


lllc r.rdrumcl<r " rh~ third of it\ kind tu 

be c;lfricd .rhoord ,1 l'ur<>pc.ul Space i\gcnC) 
>>tcllue. I he fir>t \cr>ion. i\TSR 1. WJ\ 

bunched 111 l'l?l. Jml the wwnd. A I \R-2. 
h.1< hC'C'It in urbu for iu~;,c 0\'t'r ,J year. 

\kJ>urcmcnl\ r.kcn h) the A I )R, Jrc unrque 
bcc...&U!tC the \t:no;ol 't.tn<. tlu: l~nh lrorn twn 
•n~b. When the diflercnt vrew' >rt nut<hcd. 
da,tonmn (,.lu~·d h~ 1hc llmo~;.rhcrc: (t..uth b 

\\.urr vapuu1 :1nd tlu~t) c.tn be climin.ltcd. 
viciJin~ct p«<"" d>t.l thlt c.tn be •pplted on 
dmuc~ tt"\C . .uch .and fC."'OUtc..4: mJn;agcnunr. 

i\u~tr.ll ia\ lin(... willr the i\"1 :.R progrJm 

"·'' t\tabli,hcd through Dr l;ln 1\.rrron, J 

C"IRO ><.ierllt>t "h" has h<"<'ll m'ohctl "11h 
tiH: ,cnwr\ devclopuu:nt fuHU 11\ cnnccpuon. 

B•rron pur for\\Jrtl the ut~• ol .t dull· 
~(..IOOtng r.uiHHllctc.•r In 1 tJHU, wht-n he WJ\ 

p.u l uf ·' UK u.··o~m invued ti.l \k'iig11 J remote .. 
~~~,Ill~ 111\trumcm f(lr .a I rcn\.h )J.tc:lliu.-. Ac 
tlu.· umc hC' w.,< wo1 kutg on tlv: .ul.lh•<fois oi 

dJt.r from NASi\\ Nimlll" ~ ,.,cllite ·" 
(hlord \ niver"')' ' Department ol 
Acrnn"phc1 11.. Phy~tt\. 

• l"hc unl\• wJy tn untlcr,,and hu" the 
glulut dunJIC .. y~tcm ''-ufk) i) h) us1ng, 
co111prehc1HI\'C: modch of t he l..urh .., 
:aunn-;pherc .lnd lk.~o:.m :.nttlll"i, 8.1rtun ')3Y'· 

h wa-. rc..:.ogni)cJ IS yc.tl\ .tgu llt.u to \CC 

the<< modd, work correctlY. t:lnbal >e-t " " race 
temper-ature:\ to 0 2S C .u.c.ur.acy wC)uld bC' 

11!.:\:tlcd. 

I ll.ld found l•r!:c error\ rn <c.l-,udJ<e 
r<ntt"'raturc' denvcd from dJt.l colle-ted by 
the ~dcwvc Chopper RJdiomctcr on Nimhll\ 
'j, rhc crrnr~ \\'C:fC t.JU\C:J m.unh h\' 
ah-orpuon ol the 'it:n.ll h) \\Jter '·'l"'or and 
;~cro~ols ,,s it tr.wd' from tht· l .. 1nfl \ \uri:lu.' 
eo the \.Jtdlitc. A' t1 rrsuh. tile tcmpt.•r.Jtur~' 
'"ere ;u.r..ur.uc to unl) 0 (, C 111 the matt 

J.u nude,. .and I"(_ m wof\t" 111 rht• tropic:' 
(lntcrferem.t' is grcJtCr in the cmri.:\ bc:(JU'~ 
w.uer , .. lJ'UUH Js mnrc plenuful and '.111o1blc.) 
~ ly th<'Oretr<JI ar.,ly,e< at (hlof<i Umvcr>itl 
hJ<I >hown rhlt two Jngln .uuld l"' <L<etl to 
give: an 1mpnwc-d mc:J~un·mcnt. 

\I though the r rcnch l.ltcllrtc opponunll\ 
>lrt>pcd b', llJttun \ rd~ wJ< cmbtA<W b~ Ju, 
wlktgu<'. I he d<'ign woo k beg•n •• rnd 111 

I 1)!12 the \ l"'il{ '"' prOI"""'I J\ the ll"' 
m\frumenr on boJrd LRS I. rhe luropcJn 
~p.1rc Agen{,.y\ lin.t rcmolt ... cnoe;1 11~ ,,ndlnc 
1\.uton rcturncJ w .\usrr.d1., 'oon .1hcr. buc 
h.\\ rcmJIHl'J on •ht A 1 ~R \tit=nc.c lc:tm. He 
woo k> lt>r C.~ 1 RO\ Divi>i<>ll of i\unn<phcrk 
Rc,c.udt .• tn<l '' h.r.,.,cl •• the Hnb.tn \brine 
I..Jhnr.nura"'. 

Ausrru lra olttcrJIIY jorncd tloc ATSR 
prn~rarn tn I '>R \, ''ith the.: I cdcr.l 
(;m-crnmcnt funding .t lo,.tlly·hlllh drgll.tl 
de<rronic' unit .. tml CSIRO\ Olliu· nr ::.pace 
Se re nee ·\pJ>Ii<.rion> (COS\·\ • wnrubuun!: 
tn the nli!.:.iun\ 'i\.H:nce pl.m. rhc J\u~rrah,1 11 

'>pJ« Office 'P'''H $'1 million nn the 
d<'dopmcnt ol ·\ I\R-2 Jnd complni<> 111 

A<lclardr· .11rtl C rnhcrra huilr the ,,•nooo\ 

cleuron1c v.rnunJ ~uppon w<1em .1nd nuin 
opH,.ll~io~'lcm. 1\u~culu'~ contribuuon lQ tlu: 
Ad,,ttr<niJ\ JSR wrll tntal <<>me $12 million. 

In addi11on tn cxpJncling it> role in 
m'tmm~m d("'\'dopmctlt. Au,trJ.Iio~. Ju, bC'en .1 

m.r1or p.mH;i palll ill th< ATSR prc>t.;r:tm\ 
'JliO.uion <.:Jn\pili~n. Bcn\'c.-tn \epu.-nlht·r .am_l 
Dc<.embcr ur I')') I. 1\,tnoll .rncl hr> CSI RO 
<oll•·ague' wmplcrcd fou r' uui'"' ill the Cor~ I 
Se:.&. t.1J.ang 'hip mc.t~uremc•H~ tt\ (omp.uc 
\\ith thU\C lrnm "rsR I. I he ( or,ll Sc.t 
IHOVIdcd l'crf~ct condiriOih in v.1hkh tu tt:st 

the.· ,<:nsoi\ Jbihtic .. "JUH )C:J .a ~uiublc 
amount t~f w.ucr v.lJ)UUI •• uu.t ;n th.u ume o( 

y .. r. l~w <loud;. 

\XnJt ""' th< r<-..u!t? ~I \R-1 l'•'><xl the 
tcu with l1y1ng ro lo n r\ , I he 't.'U\nr w.tlo 

11\C.t)Ufllll_; \C<.l·su.-l·~lce tempcr.aturCii: ro ;an 
J«Utae>• or{)_,!) (. loood enough In 1\>flOII.\ 

v&t'W ru :o.,ut\fy thc <lr ivi n~ fnrce hchind the 
i\ 1"\R program: the need for economi<., 
.lCUH.ltc nH:..t.!lurcnu:-nl\ of l.and ,ulcJ ,c:.t·\urf.u.:c 
tcmp<:r.u u rt' wurldw1de. 

In rcuarn for ih -,ignilic.:J.nt concnbuuon 
'" rhc A I \R prot:ram. A<llttall3 h,t< priority 

·"«'~ to informilllnn coll c(lcd b)' the ERS 
\,uellit<-,. I h11 " mJde 3\JiiJblc on tJpa. on 
{ I) ROM, or on rhc Internet, dcpclld rng on 

CS IRO's Or I an Barton and head of the 

European Space Agency's E~rth Observation 

MiS<ion Management Office , Or Guy 

Duchossois . Australia's scientific and 

industr1al expertise have contributed to the 

agency' s ERS satellite prograrn in the areas of 

equipn,ent supply, experimen~tion, and In 

validating the data r~celved for climate 

change and land use programs. 

The ATSR's infrared radiometer 

scans the Earth from two 

d ifferent angles (0' and 51') on 

curved sw•ths SOO km wide and 

separated, along track, by about 

800 km at ground level. When 

the dlfferM t views are matched, 

distortion caused by the 

atmosphere can be climlmned, 

yielding precise data that can be 

applied in climate rt-search and 

resource management. To 

account for the innuence of 

water vapour, a common source 

of ' noise' in the measurement of 

sea.surflce temperatures, the 

ATSR"s m icrow:we radiometer 

monitors the total water vapour 

content o r the atmosphere. This 

lnformntion is used to improve 

the ' atmospheric correct.ion' of 

sea-surface tcmporaturcs. 

the \iLC or the dar.t \Cl f<'qlltfl"<l lhc dr.ti!CIIj;C 
nu\\ for Au,crali.m 'l icnti\t\ I\ to nu&..c the.' 
h~.·,c w;c or 1h1~ ne" 'ut-:.1111 ul lugh dt.'FiniuC'In 
tl.u.t. At (.\I RO .. tn tmpnrt.tnt lpplk.ition 
\\ill ht.• clim . .uc rncJ"h. 

Making better models 

' Tu u n tler~r.1nd d1matc \·,triahdu\' ;tnc:{ 

pn"1hle d111lJtc dtJngc' tlu~ ro hunun 
.llt1\Uir,, \\C h:a'c to motld hO\\ dim.ur 
'"" k' on " global ,r.>le. 1\Jnon <.ty>. 'To ru11 
J.l!lob:tl rnodd ..;,h.:,.,.,\fully. \\C need rt:.al-tinu: 
glnhll dJt., \luch uf the ICIIIf'CTJtllfC d,HJ 
t l \c.'d 111 dimatc modd~ .u prc,cnt .He 

incomplete Jnd of I""'' qu.1lro, parmuiJrl~ in 
i .. uiJtcO .an.l\ \uch ,t'\ the '\mnhcrn <.)ccan 
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nu• ortl)' W<l)' l O g.:uJu·r <.l:ua UU ~ullitiCll( Cii11C 

=-nd sp=-cc sc:tles is: from s:ndli tc'i. 
llarron <>)'< .1 l rhough <>rellirn are 

cXp<n>ivc 10 bui ld 3 11\j Jaunth, the <<l<t p<r 
mcJ.)Urcmcnc i~ luw compared with SC"ndin~ 
out .lircr.afi u r ,hip~. "Ah.u, the nH:;,~urc:mcnt> 

.trc ~e l f rnnsiMcnr hcc.HtM: with une 
1nMrumcm you g.cr rC'pc:ucd coverage of rhc 

globe.' he <.tV>. 

Accurate rneoa!ttu rc:mc nH uf )Ca-surfat:c 
rempemure from rhc ATSR c m he applied in 
vJrious w.1ys to va lidouc :a nd 1m p rove rhe 

l><:rlurm.tn«· of model< th.H <imul.tte cli mate 

vari.1hili t)' (>U<h •> the O«UIICII<C uf" droughtS 
.t nd noods). and po»rblc f~ l oJl.\ 1 WJrmi ng. 
rempcr.uu rc~ .l t rh e SCJ. surf.tcc, which .trc 
inOuc.·lu .. c.·d bj m:c.an c u rn.•m,, gove rn rhc 
d trccnon rmcl ra te of lttac uml cucrgy C:X(.;hangc 

hctween thc n.rmo!l p hcrc: .lltd ocean. The 

in.th ilit)' or clim,Hc mndt J <~i tn c h:H:tcrcrisc 

th~s\~ 'omplcx p roccHc~ '" .. l major f;tCHH 
l i n titin~; IIH'If c.1pacily to yie ld relr ~b l e 

prt<diuium •. 
Bv smJ ying Lhc: long-term rt:c..c.>rd.) u( ~\:.t .. 

su rf~lC<" tempera ru r(.>S, $Cicnu:~;r4\ c.m lc.un mo re 

about the .tp por tionmcru of lu·.n ,:md enc::rgy 

uv.:r Lhc 'lea: how mudl wa tc l j, C\'~tpOI.tltd. 

ho\\· much energy i." rne:liaEcd , how rnulh goe~ 
lnro direct he;mng of the :umosphcre 11nd how 

thc>C pov<:c$ses .tt< ;liT<ct<<l hy humidioy and 
dmod>. The cquatiot" dcvdopcd to r<prc«nr 
t hc~c p rucessc:~ in d inu tc modds (rhc.:ir 
p.unmctcnsano n), c~m now be im provctl by 
u"ing .,.ncllite d.11.1 in cxpenmrnraJ.,wdic.\. 

Undcl>tJnding the dyn.1mics of chc se.1 
5urf~ce i~ impon.nu, b~:t:au>e }llMII .11\0n'lotlics 

111 ~c.t -surf.1cc tcmpcr:Hurc ca n h;avc 111 J>:.ivc 

cO"c-u'\ (lU dim.nc hy conrrollmg when: IJrge 
"''~e wn\'<'<.11011 .m<.l r,tinl:tll ,levclop. When 

-2.0 1.0 
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Knowledge of the ocean/atmosphere interactions that shape Australia•s long·term climate 

variability is drawn from thousands of sea·temperature measurements gathered by CSIRO's 

Ocean Observing Network. The network involves volunteers aboard merchant vessels deploying 

Instruments called expendable bathythcrmographs (XBTs). The dota arc troosmittcd by satellite 

to research and climate pr'ediction centres worldwide. Scientists can now use measurements 

nkcn by the Along Track Sc;tnning Radiometer to confirm and enhance their understanding of 

climate processes exposed by the XBTs. 

hc:u j( rc lca(cd f rom du occ.an En 1hc 
oumo(p hcrc .-t~ w .atcr v.~pou r (i n much th~ 

same '">' that stc;un rise~ from J boil ing 
kcttlcl. c nCrJ4y i> tr.tn>fwcd JW.tj· fl'om tl1c sc.l 
'urf.Lcc. often tc.)ulting in dou~.h whi(..h n.! l ~.t.M~ 

heat by warmmg 1 h t· .u mnspherc w hen rhcy 

condta"c :1nd r;lin. 

i\u~U;Jiij\ d111Mtc i-. ~trungly innu,•nc;:c11 
hy .1 l:t rgc pool C)J warm water in the 

l 11doncs1a11 rct:aon. north·e!J'\t of New Gu1nt.''a. 

Snull «.'.Hurt:tcc t~mper.mrrc ch.1og''' in rhi< 
rqd<.ul ''u1 howt' tnoh\ivc rffc-<t" on r.1inf01U. 
.md the heat rdca.cd to the ltmosphcrc in the 
process <.Tc.ltt::.. dUturbam..:c~ thaL afT<."(;l dlrnatc 
rhmughnur much of rhc world. 

I 0 2.0 

During J n El '\J irio event , for cxam r>le, 
rhe -.;hifr nf rhi:-o w;um punl frt\m we_~f re1 ., .. ,,1\1 

across the J'.1cif1c causes nood ing 0\'Cr rho 
normally arid <O~SI of South America, "hilc 
the <Older w.Hc• in it> wake <eurb; r.tirt f.lll in 
rht• wcsrcrn P';teilic. <lrcn cau.s111g Lht" t•astcrn 

rwo r h in.l s nf Au~rr.11i.1 to t" n rcr d ru ug h r. 

IA>ng-r.wgc lorcc.tsun~ nf d n11.uc v.ori~hi lr ty 

auos'i Au~ualla depend:> o n simulaung c.'VCilb 

~uch a~ t hese c:han~es 1n rern peracurc oJ 

tropic:.d w.tter~ ro rhc cnnrtnt!nr'" nnrth. 

Scienri<t< frnm CSIItO .tnd the An<tr~lian 

Bureau of Mcrco•·ology have been worki nr; 
to,;ether on thi£ t;OnuuJrum . The potcndal 

hcncfit\ of the: rc:.cJrc-h for pri m.n} prm.luu:r!l 

:1nd namral resourc;e m anagrrs 1~ recognt ~ed 
bv the Ltn<l and \~ atcr Rc.oUfC<'S Rc;c.uch 
:uu.l Dc"clup n u.·nt Corpuro1t iott. Earlier th i'-1 

year. the corporation tundcd .a r h rt'l'-)'l'<lr 

JH OJCCI to clevdop a prowrype <y<re m for 
pro\'iding a I 2.·month tor«J't f~ l signilican.c 
\',ui;uic.mc; in r\U'~tr.lli;,t'( \. linutc:. 

Rc~Jrch b1ding up to th~ ptutvl) pe ha> 
cc.mt:cntrau:J o n Lhc lm..lonc~ian rcgiun . to 

u nrlcr~rand the mn;h.1nism~ rc,pun,.ihlc.· for 

dim.ni< fWt(rn> ""h ·" I I i'\inu. At ( ~~ RO 
OceanoAraph)· this wook is led lw llr La!\' 
1-. lcven1 a \CJl'"Ullst whose knowledge ol on·an 

This image created from ATSR data 

shows the difftt:rence In winte r sea·SUr'face 

temperatures between 1993 and 1994 In a 
region now known to have a signifiCOlnt 

innuence on Australia'-. climate. lt shows a 

'cold spot' in the Indian Ocean which was first 

exposed by CSIRO's Ocean Observing 

Network In th e winter of 1994. The cold spot 

exacerbated e xisting El Niilo conditions by 

preventing the formation of rain clouds which 

normally blow across c:he continent to 

eastero Australia. 



Playing with spectral bands 
t"'lQI/Il'-JG /~ T ~ : ' hlome~·es d. second. Jt .1 rv-e.tr'l het,:h: or 780 1--f•). the 

FRS I '-...!lf'lltlt' orb!:·. t~w F-!'1h i.! 1t-nes ._t d·1f ()n t>o.v·d. the /\lo"'·g 

T r d< J.: Se .u•ntnl; RidtOflletcr (/, 1 SR~!) -;car:':> th~, 1-.w:h '" 'J(X) hn 

swaths. covcnnr, the ?,lobe h".·JCe every tbf·ee d<iy<... lt"<.. .t tt-ntftc v.1r1t.tge 

potnt. but wh.tt t', !hP A I SR look1ng ,Jt • .tnd how doe~ tt sec1 

The 1\ T SH 1 c .. :.pond':. to electromdgncttc rr~dtdlton lht' ('tll'l 'l.Y cn·ut

ted by all objects wa•mc•· than absolute ze.-o ( · 273"Cj . Although we 

can't '>f.'P Ll ho~ppPnt ng, we (.m tmagtne Hw-, r.1dtatton ,,., rnov1ng hkc an 

oce.tn vl.t'l<' l he d t'::.tdncc bet-.veen two .IdJd.Ccnt WdV(' Ut''>h t'::. c.tlled d 

l.ra·<~clcngth. v,stblc wavclcn1,thS are less th.lfl one mrcr onwtre (one 

rnrll ·onth of .1 rm·ln•. or- I ~m; dnd he;jt N~lvel<::·ngths M'C nc,u-·cr- 10 ~m 

llo!t<•r ot.Jwct\ Lld,.ttc more cr.cr-gy r1t shorter "N<!Vf'len:r,th<.. .tnd 

\0 ~dr-r 0b1~cts f(t~t<lt(· r"r"",Qr(> e-:ergf a.: I011f.€'r· >t./.1v€'1~?1'""'1)!-!th..:, r Of e x.un 

='·c. tr-c sun a.t 6(f:IYC t"l.lS. ~.axtmum e:--.err.t <1.! ''1\'tJk• ll.tv(>l<·ngth\ (O.S 

•Jm). b.Jt :he 1-.wth\ surfdce at 20'·( h.as maYtMiJI"T"' ener-gy a~ thcr1""'1a! 

1! 1f• .ar"Pd w,!V('I('n~~ths (I 0 i-Jn"') The range of Wdvclcn:,:t~t', o·,wr whtCh 

clectr·omar,netiC r.ldtattOn extends tS called the clectron"l.t).~ne!tc 'P<:"< 

lt\Jm .tnd regton., Wtth:n tt are called spectral bands (sec dtagram). 

Only o~ ":>rndll p.1r1 of the s.pcctrum vts.rblc lt:;,ht < .tn IJt• .. ecn Uy 

the human eye. The eye tdentifies ObJeCts by nottn)! ·~<~r tdl torv. tn 

reflected lr~ht n1 the Vt'.>tllle r·egron. I h ts vdnatton. whtch we rccogntSC as 

colour, \lt•m•, from the dtffcr·cnt abs.orptton d'ld crnt<:.'.>tO!l propt•r1te~ of 

the sut"facc matena.ls. But heated ob;ects emtt r".ldt.tlton rn other p.uh 

of thP Pl"ctrom.tgnct•c spectrum too. part•cularly the thermal (•nfrared) 

.tnd ml<.tOW.tlll' t.J.tnd-; Remotc~sens.rn;.;; nstrur-1cnt<:. c.tn .tl\o d<.•teo 

... a..,attons 1n these parlS of the spectrum. 

l o ~.tlher det.11lcd tnformilt:on ajout the ocear and tr.c atMOS· 

phf"t£-. or p.u1tcuLtr k1nds of ob;c-cts on tnc tctr1h\ <,ud.ttt• (\uch .t-:. m·n· 

er-ats Or" vC>":Ctat~on). ,·emote-senstng tr'!Struments .-tre tunec1 to c h.tnn<-i':> 

w1!t11n nw .,pettr .tl t;.mds trat offe!"' the best vrcw. for example. shorter 

l>.mds. wh•ch penctr,ne furthest 1nto water. arc useful fo1· asscss•ng 

w.ttcr qu.tltty .utd watchrn9, algae. vts,ble·lt,;ht l;and., .ttl' u\t•d to rnont 

tor land; <lnd the ne.-tr tnfr<tred regron { I -1 1Hn) 1., u\ed 111 ;~colot~Ktll 

m.tpp•ng .tnd detc·•m""ng vegetat•on health. 

Tht-, '>y'>tem would work perfectly grven .1 clc.H \ky. !Jut m.ttlt'l':o .wf' 

compliCJted by the .-\tmosphel'e. R.ldt.i.{JOn renN"tt•d .11\d C'mttted from 

the E.trth 1; .tbsort.>cd by the at'T1osphere 1n man/ pa•1s of the elcc:ro· 

mo:Jgne!tc -.p<.'C tn.Jnl GJses s~ch J.S carOOr droxtdf' .t~Y.odJ .tnd '.tc!r.~te 

drffer"entl;; .tt dtffe!'ent 'N.tvelengths . . l.;~d .te:o•.oh .n~d N.t!er droplets 

<·m .tl>>ort. >C·Ittcr .1nc cm:t radtat,on. rcd..;Cr"'g t ... c accu .... acy of s.a~c::~te 

mc.s'>urenlC'nh o' ;.:.Jti.!Ce featu·-es. Accord:ng :o D• l.tn R.u1or'. •l 

founder of u·re A TSR prngr".1~11. th:s .tb•.orptton muo..,t t>(· .tc c ou;rted for 

nf~en J,f!./1 nr, !ht• r.tr"th'•, '.•.Hf.tCt-•, t;ut :tl!ern,!i rvei/ •t (,tn t~ u\e<1 tO 

deduce propcrtrcs of the atmosphere r or example. t~c at.,....osphcrc tS 

op.-:~.qo.Je .n ! 'le" I·~ to I~ pm b.tnd. becduS.e thts t<:. a <,p-C(tr·.ll n.·;;,ron tn 

whrch Cdrt;on d:O~<:I<1f' ,lfJ\OdJ\ r.t<il.t!IOn strongly. Ttl1\ b,,nd. whiCh 

offer; no v1en of the Larth's surface. can be used to measure the tem

perdture o f the uppl't .ttmo\phcn:. But when d clear vtew of the 

Ear1h's ... urf.K<" ,.., r equu t!d. '>(~ rl\Or'\ n"lu':>t oper .lte H"l '<ttmo<.,pher tC WH"l 

dows' or specu·aJ reg1ons where there IS the least •nterfcrcnce w tlh the 

r-adt.tlton "lt9.n.-:1l 

The ATSR t<, compn\t'd of two !',ldtometers: one tnfr.m:•d .md one 

m•cro.va.-e The ,nfrared rad•ometer on A TSR-1 has 'our ·channels'. 

three of ·JVh;ch ,·If e u\t•d to mc.tsure sea-surface temper.1turcs The 

four"th ch,"}nne n~e.t.:.ur ("'), .tdt.ttton tn the nettr -tnfr.1red rewon .. tnd ·~ 

u.-.ed to c:et£>( t c :oud\. 1< e .tnd \r10W :n d.tyttme. Ver'.ton two of tttr 

,nSV\J...-.ent A TSH-2 has three add•t•onal channels .n the VJS•ble light 

regton. Thec,.e .tr(• u•.ed for vtev'/lng l.tnd surf.1ees and veget.ltton colour 

lnfon·n,ttton \uc h .t\ the he.tlth .tnd mo1sture content of vt•g<•t.tlton c.m 

be 1nferred f•·om these mcasu•·cmcnts. 

Cleaning the windows 
Even 1n the 'wn1dow' ' "~~1ons .• ttmos.ph en c effects such .1s tloud. dust 

and wate•· vapour - .nte.-fe,·e w1th ,·emotely-sensed measUf·ements. As 

.1 r'("sult. ten·,per·.tturt:\ rne.l\ur·ed from space .tre often sever.tl degrees 

lower th.tn thc1• true v.tluc ,Jt the Earth's surface ConT•ctrono;, must tJc 

made to account fo,· these .nmosphenc effects. Th.s ,s .vhere the A TSR 

tS p.tr1rcul.tdy (IPvt•r 

The A T)R's tnf•.trcd · .td orolclet- rnvoives a rot<.~ttng nv1or ..,,,h·ch 

scans the Eat'th·s sur"facc 'rom t .... .-o dtffere~: ang:es (0~ and 52') rn 

curved <:.w.tths )00 km wtde .1nd sepctrd~ed. <Jiong trt~cK. by -1l>out 800 
km at ground lcvf'l f rorn the two meaS:Jt-ements.. 1nform<1tton ,.., 

obtcuncd dbout the effect of the tnterven1np, atmosphcr"c. Jllo·....,·~n~ the 

atmosphenc tnfiuence to be eltmrnated. 'The stereoscopiC vrew .1lso 

te lls us somcth •ng .tl>out the hc•ght ond structure of clouds.' B,u1on 

says. 'Bcc.1us.c the ··.td romt>ter senses •n the •nffared b.=1nd. mco~'.>ut·l~ 

ments cannot be rn.1de when tt's cloudy. Whde ar"eas of he.\vy clo'.;d 

ar-e obvtous. 11 h,1s pr-et~ouo;,:.,. been d fft(l.;!t to detect tcmpcr.ltt.;r·c d :s· 

torttors c.ws.C'd by <.,p.w,f' cloud 

A fur1her techn:que r\ used to .Kco~r:: fa:· ., ... lte·· ,·.ipo ... t. ,, SO·..J•Ce 

of ·norse" l'l ~he 'TI(',J')U'(..'r"'1C"'l of se•~-s..;rfa.ce te.....,pcr~tu~C') r t"':' AT SRs 

fT' cro·Na·.-c r·dd·o·-nt''tf'r n~o•',!o~:. :~;e ~o:a1 :.·a.:er va.;:>O;..· CO'"'~('". t o· ~·~e 

a.t'Y'lOSpt>e··e. W th tr·r ~ e..:tt.t rn!o~"";",C:t:o~. tr--.e at::"!QS~ ... :er :c cc.;:·: ec: \.Y~ o• 

sea-surface temp~ ... ,JtUI'(''J (,\.., be .mp·-c-· ... ·ed 

The electromagnetic spectrum extending from the ultraviolet to the microwave region 

IOnm 

lncre~ulng frequency and decreasing w~vclen.gt.h of electromagn~tic rndl:ttion 

Ul<nvfofot 

IOOnm 

Visrble 
I I 

I pm 

lnfr.trcd 

H,O eo, 
&nds u.ed to study greenhouse goscs (-6pm) ( 15Jtm) 

lnm (nllnomttre) ll one· millionth of;, miltlm~tte 
ljJm (mlcromecre) Is one-mlll'onth of ;a metro 

Mtcrowavc 

•• 
I mm l<m IOcm I m 

Wavclongth 

• Aunosphonc *wtndows• used by the ATSR't infn.red ~dtometer 

• Atmospharle "'windows· used by the ATSR'$ microwave radiometer 



phy~ic:, in Lhi' rt.-giun i~ ICd hy :m ·in~dligcnc._c' 

nerwork opcr:umg in the: !\outlu:111, lndtan 
•nd l'•cific ocea n<. 

CSIRO'• OccJn Olnetvin~; Net\\Otk i; 
run by Rick U;tilcy. from the office next door 
tn ~1~ycn. I c involve'( volurucrr' (tt\u;allv 

>hip> ofiiccr.) JboJrd mcrdunt ,c,.ch 
deploying in<crumcnr< ,,,ll.cl r'prnd.hlr 
b>th\1hcnnogl'.lph< (X RT<) at prc>et lltlcrv>h 
J.\ Lhc ~hip.) trJ\Ctsc ;arcu of ~<.:icnlilic intcrc.>t. 
lhc XII I< lJrl) thetmontcter< "ludt tr.ommot 
WJtcr rcmpcmurc- h;ock to the '"'I' C\'CI}' (>0 

centimetre> 10 J depth ol .obuut 7GQ metre>. 
rhc dJta .ore \ltHed llrt .1 \htpbu.onl 
m•crocompurcr, :1nd l condc n'ied vcr'lon 

tr-J.n>JIIillcd b} >atdlitc 1<> tc\carch and dim.uc 
predruion <entre\ \\orldwodr. R.11le) '·'Y' 
more ,h;on 33 ()()() xrn·. h.ovc hccn l.oundoed 
>incc the progr.lln bef;.ut in I?SJ. 

Validating the cold spot 

In the winter ol 19?4, d.llJ f1om the Xll'l's 
.Licru.·d ~dcntht~ lU .a 1.onc of t.:oldcr th.111 u~o.u.tl 
'ea~.surf.1cc tcmpcr.uurc:~ in the lndi.m Ot-c.m. 
According to Mcycrs. the 'wltl <po•' w.L< the 

proJucr of .1 compl ex inreracricln herween 
wonds. utean currents and El Nifw. lr 
cxdccrbatct.l the cxi~ting El Ni§o condition' 
by prcvennng the form:uinn of rain cloud~ 
which normally blow across the continent to 
c. .... a~tc-rn Au)-trali.t. 

In IJtc 1995. the cold spot first expo>cd 
by the XBT> was confirmed from >pace by Lhc 
AT~R. \~'hen ~lcyers and Banon studocd ohe 
rcmorely--sen~cd .s~a-surfac~ t~mpcrarurt~ 

t.tkcn for the >.utlc period, thC) found J l•rge 
cold ..;pot CO\'Cring. an area extending along 
~um:ur.1 and jlva ;~nd rhe lndnnc'(ian 
t\rchip<lago Jnd into the lndi.ln Oc<an from 
the lndon<5ian CO.lSt (>cc image). The spatial 
p.ouern ol the t<lll(Xr:llurcs v,Liidatcd 1\lkycr) 
original intcrprctaliun of the mc~h;~ni)ll1.\ 
c.oll\ong rhc cold 5por. lr also reaflirmecl rhe 
need for ~Cicmi.;;ls to c.on.;;idcr the mflucnce of 
the lnJiau Ou:an, as well as du: Pacilil, in 
d.:vf.·lu putg \)'Ht:m~ to predict Au-.trali.t"\ 
dim:ue. 

' l•or me it was remarkable oh•• rhc 
p.mcms '"< lwl observed lrom our XllT data 
could be ;ccn frum .:uellitc dat;t in much 
~rc,, tcr det.oil tlun we oould hope to ob.crvc 

fmm '1"1".' '"'')'t'f\ ' ·'Y'· 'Wc'•c bq;iuuiiiJ:; 10 

undcrsta1uJ luw. the otcan ·.) inu:111JI )lf'ucturc: 

and c..:urrcnt) ::afll"Ct dmutc. hut the" cbu Wl!' 

coll ect .re lom11cd to ohc route< ukcn by 
merchant vc~S<h Jnd on r<5eJrch cruo>C$. With 
»tc:llitn. \\C (..l.Jl J;CC J. broJd \•it.""" irt the form 
or .an CAC".UI IIIJ.f)•' 

~~~)·cu lu~ ;~),o nude U\C of occ;an 
mt.·:a~urcmrnr' r.1kcn b)' t·wo mlu:r \Cn~rs on 

rhc I RS -1 '·"dl11r I hc;c .ore • "ind 
\C..aucromcu.·r "'·h•th mcJ~uro 1hc 'llf."t.-d and 
dirl"Cllon of wmd nc;ar rhc 'urbcc ol rhc se~. 
and .1 r,U;).lt .lltlfllCI('r whu;h Ol('.lSUfCS \\'J.'-'1!' 

height .tnd ~c.o-,urfJcc de•.Hion 
Mca•urement< ol ,c.o lc'cl r<:•c.ol mudl JWut 
the imcnul tc:mpcrJtur(;~ ol tit\: ot.~.m. '"lut.h 
in turn .tr~ rcprc:,cm.uhc of oct.:Jil 1..urrcnts. 
l'h 1~ i' hc:c...lti\C t,;t)l llmll' nf w.1rrner w.ncr. 

whith .lfr le.< dNI\C than wld w;Hcr. produce 
hit;her '"·' level, 

With d.u.o lrmn oloc X" r~. the A rsR. rhc 
wind ~C:lttrromrter Jnd the r.1cl:1r alumcccr. 
Mc)'cr< and h1< ream h.lVc hccn ab le to 
,l,·vclo r> ,, (,tirly complete tlyn.omic.ol 
dc><ription uf tloc lndi.11o OccJn \old >pot' 
phcnumcnun. 'The ~Jtdlltt.: ~J.It.l rcvc.1lcd a 



more complerc Je,cnprion of rhe >p•rial 
c:Alt:nt .and hc.:u~r undcr.sunding of 

mt"l.hJ..rll~lll' thaa m.1de the cold <ipot h=appen. 
\f('y(r'\ q~~ 

Setting the models in motion 

l h.1nk< to the d.11.1 pwvidcd by the ATSR .md 
the XIII\, Mt·y<r> .111d lm toa111 no" have rwo 
'fHtrcc' n l e.e:l ~ u rface rel'n pe ratur(' 

mcJ\liH'IIu:nh iu t lac region~ rhar inOucntc 
Au-.fl'.tli.t \ (.hm~nc. lltt<\C will be combined 
dunn~ rhc drvdot'm<nr of rh< clim.uc 
fOrc:t..a;li ug \y)tcm tu improve HS rep rest" Ill• 

o.mon nf the: ntcc.h.uu\111~ of clim:uc vanoabilny. 

I he \ I~R d•r• "ill also be U><d ru 
't~'-i(} the: inut.ll nr \IJn·up condiuons for 
me dmwe prcdtwon model. \'a.lucs rvptcallv 
tHed fnr rhi, purpo<e in global din>Jrc 
rnuddlmg . .uc Ion~ term .lvtrages, •gnorin~ 

vcarlv or munthlv \":tn:tuon~. 1\nd in rhc- Cl'c 

nf rhe lndi,m ,tnJ I',Killc otcan>. ATSR J••·• 
will np.11HI rhc <prcnd of cempcrnoure 
IIU..'oL\LIJc..' ll le,.' ll t\ 

rhe dinurc prediction 11\oJel l>cin~ 
dc•·dopccl '"llu,c ,,10dl11c data 10 help spclil)· 

the .)t.nc of th\: <X.CJJl at .a p.a.rti4..ul.ar dut-.: to 

intti.ll""' ,, furec..:.ht~' ~k}er~ ~J)'\ 'le\ 
•mporr;mr ro get' rhc <ca~~urflc< t('mp<'U.Uirc 
c..orrcu hec..;a.u~c dut's 1hc fc.~turc 1n Jircc..l 

c.cm1.t<.1 ''''h theacmo'>phcrc. 
Once the modd h.1s been set in n1o11nn. 

il.,. proltl\.'\\ ~,;;an he checked ol{;ollll'll the.· 
fCI11CHC..' Iy~\CI I'tCd data :md, if lll'C..:t')),lfy, tine 

wncd I he modcr< final outcome cln .1l;o be 
Vl'l ilicd in thi~ w-ay. 

Quality control 

r\lthn111(h ll.orwn .1nd his wllcague> .trc wdl 
1•lc•<cd wtrh rho AT~R• perform.tncc. the 
c..h.allcn~-tc to imprO\C the .u,:4..ur.u .. ~ uf rhcar 
tl.u.tprtl<htu' "ongoing. A lou" of thl\ ""'k 
'' 1 he tnrerpr<uuon of W.tter \'.lpour 

mcJ~uu:nu:nl) to~kcn b)· the i1uarurnc.:nt', 
11\IUU\\.1\l' l.adiolllflt'l (!te'C )lOI)" Ull p.a~c 2'S), 

ll.mnn h working to improve rhe cqu.uioth 
u ..... ll tu dui\c )t:..l-MHfJc~ tcmpcr.Itun-, ftum 

thC\l' ' ·''' d:u;t. 
'I rror' in rcm t'tr.Hurcs <ccm to be linked 

cu .1bnorm.1l diMriluuion~ of water \,lptmr,' 

Oaltull \JV\. 'If there i~ a lot or water \',I ,}()Ut 

.Jt the .)urfacc with a drv IJ.H'r JbuH: (or veu: 

V('r\A). '\\(' appear tO set An crnn I ht\ '" 
Ucc:au'C' the equation.) U)cd to dcnvc 'ea 

'urf~ce tern per:uures from 1 n fr .Ht'tl cl.u .1 

.J\\\Ul)C dut the .umo~phcrc h.e, "' fixed 
de~tribmwn of w.1rer vapour wnh ht.·aght. 

··r he ~c:crec is to uy u• u'c: .ill du.· 

rcnHHdy·scnscd d;ua to get .a ff.:d fiu lww tht· 

w.ucr v:1pour i~ d is1ributttl in the ,Hm<hphcrc. 

f'hl''e s tudies rc<1UirC ::t comhnmuon nf m.my 

\lmu l l.li"'COU~ satelli te .liHI ~IUIJtHi ·h,l 'i.Cd 

mc.l)urcmcnt:.-.. along with .1 d'curctil.tl muJd 

nr rho cfli,ct of ,1(1\IO<phertC Jh<orpnnn Ill\ rhc 

1ntr.trc.-d racLation. 

1.\ cmually it will be P"'"hlc ro Jtl'l fccJ 

all <Jrdlite .lnd j!round-bJ<cd mc•>urcmcnr> 

tnto nunu"nal model .. nf the.· WC'.Jthcr. l he 

modd will then detcnnone ohc lw'o <'<]tt.uoon 

to U.)C. noc only eo '-Jl'-ul.tt~.: u:.J .. !Ut f.u.:c 

rcmpcr>ture. bur for .111 other wc•chu 

polrounctc~ .t!<l wc.U. Thi~ ~U.'IIMIO liMY he \Unu.; 

p~.lrS .awJy.ln:u AustraiLm .!oCICIIC I.\1"1 .arc p.an or 
·' l.•rs< inrcrn:~tion~l communi!)' w<>rkin~; in 
thl\ dtrccuon. · 


