
W:tc:n 11 come). to rcmolt' ~ensmg. 
\Ummcr m ccmnl Au)tr.iiJa h;b 11 

Jll . ,.,..t hluc .kio. :md tC'JT.I mna 
pl•in1; hot, dcJt dt>ctl Jtt: Jnd for > luLk)· 
few. the.: t.tnt.all)lnt; \lz.zlc of Jn oulb;a.t..k 
harhccuc ·" the 1.1.1cOonndl R.1ngo glm\ 111 
the 'um..:c. 

~c>.ikllll\ up \Itch \Cn\11>1 ddighLs early this 
)'t'-lf W,l\ . t gr·m•p of ).1p:111esc and r\w~rr.1lm n 
vi,i ror' 10 Amh u rl.t S J.n wn . :a catrlc a n cl 

c.1md gr.111ng pwpl'rH tl1.1t Man s :-~boUI I ()() 

Lilomccrt•\ north nnnh \\'l'~r of Alice Spnngs. 
and end"' cl~r edge of che T ana nu Dcsen. 

lht· \ '1\ltUr\ \H'rr u:lcobr.uing rhc end o( .111 

iflll'""""' week 1 '""k Jl Amhutla. dunng 
wht<h de<1 had '>cnsed the Otllh.tck 
e1l\ 1ronnu~n• •ntrns.rl~· Usmg an arrav o( 

in\uurucm' Jt<ploH-d on the groWld. on an 
J.-27 .tirt.r.,rc •• and uu (uur-,,ftcd-dri"c \'eh id~ 
- thC) h.lll g.nhcrcd .1 0\\,1{; of infOtlll<lliOn 
Jbom the <nmn,phcrc •tnd land surf~cc along • 
20 km \trCI<h of 1\1n burlu ' s 'Mt ll ay' 
padtlutk. 

'Their rH..Iivitic.) were .111 pan of a million 
dolbr experiment involvmg 22 scicm isls: six 
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from CSIRO JnJ 16 from )•pan\ l\:Jtimul 
ln\Uiutt" for R~urc~ and l·.nnronment, .lllcl 
rhc ( cntr.1l Rc~.uch ln.srnurc nf 1ht> Fl«tnc 

11owcr lndu<try rh., ('\p«imcm "~' dc\igncJ 
tu fanc· tunc .and cn.)urc 1hc long-u:rm 
.1uur.1tv of .tn insuumcnc th.u nlt'J\UH.'\ 

grccnhou .. c g.L\C\ trom 'pace. Ttu .. murnmt•nr, 

c.tllcd ·"' interferometer, will be c.uricd on J 

J.'l>.lllc>c J\dv.m<ctl E.mh Ob.crvi ng Sy.~tcm 
(i\ 1) 1~0\) '·llell itc to be bunt hed in Angll\t 
lrnm 1hc 1\l,md ofTn ncg:1shm1:1. 

A web of truth 
Now )'OU IIIJ)' be pondering the link fxt,H'Cil 

.1 long fl.n p.nldock nar Ahcc Sprmg< and • 
l•p•nc>c Eanh-<Jbser-ing mi»ion \~ 'ell 11 

«<m• thll tht< r»rt nf Au<cralio - 1n Jdduinn 
to lxin~: .1 1- k-.:<.1 I or camels and touri>l> - " J 

grcJI pl.t.c from wluch ro 'ground mnh' the 
pcrfurm~.uttc uf ~.ttdlitc ~nwr~. 

And tlw: 1<: nor the only si cc in Au~rr.1l1 ,1 

wi tl1 the rigl11 ucdcntiah. 1\111 burl.1 j, dtc 
'cumtl fidel ~1. 11 inn in :1 growi ng 11CIWOI k that 
cvcmu:dly will encompass :abo u t six long U:u 

In side CSIRO's F· 27 with the airborne 

lntcr(cromcte:r fo r Measuring Greenhouse 

gases. Japanese scient is t Or Kob• yash l and 

CS IRO's Or Prat-a discuss plans for testing 

the instrument's performance. 

I>Jdduck> t<prc>cntins ddfcrcnc n.,ur.l 
\urf.lc('~ .1nd armosph('ric nt.mlc.-\ JUU'-) the 
t:01111nent. 

l'hc Au>trJiian ContincntJI lntcgrJtcd 
Ground truth Siu.• ~c:-twork ., herng 'IC'I Ufl hy 
QIRO lO olnain long-tt:rm nu.;.a,urcrnc.·nh of 
<url.•cc temperarure, radiauvc iluxes 
(clownw.ttd .md upw;<rtl) Jnd .1lhctlu (>urf.1cc 
H'fl~~tivil y). l'hc dat:t will be l<>cd 111 cuhhnttc 
,,udlirc 111s rrume nr s and to va l ~e.i:u c 1 heir 



rnc.l~urerncm~. (Calibration invoi\'C!o defining 
how an Jll~trumcm rc._-sponds w known signaJ 
lltf>U". rltis knowledge cn:tblcS the 
instrumcnL '!' t:on.siMelll}' tu be checked over 

time.) D~•• from the ll<'twork wil l .tlso be 
used to validate dim.Hc models. and to 
in>provc the mocJclling or surf.tCC j>rO<:C»CS ­

such .1s the apponionmcnt of h<-at .tnd c11crgy 
- which h;tv<: :lll lmpon:uH innucflf..(: on 
dimatc. 

Or Frcc.l I' rata from CSI RO's Divi>iOJ1 of 
Atmospheric Resc.tr<.h >.t)'> that cJiibr.tt ion 
and v;llidatiun incrc:~>c the rcli;~bilit)' .ttld 
usefulness ol rcmotdy-scn>cd <i:ow. i\s a result. 
they arc receiving incrco.binK :utcntion froru 
spoKe .lg<!ncil~. '13y op<r.uing and lll.ilut.ainins 

Measurements taken from an aircraft, a four-wheel-drive thtrmal mapping vthicl ~, :1nd from 

static instrument a,.rays w ere compa,.ed with data from a j3panese remote-sensing device 

during the ground·truthing exercise at Amburla. 

calibrarion lield sires, Ausrralb is comriburi ng 
to che efficiency oJ I!Hcrn:uwna l E:uth ­
obscrv;uion ~ardlirc ~ysrcms.' Prac:1 savs. 'In 
rcmrn . we have acccs~ ro d.ua which c:m be 

UM::d in n:.soun..e m:m;ahcmc:nt and tO improve 
our knowleJ~c ol the environmcm.' 

Pr.ua w.a.s a pri nci~.aJ lnveMig;uor ()11 the 
Ambud.1 experiment which \\' ,1) "- nown 
ofli<i:tlly "-'> the C;~mpa i14n for cho Ev.Liuacion 
of l1viG Ooca Retrieval. ( IMG stands for 
t ntcrfcromctric Monitor ror Greenhouse:· 
j:.J>c>.) He •·'Y> chc j.lf>311C>c incc1fcromctcr 
will enable chc global n>:tppin~; of gtcmhuu>c 
g.t~cs sucla ;1~ w.uc:r vapour. c:~rhon dioxide. 
rr'lcthauc .and niuous oxide. The pu• pOM.'- of 
the lldd "''"~ at Amburl.t w.~; to help ctt>un: 

the accuracy of rhm.t: maps b)' valithuing :uu.l 
cllibraung. the s~u!'lor·s mc:a~un·nlt.'IILS. 

1\rnburl:i·s high summer temp('rnture~ 
(50 6QuC on d!l· ground), douule» ;lcic> and 
unif(ll'ln ;u1f•~c fc3rtn'c> ptovid,-d ncM·pcrl(:n 
~onditivn ,) l(,r the s,round·rruthing cxcrchc. 
Hig,h t~mpC1"3tu•·cs wen.· <.·~~cmi~LI. b<:cau~c the 
.H·nsor') dc:,ignch w;uuc J to t<:Sl it) 

pcrfonn'"''" •bovc chc colde>t ;tnd honest 
land smf.tccs available. rhc reason for this 
rdatcs to the way tha t inform-:ttion ~\bOut 
.ttollo>phcri< ccmpcr.Hurc .tnd grccnhou;c 
g-.lM,.') i,) tkriv4:d. 

Like man)' s:udlitc instrunH·nts, th<­
int<!rfcron,C tl.' l Uoc~ not nukc direct 
mc.t)uremcnt) uf ih uhim.u~ ' t.lrgct ', Jt 

Grasping Earth's climate control 
DATA FROM Austral1a's gmund-truth networl< will be used by 

SCientists tO impmve the way that 1·ad1at101> nuxes at the Sutface 

of the Earth are represented 1n cltmate models. Stud1es at the 

D IVISIOn o f Atmosphenc Research have revealed that est1mates 

of net radiat1on at the land su1face are gene1\1lly too h1gh. 

apparently due to ove1·estimates of 1ncorn1ng solar rad1at1on at 

the ground and underestimates of outgoing thermal radiat1on 

from the ground. 

Understanding the components of the sutface rad1at1on 

budget IS 1mportant. because 1t controls all aspects of chmate. 

Long and shortwave nuxes at the Ea11h's sutface control the 

Jmount and natut-e of the energy ente1ing and leav1ng the 

atmosphere at 1ts lower boundary. When radiation at the top of 

the atmosphe1-e 15 conside1·ed. the total energy budget of the 

ea1t h-atmosphere system can be evaluated. 

·we would l1ke to do t h1s from satellite. because 1t IS t he only 

way to get representative t1me and space scales (many years and 

global cove1·age).' Prata says. 'But because we don't yet have 

good algorithms or petfect instruments with w hich to determine 

the swiace rad1ation budget from space. we m ust augment our 

remote sens1ng measu1-ement> w1th ground-based data. 

'ThiS allows us to develop algonthms (by comparing nuxes 

measured on the gmund w1th those determ1ned from a satellite­

based algonthrn), and to check the caltb1·at1on of the satellite 

1nstrument (this process 1s called v1canous calibration). Our sites 

a1·e set-up to do both validat1on and Vl<anous caltbratJon.' 

Ecos 88 W in te r 1996 29 



actually records variations in the imensiry of 
radt:~tion (or heat) in rhe infrared region of 
rhc electromagnetic spectrum (sec story on 
pngc lS). From rhi, da~a, information about 
the atmosphere and Eanh's surface can be 
inico'l'cd. 

The IMG 'secs ' the infrared region 
berwt·cn about four :uoJ 16 micromc<crs, but 
only a fraction of this picture is used 10 

measure gases. Oe{crmining gas concemrmions 
involves zeroing i 11 on dat3 rcl:uing l O 

'111olccul:tr absorption band> within Lhis r:tnge. 
These represcno the poim of the spc-cmnn ar 
which p:micul:or gases absorb and emit Lhc 
mo~t r!ldi:uion. For cxt~ mplc, dtc molecu lar 

absorption ban<l for c-arbon dioxide i; 15 ~m. 
and for water vapour it is 6.3 pm. 'OiiTcrcnr 
gases ab.orb anJ emit infrao·cd radiation in 
different b.ond>.' l'r.t.o say>. ' By looking .tl 
these b:ond> we un:unbi!\uously know which 
gas is presem >nd how much of it is there.' 
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Lkfore yieldi ng rhi> rc>ult , however, 
another set of cxtroneous information must be 
weeded our. Included in the interferometer's 

iniLial mca.surcmcm is radbrion emincd from 

the E;>roh'; surface. ·•• wdl :os r:oJi :u ion 
absot l>cd :md re-ctniucd by :oliiiO>f>loeric gases. 
Disemangling rhe (arth radiation from the gns 
racl i:uion is an impona,nr fu ncrion or rhe 
in rc rfc rometc r's d:Ha ... recrieval .sysrem. 

Complicat ing thi> rrocc>S is the fact do:ot 
Earch l'::tdiaLiou v~u·i(-s acc.ordlug to l:wd cover. 
Giving the Interferometer a thorough workout 
therefore meant testing its performance over 
land surfaces with diffcrcnr cmissive 
propcrric..'i. 

!-loving already te<red rhe interferometer 
ovc.:r snow-covered h nd in northern Japan. rhc 

cold extreme had been taken c':lrc of. CSIRO's 
i\mburh field site in <ummer offered the 
pcdcct opportunity for a run in the heat. 

\XIhilc Lhc inrc:rferomcrcr was Hown ~hove 
Mt I lay paddo.:k in CSIRO's F-27. Prata and 
hi ~ !'cam scurried abour on rhe ground , 
measuring va ri:ab lcs such as longwavc and 
$hortwavc rndiarion. trace gases .~nd ~tllfJce 
temperature. horh from :1 sralic in.srrumcnt 
army. and fro m n fou r-wheel drive vehicle. 
'T'h is cxerci~e w·~u carri(d out I:Our times: twice 

at nigloL and twice in clayliglu. The ground­
bo.sed mt'a.Surcmcm.s wc:rc d,cn compared with 
rhe interferomete r readings, enabling its 
calibration. 

After it> launch in Augu>t, the i\DEOS 
s.rdlire will Ay over the Amburla field site 
cvcoy rcw clays. This mcam rhm clam from rhe 
inrcrfNomcter ea n be checked against 
lndcp<mdcm. ground .. ba...;;cd me:t.'\un::menrs on 
an ongoing basis. It also offers a great 
OJ>porrunity for !'rata and his colleague; to 
'sense: Lhc omback environment' some more. 


