
Climate change - what the models say 
Imagine a sphere the size and mass of Earth orbiting the 
Suo in much the same way as Earth does. If the planet had 
no atmosphere, solar radiation would heat the surface to a 
globa l annual average temperature of about - J8°C. 

How they compare 
observations 

a U.K.·based model 

CSIAOmodel 

a U.S.-based model 

for J anual)' mean sea-level pressure, CSIRO's latest simula tion get• closer to the real 
thing than some earlier overseas simulations. 

Feedbackloopsfeedbackloops 

Feedbacks in !he climate system reflect its 
dynamic procc~s; incorporating !hem in1o 
the GCMs is a challenging but essential 
cask. Posi!ive feedbucks enhance the global 
warming. while negatave ones acl to reduc~ 
it. llere are a few examples. 

Clouds: Variauons in cloud cover in 
response lo global warming are particu larly 
imponant because, depending on their 
altitude, cloud• either mainly reflect solar 
radiation back tobpace thus reducing wann­
ing (low-aliitude cloud. negative feedback) 
or reflect more heat back to Earth's surface 
thus increasing it (high-altitude cloud, posi­
tive feedback). 

Water vapour feedback: Warmer oceans 
due to increased COz levels will lead to 
increased evaporation and th us more water 
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vapour in the atmosphere. As water vapour 
is a major 'greenhouse gas', this will add to 
the warming- a positive fc.cdback. 

lee-albedo feedback : As the planet 
warms and iet: or snow rneh 10 reveal a 

darker underlying surface (be it ocean or 
land), itS albedo-a mcasurcoftheamounl 
or shortwave radiation reflected from 
Earth's surface- will decrease. Thus more 
sunlight will be absorbed at !be surface, 
increasing the wam1ing. 

Unfortunately. our quantitative under­
standing of some of these feedback 
mechanisms is still sketchy. Bur scientists 
do know that feedback-induced changes 
have the poten tial to significanrly enhance 
or reduce 'greenhouse· warming. so a lot of 
effort is going into quantifying the effects. 

On Earth, we can thank our naturally 
occurring atmospheric 'greenhouse gases' 
- water vapour and col in p<trticu lar- for 
absorbi ng ou tgoing long-wave radiation 
and raising the temperat ure to a life­
supporting averr•gc of 1s•c. 

Of course. concern about the greenhouse 
c ffcc! is not directed at the fact thal these 
hea t-absorbing componen ts arc present in 
ou r ntmosphcrc, but rather a1 1hc amoun" 
of carbon diox•dc and other greenhouse 
gases we've been adding. lee records show 
1ha1 for 10 000 years prior to the industrial 
revolution the level of col ~taycd at about 
280 parts per mi ll•on (p.p.m. ). In 200-odd 
yea rs it has increa~cd to 350 p.p.m. and i:. 
currently rising at 0·4'Vu per year. 

Over the ~amc period. in tune with 
industrial and agricu ltural expansion. we've 
managed to release libcrnl quantities of 
other greenhouse gases: methane, up from 
750 10 1700 pans per billion (p.p.b.): nit· 
rous oxide, up from 285 to 310 p.p.b.; und 
chlorolluorocarbons. up from zero 10 450 
pans per 1rillion. But while scientists are 
certain that the composi tion of today's 
atmosphere differs from that of the not-$0· 
distant pas1, they arc less certain abou t just 
how these change> will inOuencc climate . 

Withou t any idcnrical plunctson which to 
experiment. we have to rely on computer 
models 1ha1 simulate 1hc dynamics of 
Earth's atmosphen: as our main guides to 
understanding what will happen to global 
cl imate as the greenhouse blanket absorbs 
more and more heat. In a hierarchy of !hesc 
models. the so-called General Circulation 
Models (GCMs) are the mos1 sophisticated. 
but until recently none had been adequately 
coupled to fu lly mtcractive ocean models 
(two have been now). Moreover. thc,c 
models sti ll do not possess the spa t tal resol· 
ution that scientists need for a clear picture 
of what will happen rcgionally. 

Nevertheless. they still offer our best 
hope for prediclmg future climatic trends 
and. more ~pccifically. anomalies such as 
drough1 (sec the box on page 11) ln the 
csmo Division of Atmospheric Research, 
Or Barrie l'ittock and a team of scientistS 
arc using simulations from a number of 
GCMs, along with other information. as the 
basis for scc1Urios 1ha1 describe the possible 
impact of cl im<~tic change in our regio11 and 
across Australia. 

Making fair wcalhcr of GCMs 

If all connections between physical 
phenomena could be explained by simple 



Identifying the onset of droughts 

Water; it's a safe bet that, every year, some­
where in Austr~ li~ will get too much too 
quickly or too li1tle too late. A her the catas­
trophic autumn floods in Queensland and 
New South Wales. the onset of drought this 
spring would seem a cruel irony. How likely 
that is, scientists are not certain. 

Unfortuna tely. predicting drought is not 
a high priority for many scientists studying 
cli mate. They tend to put most of their 
research effort (and computing power) into 
studying gTeenhouse-induced climatic 
changes, with a strong emphasis oo changes 
in the concentrations of atmospheric C0

2
. 

Mr Barrie Hunt of CSIRO's Division of 
Atmospheric Research is something of an 
exception. With Divisional colleagues Dr 
Roger Hughes and Dr Hat Gordon, and Or 
Richard KJceman of the Bureau of 
Meteorology Research Centre, he has been 
using General Circulation Models to help 
understand the onset of drought and to 
develop methods tha t will help predict 
them. He has recently used one of the Divi­
sion's models to 'predict' the start and finish 
of some past major drough ts, including the 
catastrophic one of 1982-83. 

Many Australians will remember 1982-
83 as the time of the cominent's most severe 
drought for 100 years. 1t was heralded by a 
huge manifestation o( the atmospheric and 
oceanic perturbation known as ENSO (El 
Niiio/Southem Oscillation) (sec Ecos 49 
and 63). 

For atmospheric scientists like Mr Hunt 
with a specia l interest in droughts, El Nino 
even ts provide a strong focus for research. 
Records show that the phenomenon has 
always been associated with drought of 
some dimension in Australia. so it is con· 
firmed as an important drought precun;or. 
Stmilarly. sea-surface temperature (SST) 
anomalies in the tropical At lantic Ocean 
have been identified as strongly linked with 
droughts in north-eastern Brazil. El Niiio 
still umact:i most tnterest, however, as it is 
the only large·ocah: SST ~u1omaly that is also 
potentially predictable. 

Ms Mary Voice, from U1e Bureau of 
Meteorology Research Cent re, and Barric 
llunt performed the first general circulation 
experiment specifically designed to simu­
late ENSO-rclatcd drought in the early 
1980s. By introducing SST anomalies into 
th.c model - in much the same way that 
'greenhouse· researchers introduce double 
the current level of C0

2
- they obtained 

droughts over parLS of Australia, southern 
Africa. South America, and Nonh 
America. 

More recen tly, a drought-prediction 

Predicting drought 

from the model 

what actually 
happened 

July 1982 

In a drought-prediction CXIleriment , model 
outvul simulated wilh some success what 
happened during Australia's great drought 
of1 982-83. 

experiment by Rarrie Hunt , Hat Gordon. 
Roger Hughes. and l{ichard Kleeman has, 
with some success, ' forecast' (or perhaps 
more accurately 'hindcast') the great 
Australian drought of 1982-83. With a sim­
ple model of 1 he Pacific Ocean and 
observed winds for a 20-ycar period prior to 
I January 1982, lhcy predicted theSSTvar­
iations. AI that poin t they assumed that no 
further observational information was 
available. The next stage was to couple a 
simple atmospheric model to the ocean 
model and to run the two for 18 months 10 

simulate the El NitiO monlh ly SST 
anomalies for January 1982 to June 1983. 
Finally, they inserted these temperatures 
into the global atmospheric model starting 
from normal January conditions of a control 
run. 

This model acwally predicted the 
changes in rainfa ll both glob:tl ly and, of 
more interest , over Austr;tlia. The result~ 
were encouraging and established the via­
hility of the modelling scheme developed. 
including I he break of the drought early in 
1983 (sec the maps). Interestingly - espe­
cially for followers of chaos theory - a 
repeat of the experiment commencing from 
a different ye;u of the control run produced 
poorer results, indicating the sensilivit y of 
the experiments to initial conditions. This 
laner outcome seems closely linked to the 
complex connections of the physical 
phenomena Lhat drive our climate (men· 
tioncd in the main article), which Barrie 
Hum and Hat Gordon believe arc responsi­
ble for what they call 'naturally occurring 
drought' - droughts that do not necessarily 
have a distinctive precursor mechanism. 

To test whether droughts due to SST 

November 1982 

rainfall 

o much 
reduced 

O reduced 

O enhanced 
o much 

enhanced 

a noma tics oc her 1 han El N ino could be sati~­
factorily 'predicted'. Mr l lunt's and Or 
Gordon's latest GCM experiment~ have 
focused on simulating the 1988 Uni1ed 
States one. Nier inserting the observed 
monthly surface temperatures of the Pacific 
Ocean in 1988 into their model they 
obtained rainfall changes over the Ameri­
can continent thal represented the general 
characteristics of the drought quite well. 

Thc.sc latest drought-related experiments 
of Mr Hunt's research team arc most 
encouraging. They have brought the pros­
pects for predicting drought using the gen­
eral circula.tion models several steps nearer. 
Unfortunately, only in the case of SST 
anomalies associa ted with El Nioo are the 
immediate prospects for predictions 
reasonably good. 

But Mr Hunt hopes that his Centre for 
Drought Research - formed from the 
nucleus of drought-investigators in the 
Division of Atmospheric Research - will 
attract greater intere:.t in and support for 
research into such prediction. Like many 
others, he looks forward to the day when 
some of the misery that drought so often 
brings tO communities throughout the 
world will be ameliorated by a 'drought 
alert' warning one to two seasons in 
advance. 

The problem of ' naturally'-occurring 
drought. B.G. Hunt and !I. B. Gvrdon. 
Clinwte Dynimucs , l988, J , L9-33. 

lnterannual variability of the simulated 
hydrology in a climatic model - implica­
tions for drought. H. B. Gordon and 
B.G. Hunt. Climme Dynamics, 1987, 1, 
113-30 

Nonlinear influences- a key to short-term 
climatic perturbations. B.G. Hunt. 
Journal nf the Atmnspheric Sciem:eJ , 
1988, 45 , 387-95 
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linear equations - such as 'doubling the 
wind speed would lead to twice the cvapora· 
lion rate would lead to twice I he rainfall'­
climate pred ictions for the next 20 years 
cou ld be performed simply in an hour or 
two on your home computer. 

Unfortunate ly for modellers, life's not 
like that. The atmosphere-ocean system is 
extremely complex, highly non-linear, and 
fu ll ofintcrnct ivc procc:;scs with mony feed­

back loops (sec the box on page 10). So, 
despite the fact that today's super-comput­
ers can make millions of ca lculations in the 
blink of an eye, simulating our planet's 

dynamic atmosphere for a decade or two 
can take more than a month . 

Of course, GCMs don't perform magic 
tricks. They simply solve a set of mmhcrnat ­
ical equations that predict the value or the 
winds, temperature, humidity, and pres­
sure . They then use these predicted values 
to calculate the rai nfa ll , cloud cover, radia­

ti vc heating, and so on. 
Typically. the models solve each cqua· 

tion for a number of points formed by divid­
ing Earth's surface into a horizontal grid­

a mesh of 500 km gives abou t 35 points over 
Austra~a and some 2000 poin ts covering 
the globe. But the models don't s top there. 
For, a lthough in general conversation we 
talk abou t ' the atmosphe re' , its constituents 
and behaviour do of course vary considera­
bly, depending on altitude. So all the mod­
els arc also three-dimensional, wi th grid 

points ex tending into the stratosphere on a 
series of levels . (Modellers tend to talk 

A stark reminder of A ustralia 's climutic 
extremes. 

abou t GCMs on the basis of the number of 
levcls - 4-lcvel. 9-levcl. 15-level. etc .) 

To run a IS-level model based on a 500-
km mesh. we wou ld have to solve equations 

for 30 000 points before we could advance it 
one time-step. If this interva l is 10 minutes, 

one model month would require this set of 
ca lcula tions to be carried ou t 4500 times. 
Assuming that most super-computers 
would take about 5 hours to advance the 

simulation a month , climate modelling is 
clearly not for the poor o r fa int-hearted. 

World-wide, about 16 GCMs exist: 
nearly all of them have been bui lt by 
research institutions in the Northern 
Hemisphere - a fact that hns tended to 

keep theirfocuson h<>w <~Cc.:uriltely they rep· 
resent the climates of Europe and North 
America. Recently, Barrie Pittock and his 
Divisional colleague D r Peter Whetton 

h<IVe examined six simulations from five of 
the world's IMgest models, including a 
model developed by the Division 's Mr Bar­
rie Hunt and Dr H al Gordon, to determine 
how well these simulme climate over 
Au~tra l ia. (One of these models was run 
with two different ways of representing the 
oceans , hence the extra simula tion.) As 
they expected , the match between simula· 
lions of the present clima te and the real 
thing differed quite markedly between 
models (sec the maps on page 10). 

Understandably, those that more suc­
cessfully simu late today's climate under 
current levels of COz a re viewed with more 
confidence by scientists using them to simu­

late the result of doubling COz concentra­
tion . Most of the models include a coarse. 
but fairly rea listic, geography, an interac­
tive cloud scheme. seasonal and pe rh aps 
day/night radiation cycles. and some 
mechanism for ca lcul<tting precipitation . 
sea-ice and snow cover. evapora tion. and 
soil moisture. 

However, the simulations available to the 

Division 's scientists so far s till use a rela­
tively simple represent<ttio n of thcoce;m ­
a 'poor man's ' or a 'slab ocean' - that takes 
limited account of circulation. And as Ecos 
63 reported , the rate of uptake of heat by 
the deep oceans and any consequent change 
in deep ocean circulation may turn out to be 
major determinants of the impact of the 
greenhou~e effect. 

Scientis ts arc developing fully coupled 
ocean-atmosphere models, but the limits of 
computer size . compounded by the much 
longer time-sc:•les associated with deep 
oceanic circula tions, create new computa· 
tional problems. Early attempts to couple 
the two types of model together led to the 
rea lism of the simulat ion becoming gradu­
ally poorer. 

Limited computer power is also the 
major barrier to achieving better regional 

estimates. As the illustrations show, the dis­
tance between grid points determines how 
well a model represents continental bound­
aries . Even the best do this crudely; reason­
able regional representation wi ll not be 
avai lable until g rid points are no more than 
50 km apa rt. At I he mome nt. for cl imatic 
timc·scalc5, 1hc world's biggest supcr·com· 
puter simpl y c<mnot cope with calculations 
of the resultant number and complexity. 

The Division uses two GCMs - the 
QiiRO model , mentioned earlier, developed 
by Mr Hunt and Dr Gordon, and o ne origi­
nally built by the Australian Numerical 
Meteorology Resea rch Centre. Given the 
importance of the ocean and of phenomena 
such as El Nii1o in Australia's climate, the 
Division 's scien tists - working with col­
leagues from the Division of Oceanography 
and the Centre for Environmental 
Mechan ics (se~ £CO$ 63) - have attached 
top priority to building a [ully interactive 
ocean into the ·models. 

They have been encouraged by initial 
comparisons that show the Hunt and 
Gordon model to be one of two giving the 
best representation of the current or ·con­
tro l' c limate over Australia. These compari­
sons help the Division'sscic tHists 10 iden tify 
and 10 correct particular problems in the 
model. 

A few uncertainties 

it's hardly surprising that predicting clima­
tic change is difficu lt . A brief rcnection on 
our planet's inhe rent climatic variabi lity 
and the complexities of the interactions bet­
ween Earth's a tmosphere. oceans. topog­
raphy , pl:mts, and an imals reminds us that it 
would be a Git rgant uan t<1Sk to simulate the 
whole process. The GCMs don't attempt to 
do that, of cou.rsc , but g radually modellers 
are incorporating more feedback 
mechanisms into their models to take into 
account key na tural processes - the C<lpac­
ity of plants to modify surface evaporation. 
the way oceans will store and distribute 

increased heat. and the effect of clouds. 
But n:gardless of ihe way various feed· 

back mechanis ms eventually slow down or 
speed up the warming, simple physics 
requires that the additional infrared radia­
tion absorbed by greenhouse gases must go 
somewhere. The challenge is to work out 

how global and regional climate responds to 
this additional heat distributed a.round the 
planet. 

Dr Pittock's team argues that, although 
we may have to face a further decade, or 
more, of uncertaint y before a clear picture 
emerges of nhe local impacts of the 





Regional impacts 

At the regional SC<~ le, the various GCMs do 
not agr~e well. A glance ill the illustrations 
will sbow why this is hardly surprising: the 
models use grid points - typically some 
500-700 km apart - that lead to a severe 
smoothing of coastal and topographic fea­
tures. Given lhat weather conditions can 
vary over a few kilometres (annual rainfall 
either side of the Great Dividing Range, for 
example) , describing regional clim;nic 
changes presents quite a challenge. 

It is for this reason that, until the resolu­
tion of the models improves, Or Pittock's 
team is not considering the full range of pos­
sible regional climatic changes but just 
concentrating on the impact of a uniform 
warming. Thev nre drawing on knowledge 
about tcmperatu re tolerance~ of pia nts, 
along with evidence of the way ecosystems 
have responded in periodJ. warmer than the 
present - according 10 evidence of varia­
tions in lake l~vel~. fossil records, and 
changes in vegetat1on recorded by pollen 
preserved in sediment. The scientists arc 
currently developing preliminary climate­
change scen:1rios for Victoria , Westem 
Australia. New Slluth Wales. and the 
Northern Territory and they plan (as fund» 
become available) to develop scenarios for 
the remaining Stmcs. 

For the Jirst reg1onal study - oovc£ing 
Victoria - Or Pittock and his Divisional 
colleague Mr Kevin Hcnne.<;Sy assumed a 
gcncrai3°C rise in temperature throughout 
the year. This could occur some time in the 
nexl3\J-60 years. They ignored the eUects 
of possible changes in soil moisture and 

A warmer Australia simply won' t be cold 
enough for some Victorian orchardi~~. 

Greenhouse, and fruit set 
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The ( hart shows estimated chilling 
rc<1uiremen1~ for some fruits and nuts, and 
average chilling nnittotnls for live districts 
in Victoriu now and following a 3•c 
•greenhousc'-induced warming (red section 
of bars) . 1l1c dnta may signal problems 
ahead for fruit-growers. 

cloud cover, <tnd the fact that the rise would 
probably not be distributed evenly at all 
sites across the State. The researchers 
emphasise that even small temperatu re 
changes are known to make big impacts. 
For example. when Shakespeare was writ­
ing 'The Winter's Tale' during the last Lillle 
ice age - a period when the Thame~ wa~ 
frequently froz~:~n over - the aven1ge temp­
erature is believed to have fallen only 1•c. 
In Australia, 3•c is the difference in annual 
mean temperatures between Melbourne 
and Sydney. or Sydney and Brisbane. 

They examined what a 3•c warming 
would mean to the fTequency of occurrence 
of various critical temperatures and runs of 
temperatures across Victoria, considering 
such agriculturully important v;1riables as 
chilling units - a measure of tbe coldness 
critical for some plants to break flower-bud 
donnancy and to ~et most nuts and stone 
fruit. When they calculated the number of 
days in which the overnight temperature b 
at or below ere under present climatic con­
ditions <lnd compared this ligure with what 
would happen with a 3•c warming, they 
came up with results that have serious impli­
cations for Victorian agriculture. As the 
chart above shows. even allowing for topog­
raphical influences, most &tone fruits would 
no longer be viabh: in the imponnnt f1 uit· 
growing Goulburn Valley. and grape-grow­
ing, especially for white-wine grapes. would 
be at risk in much oft he northern part of the 
State. 
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At the otht!rcnd of the thermometer, the 
number of days over 35"C would double in 
most parL~. More importantly, the fre­
quency of a succession of hot days would 
incrc<&se. A succession or five such days 
would put great stress on rnost field crops 
and other vegetation. Warmer conditions 
e<Jrlier in 1 he season may also lead to earlier 
maturation of crops and subsequently lower 
yields. 

Clearly, for people earning their living 
from the land in southern Australia the 
impacts would be signilicant. For some, 
switch.ing to new varieties or new crops m3y 

be one solu tion: for others. moving further 
south may appea l. Tasmania could become 
the new Mecca for Australian wine-grow­
ers. 

Some things, of couTSe. cannot be re­
located easily - examples include our 
southern sno·w-fields. which may find they 
start to experience too many warm winters. 
And what of changes to our natural ecosys­
tems currently preserved in national 
forests , parks, and reserves, and the impact 
on fisheries, the spread of pestS and dis· 
eases, changing water supply, and infras-
1 ruct ure problems? The list seems endless. 

Given the potential ly dramatic impacts of 
warming, the more time we h:we for pl~n­
ning our responses the easier it will be to 
adapt. Unfo~tunately , we'll have to wail for 
improved GCMs and higher spatia l resolu­
tion before we will know precisely what is 
likely to happen in any particular location. 
At the moment, not many scientists would 
recommend that you move just yet. 

Regional impact of the greenhouse effect 
on Victoria . A.l3 . Pittock and K.J . Hcn­
ncssy. VictaricUJ GUI•ernment Gna•11IIIJI<St' 
Pr()gr11111. First Amuw/l?eport. 1988-89. 



increased greenhouse gas levels. the even· 
tual economic and social consequ.:nces are 
likely to be so grea t that we cannot afford 
not to consider them now. 

To provide some focus for debate, the sci­
entists have been using the best data availa­
ble to prepare the most detailed scenarios 
possible on the impact on Austral ia and our 
near neighbours . While emph<~sising the 
uncertainties. they argue that decision· 
makers need the best possible advice at the 
time they are pi;Hlning long-term projects . 

Impacts .. . Sou thern Hemisphe re 

A rise in temperature, a change in the dis­
tribution and amount of precipit3tion, 3nd 
altered sea level arc the major expected 
outcomes of greenhouse. The way OCMs 
represent cloudiness is an important factor 
in determining the magnitude o f the globa l 
wam1ing predicted. On current projections 
for a doubling ofCO, -expccted by about 
2030 - the range for globaJ average warm­
ing is rough ly from 2to s•c. But. because of 
delays due lO the large hcHt capacity Of the 
oceans. this 'cquilibnum' warming will not 
be reached until about 2050. Of course. 
continued incrc<Oses in greenhouse ga~ con­
centrations mean that the warming will 
increase beyond 2050. 

All models show an increase in global 
precipita tion of abou t 10% and some (in· 
eluding the I lunt and Gordon model) 
suggest that rainfall bells will move further 
polcward~. In the Southern Hemisphere. 
summcr-rainf<1ll regimes mny start to 
extend. as well as moving further south, 
with the rainy period starting earlier in 
<pring and lasting longer in autumn. ll is 
possible that the frequency, in tensity, and 
range of tropical cyclones will increase. (Or 
Pittock has recently recruited a sci.:ntist , Or 
Jenni EvaM, to work specifically on the 
question of how tropical cyclones will 
respond.) 

How the warming wi ll affect the El Nino 
Southern Oscillation (ENSO) phenomenon 
- sec £cos 49 and 63- is uncertain. Cur· 
rent OCMs cannot accu rately reproduce 
ENSO behaviour; thi> requires a coupled 
dynamic ocean model. The change in 
winter-rainfall regimes is less clear than for 
summer. but tfthe mid-latitude rainfall belt 
moves significantly und uniformly pvlc· 
wards the Mcditcrranean-typc climatic 
t-<1nes of smtthcrn Australia. Africa. and 
South America may well receive reduced 
winlcr rains . 

In Au5tralia's region. many poorer 
nations will face rnajor cha llenges if sea 
levels rise <IS predicted. Within 20 years 
after the global temperature has increased 
by :1•c, thermal expansion of the oceans, 

The world acc ording to a GCM 

General circulntion model~ solve equations 
to 1n edicttempcrnture. humidity, and 
pressure at grid 110ints around Earth's 
surface and at various altitudes. Vast 
llllrllbers or calculations are re<luired to 
shnula~ c events over only ~l short time 
period, so a grea t deal or computing !lOWer 
is required . 

retreating mountain glaciers. and other 
melling of land-ba~ed ice could add bet · 
wcen 10 and 50 cm 10 average sea heights . 
The contribution that the Antarctic and 
G reenland ice sheets may make to this rise 
is not clear - increa~ed precipitation 0\'er 
them resulting from warmer conditions 
may. in the short term. tend to lower sea 
level as more snow accumulates in the 
interior of the ice sheets. 

However, if warming continues in the 
longer term and more ice melts !11 the m<lf· 
gins than is formed in the interior , extensive 
low-lying coastlines. includ ing our own. will 
become vulnerable . An important factor in 
the local impact of the rise will be any 
change in the meteorological conditions 
that affects extreme sea-level events , such 
as low atmospheric pressures and the 
occurrence of onshore winds and tropical 
cyclones. 

While ·Surfers' may become lc~s of a 
paradise. it is the intensively cultiva ted nver 
deltas of Thailand and Bangladesh and low· 
lying cora l atolls such as the Maldivcs (with 
many islands only 1·5 m ahove sea level) 
that potentially face the gravest economic 
and social upheaval. As ll first step in help­
ing our neighbours prepare for change over 
the next few decades, Australia is funding a 
network of stations in the S<>uth Pacific reg· 
ion to monitor climate and sea level. The 
network- co-ordinated by the Australian 
Marine Science noel Technology Project 
Office - will coll ect dat~1 on sea level , sea-

surface and air temperatures. atmospheric 
pressure. and wind velocity and comple· 
mcnt a similar sct of baseline sea-level 
monitoring stations being established 
nround our own continent. 

In the case of the cora l atolls it is possible 
that the cora l reefs will grow fast enough to 
keep up with the predicted sea-level rise . 
and that broken coral washed up by storms 
will build up the centra l atolls. However, 
this is by no means assured and countries 
such as the Maldivcs and Kirabati arc. 
understandably. anxious about the future. 

As good as they are, the current General 
Circulation Models still h;we limited <tbi lity 
Lo simulate the real world's fickle weather 
pauerns. But as computers get more power­
ful - en3bling the models to process much 
more data. to focus on smaller regions, and 
to make bcuer connections between atmo· 
sphere, ocean~. and the li ving parts of our 
planet -scientists wi ll become more and 
more confident about predicting future 
trends. 

David Bre11 
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