ATMOSPHERIC RESEARCH

Antarctic 1ce: the world’s alr museum

IT'S A FACT: the chemical composition of the

atmosphere is changing rapidly, worldwide. Sind|

the pre-industrial era, the concentrations d y

) from a core drilled

important greenhouse gases (see panel) have [, depth of

increased significantly. NIWA maintains the ey

longest continuous measurements of atmosphe S o (d ]
Dave Lowe carbon dioxide (CQ)in the Southern Hemisphere afeliyal!

Baring Head (se@/ater & Atmosphere 8(1):14-16). Antarctica. The
David Etheridge  In the 30 years since measurements began the bubbles

atmospheric Cohas increased by about 15%. containiMGTE
are clearly visible.

A sliver of ice

But even the longest available dataset fd

Air bubbles atmospheric CQgoes back less than 50 years. So
trapped in ice how do we know how CQconcentrations were near the coast of the Australian Antarctic Territory.
changing before this? And what were the levels dathis area was especially suitable because of its
hundreds or greenhouse gases in the atmosphere beforapid ice formation and very cold temperatures,
even thousands emissions from modern industry and agricultur@averaging —20°C. Fast ice formation means that
of years ago are started to change things? trapped air bubbles cover a shorter time span.
i 1 Changes over as little as 10 years can be detected.
providing vital Drilling for ice Also, the most recent air available is quite young,
information Fortunately, over 20 years ago, scientists made afowing comparison with modern atmospheric

about past levels important discovery. Near the surface of ice sheetgeasurements.

o gregn L trapped in tiny bubbles (above, right). This icqg the bedrock. At this depth the trapped air is over
gases in the provides a remarkable museum of the chemicalpgg years old.

' state of the atmosphere.
Earth's P Analysis of the methane (GHcontent of the

atmosphere The most successful investigations so far have begypped air (below) shows small variations in
' at the polar ice caps. Here, snow traps air in thgmospheric methane since 1000 AD. However,

firn, a permeable surface layer about 40-100 Bom 1800 to the present atmospheric methane has
thick. As more snow falls, the firn is buried deeper

and deeper until it is compressed into solid ice

with the trapped air enclosed in bubbles. Laye 1600 f

after layer of ice is built up, burying in the ice cap 1400 - §
- ¢

a history of past atmospheric composition. Becau glzoo C
the ice is both impermeable and inert, it is z;.’ i
remarkably good storage container for many of th © 1000 .

important gases in air.

To retrieve this atmospheric information,

Teachers: researchers drill into the ice cap and remove cort 1000 1200 1400 1600 1800 2000

. y ' - of ice. The cores are kept frozen until the ai YEET

0 see how this .

article links to the trapped in them can be analysed. Atmospheric methane over the last 1000 years. The plot

NZ Curriculum 1 shows small variations in atmospheric methane during the

visit: Methane increases over 1000 years natural climatic events: the medieval warm period (1000—

www.niwa.co.nz/ Australian researchers have been particularf§?00 AD) and Little Ice Age (1550-1800 AD). These

pubs/wa/resources/ e b e A e e ontrast with the dramatic increase in methane over Fhe last

f K d h_%gdo years. The blue symbols are measurements from ice; the

an ice cap 200 km across and up to 1200 m thiGly jine at the end of the record is from recent atmospheric

measurements from Cape Grim, Tasmania. (Adapted from
Etheridge et al.1998. Journal of Geophysical Research
103D13): 15,979-15,993.)
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correlated with temperature through the'féc d.

know that the climate changes were mltiarly'l‘
triggered by changes in the amount of solai"“ja‘j@'r‘ 0
radiation (insolation) reaching the earth due téhethane OVQF
wobbles in its orbit. The response of the greenhoudotopic techniques to dis i
gases, however, was to feed back and amplify ttf methane (sed/ater & Atmaspherb"
temperature changes by a factor of about twd.€vels of the naturally occurring radioact
Nowhere in the over 400,000 years of record disotope carbon 14 in methane, for example' ABmpera
the CQ or CH, concentrations approach today’ gndicate whether the methane is derived from fossilith the o ,; “1. ;
levels. Current greenhouse gas levels, which hafiels or from natural sources like swamps. Alreadgrobably dt E'“',

Greenhouse gases and predicting
climate change

Greenhouse gases — mainly carbon dioxide
(CO,), methane (CkJ and nitrous oxide (}0) —
make up a relatively small proportion of the
earth's atmosphere. However, because they
absorb strongly in the infrared part of the solar
spectrum and retain heat, they play a significant
role in the radiation balance of the earth and
hence its climate. Increases in their concentration
are viewed with concern, and intense
international activity is focused on predicting the
consequences of changing atmospheric
composition and its impact on the earth's climate.
Many of these studies are based on the use of
global climate models to predict, for example,
the effects of doubling atmospheric C@he

models use measurements of greenhouse gases as

input data but are restricted because data are
needed over long time periods for long-lived
gases like CQ
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the work has shown that 60 years ago up to 15% @fanges '"‘SOW e

Ly
atmospheric methane was derived from fossil sourcégsc""‘t"’n Today's. b7
fevels are indicated by ‘I\ 5

The study of atmospheric greenhouse gas recorgs solid lines at the A vl
in Antarctic ice will clearly provide a large amountright-hand side. :
of information about past climatic changes(Adapted from Petit et

However the data are also essential for testing hdl 1999 Nature 399

well global climate models can simulate observed?9-436.)

climate change in the past.

The study of air bubbles trapped in Antarctic ice
goes hand in hand with measurements of current
greenhouse gas levels and the development of
climate models to predict the future state of the
atmosphere.

All three kinds of research are currently bein
carried out by NIWA and CSIRG

Dave Lowe is based at NIWA in Wellington;
David Etheridge is at CSIRO Atmospheric
Research, Aspendale, Victoria, Australia.
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