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Discovery shines LITE on clouds 

A t 6.2S I"""" Friday.? September 1994,thc mas<ivt roar of 
:.p~h .. c shuctll~ Dis(.Ov\:ry's engine-s sh:u[t·rcd tlu· evening c:tlrn 

at Florida'• Kcnnedy Space Centcr. V.\St plumes of grty smoke 
filled the .tir .ts the shuctlc beg>~> its spcctacubr ascenr inro an 
orbit 260 kilomcii'C> Jbovc the canh's surface. ()n bo.1rd was a 
two .. UJI111t.: ~ttmo~ph'-=ric m<.tniwring device known as a lidar. 

Lcs> than three hours after lift-ofT, rhc , lnm le's crew began 
firing powcrf'ulla:..:r beam> f'rom the lidar down i1110 tlw corrh 's 
.nmo)phc:n:. nuking nH.-.lSUI'Cn,cnts lhal hold ncv('r he~n n1~d(.· 
~><.·lore. 

Aficr the launch. Dr Martin l'latt from (;$1R(.l's 1 )ivi<ion of 
At mosphcl'ic Re;carch joine,l his colleagues from the LITE 
S<icn<c Tc.un .11 Johnson Spae<· Centre to ol>tain dJta and cele­
br.uc thcwlmination of 10 y<>:~r) work. 

LITE s~ands for rh<· Lidar In-space Technology Exi)Cl'i mem 
whid1 is led by the N'lional Aeronaurks and $p;1Ce Ad m in· 
istr:uion (NASA). The CXI>criment marks the tlrst u<e of a lidar 
(light detection ;tnd r:mging} for ati110SJ'ht ric <tu<fies from SJ>aCe. 

For more than ;30 )'<';lrs, inwuments on board satellite. have 
uwuitorcd w,·athcr partern<. rracked pollution and de<ected algal 
growth in du: oc..c.-tn:.. ~ lost of the-s<" instrumtms arc p~1ssive, $im­
ply recortling the changing picture in their f1dd ofvkw in much 
the ~;tmc way ob a camt·ra presC'rves a scene on filrn. 

But a lid;.u i~ an '.tclivc' instrument. lr opcmrt-s. in .l simi br 
w.ty tO J r-Jd.lr. lnSlt.\d ofbouncin.g f;'ldio W"'V(S oA· i t'\ t.uget, 

lidar u>c> pow,·• ful pulse; of laser light . When the htser be.1m 
>trike. a doud it bounc<:S back imo rhc lidar's rci<:Scopc. l'hc 
time taken fo1 the pulse to be reflected giws rhc height and 
thickncs. of the doud and the srrcngth of the signal indicnt~ the 
;unou1n ol,n;ucri;tl presem. 

For nine days Discovery's six-member "cw probed the 
.&.liJlO~phcrc :llld lhe (".lrth'~ $urf:tcc ,...,ith rhc lid:tr, S<"nding m:tss~ 

C:) or ~hH.l lO in' C~tigator~ Oil th(' ground. 
Platt ""'' thr·illcd with the rcsulrs. i\ highlight for him was 

the S<t of three-dimension~! doud pieturc-s collected by the ~stto· 
""""·'Clouds arc so Cl'ucial tO our d imarc,' he says. 'Some 
<iuu<l> trorp he.tt reka;,-..1 by the ground, warming the planet. 
Orhcr> rdlcct sunlight back into spa<<'. The impon.mt question 
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i~ \vhidt l)'PC of cloud will dorninatc in fucure. This cxpcrim~nr 
"ill help provide the answer.' 

I'IJtt is l><ll1kula.rly intcr<:Sted in the lid.tr's .1bility to look 
inside tk:nsc cloud> rhat are imp<:ncrrabk to dct,•ctors on 'atcl­
litcs. Droplets inside these opaqu<' clouds acr like ti ny mirrors, 
rcllcct i"g the light pul;c b•ckwa.rds and forwards through rhe 

Top: A cross-section of the Alias Mounla•ns 111 north·wesl Af11ca rs reflecled 1111he 
laser beam of !he firs! hda• ever used fo• atmosphe11c stud•es horn space 
Above: TillS cross-sec11on h1ghhghts the funnel cloud shape of a 1ropocal cyclone. 

doud) interior in ,1 proces> knowr\ as multipk sc.mering. The inform.•· 
tiuu <ibtained will k:t l'hut csrablish the height of clouds, a me.ISur<ment 
of vical imcrcst to dlm:nc swdics. 

1\ka,while, back in Australia. l'btr's CSIRO colleagues took lidor 
lf'lcolsur~·,ncm). fi·om th\· grouuJ .u the: Discovery passed over 
Melbourne. Dr Swan Young says the ground mc.1surentcnr~ lud two 
functions. One w;b to test the measureme-nts rn:.~dc by the lid::'l r on 
board the satellite. The second was to build up a composirc picture of 
the alulo,phcrc over Melbourne by combining the view from ,tbove 
with that from bduw. 

Young's team was one of 50 a< ground sites in 20 cOt.ll1 trics n>.1king 
"upporting tneasun;tl'lCnts dul'ing chc LITE t•nission. In addition. five 
>Cicntiflc oircr.~ft llc•v over regions including Europe and the United 
Stato making run her me:t>uremcnt>. 

Result> rrorn LITE will help scientists betrcr und<rstand global cli­
mate .tnd h<)\\; it might be ch~mging. The expl·rimcnc will ~l lso monitor 

dust douds in tht• acmosplwre, produced by violent vok:mic cruJ>ti<Jih 
.wd desert >torm;, a; well JS pollt.llants in the :tir. 

Engineer> will use in formation !;athcrcd rrom LITE to dcvclo1' 
fuwrc S>ltcllitc instrUffiCIHS1 includ ing instrumentS for a SCI'iCS of cnvi .. 

ronmentaloatdlit<'< """ Ni\SJ\ illtcllds to b,-gin launching in f9?S. 
Platt >a)'> UTI~ m:<rk> the beginning of a new,.,.. in atmospheric 

measurements. I k would like ro sec a lidar mounted on a permanently 
orbitinj\ sardlite, p•·ovid ing continuou,, accurate global dat;t. He say> 
one d.ty we: m:ty rven havl~ customised lidar.s ln space, som~ probing 
dou<b. while other$ trolck urb;tn smog or monitor the g,...,,-; in the 
atmo>ph..,re. 

Comnc1: !'nul Holpn·. r.SIRO Divui011 ofllnno;phrrir R,•senrriJ. l'riMir 
Hag 1t I Morditdlor. Vir. j 195. (03) 586 7661. ft< (03) 586 7600 r·mml· 
pniJfilltlnr. NiJ'n.nu. 

Paul Holper 

ECOS83 AUTUMN 1995 5 


