
Picture perfect
xEarth observation

Information about our blue planet gathered by satellites adds millions to the
nation’s GDP and saves lives, too. LAURA CENCIGH-ALBULARIO reports

RENEE NOWYTARGER
Where there’s smoke: Maps of fire and flood outlines guide emergency services

WHILEtheearlydaysofEarthobservation fromspace
weremostly in therealmofscienceandresearch, there
isnowarapidshift towardsmore immediate,
operational roles.

Fromguidingdisaster responseefforts tomining
exploration,weatherandclimatechangemonitoring,
Earthobservation fromspace (EOS)playsavital role in
Australia’s landscape. It’salsoa lucrativeone,with the
EOSsectorestimatedtohavedirectlycontributed$1.4
billiontoAustralia’sGDPbetween2008and2009,
accordingtoareportcompiledbyACILTasmanfor the
CooperativeResearchCentre forSpatial Information
andGeoscienceAustralia.Adding inbroader
productivitybenefitsandcostsavoidedthanks toEOS
brings the totalGDPcontributiontoat least$3.3 billion.

TheCSIROterrestrialEarthobservationteam
leader,DrAlexanderHeld, says thenextwaveof
technologytoberolledoutbyNASA,Germanyand
Japan inthecomingyearswill rampupthevalue to the
miningsector.

‘‘Thenewtechnologyhasanextremelyhighability
todetectmineralsandthere ismuch interest in it from
theperspectiveofminingexploration,’’DrHeldsays.
Twoof thesesatellitesarealready inspace,butare
currentlybeingusedmostlyas researchtools. ‘‘From
2014, throughthe followingdecade,weareexpecting to
seeamassive increase in thequalityof satellitedata for
mineralmapping,’’hesays.

Thenewsatellitesworkmostly throughmeasuring
thereflectanceof light frequencies: ‘‘Byunderstanding
what typeof light is reflectedback fromdifferent
minerals, the informationcanbeusedto fingerprint
differentmineralsandchemicals.’’Othersatellite
measurementsusemagneticandgravitational fields to
detectgeologicalpropertiesdeeper in theground.

Alongwithseekingoutnewopportunities, advances
insatellite technologyarealso improvingtheircapacity
tohelpmanagedisasters.

Since lastyear, a$4.7million joint researchproject
runbytheAustralianCentre forSpaceEngineering
Research(ACSER)hasbeenworkingonthe
technology foraconstellationofSyntheticAperture
Radar (SAR)spacecraft thatcan imagetheEarthat
nightand inanyweather.Accordingto theACSER
director,ProfessorAndrewDempster, someof the
applications for this technology includemappingthe
outlinesof floodsandfires inreal-time.

‘‘If it’s raining, therewill beclouds;and if there’s fire,
of courseyou’vegot smoke.Andsometimes firecauses
clouds, too, soyouneedsomethingthatwill see through
theseobstructions,’’ProfDempster says. ‘‘With flood
mapping,emergencyserviceswilluse the information
to lookat floodextentandknowwhotorescueand
whentoevacuatepeople.’’

As the technologydevelops further,ProfDempster
believes itwillhaveclearadvantagesoveraerial
surveillance.

‘‘Whenyou’vegot smokeorbadweather, it’s
dangerous to flyaplane–and it’sexpensive toownand
operateaplane.Thenyou’vegotdifferent states
operatingdifferentequipment.Satellite technology is
expensive tobuildand launchbut,once it’s there, it’s
there; there’snota lot tomaintain,’’hesays.

Thedisadvantage is frequency,ProfDempster
admits, as satellitescan’t flyover thesameareaevery
hour.

‘‘Youhaveto task thesatellite todothe job,waituntil
theyget to therightplace.After the job isdone, they
must flyalongtheirorbituntil theyreachtheground
stationtodownloadthe information.Once it’s
downloaded, thedatagets sentover the internet for
processing. It’snot fullyautomated, so thenthere’sa
humanfactor involved,’’hesays.

However, image frequencycanbespedup
considerablywhenthereareconstellationsof satellites
followingeachother.

Inanothermajor fieldofEarthobservation, climate
changeand landscapemonitoring, it’s long-term
consistency, rather thanfrequencythat’s thekey.For
example, theFederalGovernment-fundedTerrestrial
EcosystemResearchNetwork(TERN) isworkingona
seriesof satellitedatasetsaimedathelpingecological
scientistsandotherresearchersaroundAustralia track
the landscape’s response tovarious factors, suchas
droughtsandfires.Thisproject,whichbegan in2009, is
expectedtostart releasing thesedatasetsby2014.

Morebroadly,CSIRO’sDrHeldsayssomeof the
satellites theorganisationhasbeenusinghavebeen
collectingdaily images for40years.

‘‘Withabitofcomputerprocessing,we’reable to
buildahistoryof thecontinentandtrackchanges in the
landscape– ithasbecomeanextremelyvaluable tool,’’
hesays.

ThedirectorofCurtinInstitute forBiodiversityand
Climate,AssociateProfessorGrantWardell-Johnson,
agrees.

Hisdepartmentreliesheavilyonsatellite technology
in their researchandhesaysenvironmentalmonitoring
hasbecomeincreasinglyvitalnowthathumankind’s
impactontheplanet is intensifying.

‘‘Welive in timesof incredibly rapidchange inmany
areas–not justclimatechange.Alsocitiesarechanging,
landuseandpopulationsarechanging,’’hesays.

‘‘Therearereallybig transformationalchanges
happeningoneverycontinentand ineverycountry,all
aroundtheplanet.’’

ProfWardell-Johnsoncompares theefficiencyof
satellite imagery forenvironmentmonitoringwith the
olddaysofusingplot-typework,mapsandaerial
photographs tobuildapictureof landscapesover time.

‘‘Havingtoreturntoplotsover time is incredibly
expensive,’’hesays. ‘‘Groundwork is still importantas
youneedto identify individualplantsandanimals,but if
youcan linkupthatworkwithsatellite imagingandsee
thesamesortofpatterns insatellite imagery forother
patchesofground,youcanmakeassumptionsabout
otherplots.

‘‘Therewouldn’tbe thepossibility tohavean
understandingof thewholecontinentover time
withoutsatellite.’’

Sentinels up in space

xDisaster monitor

By JACK SCOTT*

AFP, BENJAMIN EVANS
On the spot: Soldiers evacuate flood victims during the 2012 Queensland floods

ASQueenslanders racedtohighergroundand
battled topreserve livesandpropertyduringthe
floodsof2010and2011, sentinels inspacewere
helpingexpertsmonitor thedisasters.

Duringtheworstof thestorms, theonlywayto
detect theseverityandextentofdamagedueto
floodingwasspace-basedsyntheticapertureradar
(SAR).Therewerenootherwidearea imaging
sources thatcouldprovide this information:
neitheraircraft sensors (notable to fly insevere
weather)noroptical satellites (hinderedby
extensivecloudcover).

TheItalianCOSMOSkyMedimagingsatellites
cametotherescueusingtheirday/nightcloud
penetratingSAR.Theywerecuedto imagethe
floodareaevery24hours. Italian imagery

organisation,eGEOS,providedthese images to
thededicatedteamofscientistsat theUniversityof
NewSouthWaleswho, incollaborationwithLand
andPropertyInformation,NSW,weremonitoring
theunfoldingdisaster.

This teamwasable tocapture four tosix images
perdayduringthepeakof thestorms.The images
wereprocesseddayandnight,generatingmaps
whichwere forwardedtoStateEmergency
Services.Thesemapswerecritical to therescue
andrecoveryeffort.

Overall,COSMOSkyMedprovidedmorethan
200images fromitsconstellationof foursatellites
during the2010and2011 floods.

*JackScott is thekeyaccountmanager, space
systemsforThalesAustraliaaerospacegroup
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‘‘ Welive intimesof
incrediblyrapid
change inmanyareas–
not justclimate
change.Alsocitiesare
changing, landuseand
populationsare
changing.Thereare
reallybig
transformational
changeshappeningon
everycontinentand in
everycountry,all
aroundtheplanet ’’
GRANTWARDELL-JOHNSON
DirectorofCurtin Institute for
BiodiversityandClimate
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