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Low temperatures in the Arctic stratosphere
have led to severe ozone loss during the
spring of 2005
SCOUT project office

25 April 2005. The chemical balance in the stratosphere has
changed significantly due to the presence of PSC clouds,
altering the breakdown products from man-made CFCs (chlo-
ro f l u o rocarbons) so that rapid chemical ozone destruction can
occur in the presence of sunlight. The cold conditions aff e c t e d
the distribution of nitrogen oxides, allowing
ozone loss to continue longer than usual.

The first signs of ozone loss were reported in a
press release issued by the SCOUT-O3 project
and the European Commission on 28 January
2005. As sunlight returned to northern lati-
tudes the rate of ozone depletion increased and
rapid destruction of ozone occurre d
throughout February and March. In the alti-
tude range where the ozone layer usually
reaches its maximum concentration, more than
half of the ozone was lost. “Overall, about 30%
of the ozone layer was destroyed” says Markus
Rex, an ozone scientist from the A l f re d
Wegener Institute in Potsdam, Germany. “This
largely prevented the normal seasonal increase
of the thickness of the ozone layer during
winter and led to a thinner ozone layer in
A rctic spring compared to warmer years”
continues Rex. 

The overall degree of ozone loss this year was
of similar magnitude as the record loss that
was observed in the Arctic during the winter of
1999/2000. During late March the Arctic air
masses drifted over central Europe, which, in
combination with unrelated dynamical effects,
led to individual days of significantly
increased UV-B radiation and sunburn risk in
parts of Europe. The affected region reached as
far south as northern Italy.

Emissions of ozone depleting substances are
now largely banned worldwide by the
Montreal protocol. As a first success of this
milestone of international cooperation in envi-
ronmental policies the atmospheric concentra-
tions of CFCs started to decrease. But the
atmospheric lifetime of these compounds is
extremely long and the concentrations will
remain at dangerously high levels for another
half century.

Over the next few decades the fate of the A rc t i c
ozone layer will mainly depend on the evolu-
tion of atmospheric temperatures at the altitude
of the ozone layer. Over the past forty years the
conditions there have become significantly
c o l d e r. “The cooling was particularly
p ronounced for the cold A rctic winters. 

Unfortunately these are the winters that result in large ozone
losses. In 2005 the average extent of conditions cold enough
for the existence of polar stratospheric clouds was four times
l a rger than ever observed in the sixties or early seventies of
the past century” says Georg Hansen, an ozone scientist fro m

A beautiful photo of mother-of-pearl stratospheric clouds. Photo: Geir Braathen, Norwegian
Institute for Air Researc h .

Mother-of-pearl clouds re p resent a special type of polar stratospheric clouds. In this photo we see
such clouds above southern Norway at sunrise on 5 January 2005. Mother-of-pearl clouds show up
in the stratosphere, about 20-25 km above the ground, in lee-waves that form when strong westerly
winds blow over a mountain range. The colours are caused by diffraction around the ice particles
that these clouds consist of (the so-called halo effect). Despite their beauty they forebode ozone
destruction through conversion of passive halogen compounds into active species that destroy ozone.
Photo: Geir Braathen, Norwegian Institute for Air Researc h .

This article was first published in ‘EGGS’, newsletter of the European Geosciences Union
( w w w. c o p e r n i c u s . o rg/EGU/newsletter/eggs_12.pdf), Issue 12, July 2005, and published
h e re with permission from EGU.
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With hard times in the oil patch, Chief took a sales job with
Dresser SIE, his territory being all of Western Canada. When the
oil industry revived itself, he started a new business, Chief
Drilling Limited, which operated hydraulic shothole drills. He
sold his interest in 1967, and then for a few months party
managed a seismic crew for Comanche Exploration.

In 1968 he moved to Lethbridge, “because of the predicted
potential growth and the less complicated way of life.” This
move didn’t live up to expectations, and in his latter years he
spent time in both Raymond (~20 km S.E. of Lethbridge) and
Calgary, as his work demanded. 

Until his death on February 27, 1974, Chief Edwards worked on
various art-related projects, including teaching continuing educa-
tion art for the City, and publishing a cartoon series, “Life on the
J-Lazy-S”, for the Herald. His life long interest in the history of
Western Canada culminated in two series of oil paintings, one

featuring the history of Alberta oil fields, and the other the history
of the Canadian West during the fur trade and early white settle-
ment. Sixteen of the original seventeen paintings in this latter
series can be seen on display at Fort Calgary 
(see http://www. f o r t c a l g a r y.com/popups/paintings.htm). The
Glenbow Museum also has many original T.H. Edwards works in
its archives, with some available for public viewing through their
photographs database. 

The C.S.E.G. honours T.H. “Chief” Edwards, both as a working
man who helped build the Canadian seismic industry in its early
days, and as an artist who captured the spirit of our industry in
its infancy. R
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Low temperatures in the Arctic stratosphere...
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the Norwegian Institute for Air Research. This continuous cooling
t rend is qualitatively consistent with what would be expected as
a result of increasing concentrations of greenhouse gases in the
a t m o s p h e re. However, the coupling processes between climate
change and temperatures in the polar ozone layer are compli-
cated by feedback processes that are currently not suff i c i e n t l y
understood to make reliable predictions for the future .

Scientists from the EU SCOUT-O3 Integrated Project have been
studying the links between stratospheric ozone and climate
change in the Arctic since May 2004. The project is co-ordinated
at the University of Cambridge’s Department of Chemistry and
has 59 partner institutions with over 200 scientists involved from
19 countries. “Our aim is to improve the predictions of future
ozone and other stratospheric changes as well as the associated
UV and climate impact” says Neil Harris from the University of
Cambridge, one of the coordinators of the project.

“Within SCOUT-O3 we have followed the meteorological condi-
tions in the Arctic closely and a suite of atmospheric observations
and model calculations were triggered on a very short notice,”
says Florence Goutail, an ozone expert from CNRS.

The A rctic ozonesonde station network started a campaign of
c o o rdinated measurements to monitor the chemical ozone
d e s t ruction. Groundbased instruments, belonging to the Network
for the Detection of Stratospheric Change, deployed thro u g h o u t
the A rctic region, have followed the evolution of the ozone layer.
E S A carried out additional measurements of the chemical compo-
sition of air in the A rctic ozone layer with the ENVISAT re s e a rc h
satellite. The high flying re s e a rch aircraft Geophysica made a
deployment deep into A rctic air masses resulting in additional in-
situ observations of key species. Preliminary results from all these
studies have been presented at the European Geophysical Union
meeting in Vienna this April.  R
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