrennial “Scientific Assessment of Ozone Depigti 0zone reduction have been due to a long-term change
has been peer reviewed, is now undergoing a fenasion, ~ circulation. The cause of this change is unknown.

and will be published later this year.
NH mid-latitude ozone loss has generally bems than

in the SH (Figure 2). SH losses averaged over B0°-6
latitude are similar in all seasons, but are gstate
summer at the latitude of New Zealand.

Global Ozone: Highlights of Current
Understanding

One of the global data sets used by the WM@&hés i e Wi intine Desre Ratin
NIWA analysis, which integrates data from sever&l ahd r ' ‘ ‘ ‘
EU satellites with a global set of ground statigBedeker 0-02p7
et al, 2005). Figure 1 illustrates the NIWA data, sad
shows the change in the global mass of ozone 4i@¢e-
81. (For reference, the global mass of ozone ightyu3 x
10" kg, or 3 billion tonnes.)
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Global total ozone decreased through the eE®B0’'s
until it had declined about 5%. It has changedelitince
1998, and is still about 3% below pre-1980s valv€ékat
drives changes in global ozone? The principal drive
global ozone change has been anthropogenic halog 30-60 S
increases. This is clear both from the observedetagion -0.10 ' ‘ ‘ ‘
of long-term trends in ozone and stratospheric r@l Br, o o P e 00 o
and from our quantitative understanding of the deemn
involved.

There have also been several other contributorsosié
loading has been important, principally by provglin
surfaces for Cl and Br chemistry. This effect ignpbex
and uneven. The solar cycle also has an effedta&tstd at
2-3% peak-to-trough.
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Figure 2. Fractional ozone depletion at mid-latitudes
relative to the 1979-81 values.

The effect of the Mt. Pinatubo eruption in 198l
striking in the NH, where ozone values were low for
several years, but the absence of such an efféceiBH is
a mystery. Another unsolved puzzle is the caus¢hef
large drop in SH ozone in 1984-85.



by the ozone increase; the significance of thisrdigzancy
The observed ozone losses occurred mainlyaittittde  is unclear.
bands: roughly 15-25 and 35-45 km. Depletion in the
upper region was predicted as much as 35 yearsoage It has been observed that ozone at mid-lat&tideSH
caused by CI from CFCs. Loss in the lower regionsummer is strongly correlated with ozone loss iat th
however, dominates loss in the total ozone columm t  year's ozone hole (Figure 4), and further that pdgk at
greater atmospheric mass at those heights. It wdsauder is strongly coupled to mean summertime ozine
discovered in the mid 1980s in the Antarctic, andue to SH mid-latitudes. It follows that summer UVI is di¢o
Cl and Br surface chemistry. Antarctic ozone loss in the preceding spring. Thpesak
summer UVI has decreased in 2000-05, at least ity pa
Ozone loss in the Arctic has been much lessrseand because the ozone hole has been less intense.
more uneven than in the Antarctic. It worsenec
substantially through the early to mid 1990s, retomd in
1998 and has seen little trend since. However, ratita
ozone loss has been less severe since 2000 thhe b o o
years previous. The reasons for this amelioratiom a
unclear, although in one year (2002) it was drillna
dramatic anomaly in stratospheric ‘weather’ in 8i¢.

SH Spring, Summer Means

(x109 kg

from ‘7981 Mean

Relation to UV in New Zealand -l

Mass Differ

McKenzie et al, 1999, reported increases inkpea 2 -«
summer values of the UV Index (UVI) at Lauder, NZ i
(45°S), caused by decreases in ozone. Fortuitotisiy,
paper coincided with highest UVI values ever reedrat T
the site.

Figure 4. Springtime Antarctic ozone compared to

Mean Summer Ozone and Estimated UV Index summertime ozone at mid- and polar latitudes.

Lauder, New Zealand

Recovery?

The ozone decline driven by anthropogenic Gl &n
has clearly stopped. This is a result of reductiorthe Cl
and Br source gases, and thus due to the Montretd®l
and subsequent revisions. However the large yegpedo
variability may make it be too early to say thabwoe is
‘recovering,” i.e. increasing, due to decreases in
anthropogenic Cl and Br.
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Figure 3. Summer Qand UVI at Lauder, NZ

Since that time, peak UVI has declined subgithyt
and is now comparable to values of 1990 (FigureTB)s
decline coincides with an increase in mean ozoreesa
and is approximately quantitatively consistent witiThe
UVI decline is, however, somewhat greater than ieapl



