
Is t h e wor ld en ter ing a per iod of major 
long- te rm climatic change? Devas ta t ing 
d roughts in Africa a n d Asia, increases in 
t he Arct ic ice cover, and o ther events 
( including t h e recen t floods in Austral ia) 
have sparked off a s t r eam of p rophec ies . 
Some people have pred ic ted ano ther Ice 
Age . 

Whi l e i t ' s possible tha t big changes are 
u n d e r way, there ' s n o scientific basis for 
believing t h a t they are says D r Br ian 
T u c k e r , Chief of t he C S I R O Divis ion of 
A tmospher i c Physics . W e just d o n ' t know. 
Meteoro logy has some way to go before 
cl imate predic t ion becomes possible . 

However , t h e science is advancing at 
an unp receden t ed pace , a n d researchers 
are concern ing themselves wi th cl imate 
change as well as w i th day- to-day weather . 
O n e reason for t h e progress m a d e in r e 
cent years a n d op t imi sm abou t fu ture 
advances is t h e advent of wea ther satel
lites. T h e s e have greatly increased t h e 
a m o u n t of informat ion coming to m e t e o 
rologists a n d should provide a lot m o r e in 
t h e future . Jus t as impor t an t has been the 
deve lopment of compute r -based m a t h e 
matical models of t he a tmosphere . I t is 
these models tha t ho ld ou t t he h o p e tha t 
scientific cl imate predic t ion m a y even t 
ually become reali ty. 

T h e ma in research organizat ion e n 
gaged in model l ing t h e Sou the rn H e m i s 
phere ' s a tmosphe re is t he Aust ra l ian 
N u m e r i c a l Meteoro logy Research C e n t r e 
(formerly t h e C o m m o n w e a l t h M e t e o r o 
logy Research Cen t r e ) , set u p in M e l 
b o u r n e in 1969. T h i s is r u n jointly b y t he 
D e p a r t m e n t of Science and C S I R O . 
Closely re la ted to t h e Cen t r e is t he C S I R O 
Divis ion of A tmosphe r i c Physics . 

O n e of t h e chief interests of scientists 
a t t h e Divis ion, at Aspenda le bes ide P o r t 
Phi l l ip Bay, is research a imed at gaining 
a be t te r unde r s t and ing of t h e a tmospher ic 
processes responsible for wea ther a n d for 
cl imate change. Mathemat i ca l r epresen
ta t ion of these is an essential p a r t of t he 

model le r s ' work, and clearly t he m o r e tha t 
is k n o w n abou t t he processes t h e be t t e r 
t he models can be . So the Cen t r e and the 
Divis ion have c o m m o n interests . D r 
T u c k e r ' s interests cover t h e whole field; 
h e was Officer-in-Charge of t he Cen t r e 
for its first 4 years and m o v e d to t he 
Divis ion in 1973. M r Reginald Clarke 
cur ren t ly leads t he Cen t re ' s research 
p r o g r a m . 

O b s e r v a t i o n s 

T h e Bureau of Meteoro logy is n o w us ing 
models developed a t t he Cen t r e to he lp 
wi th regular 24 - and 36-hour weather 
forecasting. However n o b o d y is a t t emp t 
ing yet to forecast t h e types of weather 
condi t ions tha t can b e expected m o n t h s 
a n d years ahead wi th models ; knowledge 
of t h e way t h e a tmosphe re works is no t 
near ly comple te e n o u g h for this sort of 
cl imate forecasting. M o r e informat ion 
from weather observat ions is needed too , 
par t icular ly in t h e Sou the rn H e m i s p h e r e , 
where observat ion poin ts are very sparse 
over t he vast expanses of ocean. A precise 
descr ipt ion of t he present wor ld-wide 
cl imate is impossible wi thou t c o m p r e h e n 
sive global observat ions . Also t h e obser 
vations are needed by scientists making 
detai led s tudies of t h e physical m e c h a n 
isms control l ing cl imate. 

T h e flow of data f rom observat ions is 
increasing rapidly . I n recent years satel
lites have b e g u n provid ing valuable 
informat ion on t empera tu res at different 
levels in t he a tmosphere as well as 
pho tographs of c loud pa t te rns . A n o t h e r 

The prospects for predicting 
climate change? Dr Tucker 
believes it will become 
possible, but not in the near 
future. 

n e w deve lopment i n da ta collection 
recent ly tes ted by Amer ican and F r e n c h 
scientists is t h e use of bal loons c i r cum
navigat ing t he ear th at constant al t i tudes 
to send d o w n informat ion on w i n d s , 
t empe ra tu r e s , and mois ture . 

I n 1977 an in ternat ional project will 
begin , a r ranged u n d e r the Global A t m o s 
pher ic Research P r o g r a m ( G A R P ) , a imed 
at great ly increasing the a m o u n t of data 
available. T h e launching of five satellites, 
to b e s ta t ioned a t fixed posit ions over t h e 
equa to r , is p l anned as an impor t an t pa r t 
of this project . T o g e t h e r , these will con
stantly observe mos t of t h e p lane t . O n e 
of t h e m , to b e p u t u p b y Japan , will 
have Austral ia pe rmanen t ly in its s ights. 
D r T u c k e r is looking forward wi th 
en thus iasm to t he informat ion it will 
p rovide . 

T h i s satellite will take pho tographs over 
Austral ia every h o u r or so. C loud features 
wi th a d iameter as small as 1 k m will b e 
visible a n d , for t he first t i m e , it should b e 
possible to mon i to r a lmost cont inuously 
local fogs, showers , and t h u n d e r s t o r m s 
over t h e cont inent a n d su r round ing sea. 
O n e of t h e satellite 's ma in uses as a data 
source will b e in tel l ing observers wha t 
winds are b lowing in t ropical areas. T h i s 
very impor t an t informat ion often is no t 
available now. T h e satellite will p rov ide 
it by moni to r ing the m o v e m e n t of c loud 
sys tems. 

A t m o s p h e r i c p r o c e s s e s 

U n d e r s t a n d i n g of t h e a tmosphere ' s p r o 
cesses is also growing, a n d D r T u c k e r 
expects t h e increased data flow f rom 1977 
to great ly assist scientists work ing ou t t he 
details of wha t goes on . M a n y projects are 
going ahead at t he Divis ion a imed at 
filling in some of t he gaps . 

I n one project , t h e role of clouds in 
absorb ing a n d radia t ing energy from t h e 
s u n is be ing s tud ied . T h e scientists est i 
m a t e , o n t he basis of the i r cu r r en t theory , 
t h a t a 1 % increase in o u t p u t f rom t h e s u n 
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should b e accompanied by a t e m p e r a t u r e 
rise of 0 - 3 ° C on the g r o u n d a n d a 1 % 
increase in c loud cover. Observat ions 
f rom weather satellites confirm t h e c loud 
cover predic t ion; c loud increases be tween 
Ju ly a n d J a n u a r y by a bou t 6 % , a n d so 
does t h e radia t ion energy suppl ied t o t he 
ea r th—because of t h e decrease in t h e 
dis tance be tween the s u n a n d t h e earth. . 

Scientists at t he Divis ion are also 
examining interact ions be tween t h e sea 
a n d air, wh ich may have b ig effects on 
cl imate. I n an exper imen t abou t to begin , 
a buoy , des igned at t h e Divis ion, will b e 
l aunched from t h e sou th coast of W e s t e r n 
Austral ia and , hopefully, will b e recovered 
s o u t h of T a s m a n i a a few m o n t h s later. I t 
will send radio signals to an Amer ican 
satellite overhead , wh ich will relay data 
back to Aspenda le . 

I n s t r u m e n t s on t he buoy will measu re 
mois tu re a n d hea t m o v e m e n t be tween sea 
a n d air , a n d the transfer of m o m e n t u m 
from the ocean to t h e air w h e n s t rong 
winds w h i p u p the ocean surface. T h e 
buoy will keep a record of its observat ions , 

so if it is recovered the scientists will be 
able to check t h e recorded data against 
t he informat ion t r ansmi t t ed b y the satel
l i te. I f t h e exper iment works well , more 
buoys m a y follow. 

Also in pursu i t of informat ion on a i r -
sea in teract ions , a g roup from t h e Divis ion 
took par t last year in an in ternat ional 
s tudy in t he Sou th Ch ina Sea, set t ing u p 
measur ing ins t ruments on th ree low-lying 
reefs. D u r i n g the winter m o n t h s t he ocean 
surface the re is 10°C w a r m e r t h a n the 
a i r—the biggest difference anywhere in 
t he wor ld—and the scientists expect to 
learn a lot f rom the s tudy , wh ich cont in
u e s this year. 

M o d e l s a n d m a t h s 

Mathemat i ca l model l ing of t he a t m o s 
p h e r e involves represent ing a tmospher ic 
processes in t he form of equat ions . D a t a 
descr ibing a tmospher ic condi t ions are p u t 
to work in these equa t ions . I f t h e equa 
t ions represent reality accurately a n d t h e 
i npu t data are adequa te , t h e o u t p u t data 
will descr ibe a tmospher ic condi t ions tha t 

can b e expected t o exist a t some set t ime 
in t h e fu ture . 

Realistic a tmospher ic model l ing would 
no t b e possible w i thou t c o m p u t e r s — 
because t he a tmosphere ' s activities are so 
complex . F o r example , t h e models used by 
the Bureau in 24-hour wea ther forecasting 
deal w i th several mil l ion pieces of in
format ion for each forecast. T h e Bureau ' s 
c o m p u t e r takes about 100 minu tes to 
process all this informat ion. 

A l though cl imate forecasting is no t yet 
possible , models are he lp ing to bui ld u p 
unde r s t and ing of a tmospher ic processes 
tha t can lead to changed wea ther pa t t e rns . 
I n one recent exper iment , scientists at t he 
C e n t r e used a mode l t o look at wha t 
wou ld h a p p e n if t h e t empe ra tu r e of t he 
ocean surface rose by u p to 4 ° C over an 
area ab o u t t h e size of Austral ia cen t red 
just east of N e w Zealand. O n e ou tcome 
pred ic ted was a big reduc t ion in rainfall 
over N e w Sou th Wales a n d Queens land . 

I n ano ther exper iment , they looked at 
possible effects of debris deposi ted in t he 
u p p e r a tmosphere by a volcano e rup t ing 
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in t h e t ropics . T h e c o m p u t e r o u t p u t 
suggested tha t average t empera tu res wou ld 
fall not iceably near t h e equa tor a n d t h e 
Poles , b u t ha rd ly at all in t h e sub t rop ics . 

C h e c k i n g a g a i n s t r e a l i t y 

T h e results of exper iments like these can 
somet imes b e tes ted b y observat ions . 
W h e n this is possible , the. scientists gain 
a good idea of h o w accurate the i r models 
are . Checking against reality is a very 
impor t an t pa r t of t he deve lopment of 
a tmospher i c models . 

I m p r o v e m e n t s in model l ing t echn iques , 
as well as in observat ions a n d u n d e r s t a n d 
ing of a tmospher ic processes , are b r ing ing 
closer t he day w h e n cl imate forecasting 
m a y prove possible. Recent ly scientists at 
t h e Cen t r e have excited interest a r o u n d 
the wor ld w i t h the i r deve lopment of a way 
of represen t ing t h e a tmosphe re us ing 
wave pa t t e rns ra ther t h a n t h e n o r m a l grids 
of po in t s . Tr ia l s wi th a wave-based 
wea ther forecasting mode l have p roved 
very successful, a n d possible applicat ions 
in cl imate work are being looked at . 

C l i m a t e c a n c h a n g e 

Big long- t e rm changes in cl imate have 
occur red in t h e pas t . As D r T u c k e r 
po in ted ou t in a recent radio talk, t h e 
N o r t h a n d Sou th Poles have p robab ly 
been free of ice for about 900 mill ion of 
t h e pas t 1000 mill ion years , so average 
t empera tu res have been qu i t e a lot w a rmer 
t h a n they are now. T h a t big changes have 
h a p p e n e d in relatively recent t imes is 
s h o w n b y evidence of pas t civilizations in 
w h a t is n o w t h e Sahara Dese r t a n d agr i 
cul tura l se t t lements in par t s of Green l and 
n o w covered b y ice. 

Howeve r , h e also po in ted ou t t ha t b ig 
changes occur in wea ther pa t te rns f rom 
year to year w h e n n o long- t e rm climatic 
change is u n d e r way. 'E igh teen m o n t h s 
ago we exper ienced t h e last in a succession 
of p re t ty nas ty d roughts i n Austral ia , b u t 
n o d r o u g h t s ta tements have b e e n issued 
s ince M a y 1973 ' , h e said. 'Recent ly 
floods have been t h e th ing . Pe rhaps we 
can t hank D o r o t h e a MacKe l l a r t h a t he re 
these variat ions are regarded as n o r m a l 

a n d p r o m p t l i t t le speculat ion of cl imate 
change . ' H e r p o e m ' M y C o u n t r y ' , wi th its 
descr ip t ion of Austral ia as a l and 'o f 
d rough t s and flooding ra ins ' , is pa r t of our 
folklore. 

T h e prospects for p red ic t ing cl imate 
change? D r T u c k e r believes i t will become 
poss ib le , b u t n o t in t h e nea r fu ture . H e 
expects season-to-season cl imate fore
cast ing t o b e considerably easier to achieve 
t h a n accurate year- to-year predic t ion . H e 
th inks i t will b e some t ime before scientists 
will u n d e r s t a n d t h e a tmosphere ' s p r o 
cesses in sufficient detai l to p r o d u c e 
mode ls tha t will m a k e accura te long-
t e r m cl imate pred ic t ion possible. 

M o r e a b o u t t h e t o p i c 

' A n n u a l R e p o r t 1973-74 . ' (Austral ian 
N u m e r i c a l Meteoro logy Research C e n 
t re : M e l b o u r n e 1974.) 

Focus on S o u t h e r n H e m i s p h e r e p r o b 
lems in dynamical meteorology, G . B . 
T u c k e r . WMO Bulletin, 1971, 20 , 
2 3 2 - 7 . 
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Proposed satellite coverage 

The shaded areas show the fields of vision of the five satellites in the 
G.A.R.P. project scheduled for 1977. 


