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Abstract. SCIAMACHY (SCanninglmaging Absorption
spectroMeterfor AtmosphericCHartographY)is a space
basedspectrometedesignedo measuresunlight transmit-
ted, reflectedandscatteredby the Earthatmospherer sur
face. It is a contritution to the Envisat-1 satellite to be
launchedn late 1999.

SCIAMACHY measurementwill provide amountsand
distribution of O3, BrO, OCIO, CIO, SG,, H,CO,NO,, CO,
CGO,, CHy, H20, N5O, pressuretemperatureaerosol,ra-
diation, cloud cover andcloud top heightfrom atmospheric
measuremenis nadir, imb andoccultationgeometry

By the combinationof the near simultaneoudimb and
nadirobsenationsSCIAMACHY is oneof alimited number
of instrumentswhich is ableto detecttropospheriacolumn
amountsof 03, NOQ, CO, CH4, Hzo, Nzo, SOZ, H2CO,
andBrO down to the planetaryboundarylayer undercloud
free conditions.

1 Intr oduction
1.1 Whatis SCIAMACHY?

The SCIAMACHY (SCanninglmaging Absorption spec-
troMeter for AtmosphericCHartographY)instrumentis a
space-basedpectrometedesignedo measureboth the ex-
traterrestriabolarirradianceandtheupwellingradiation,i.e.
sunlightwhich is transmitted reflectedandscatteredy the
Earthsatmospherer surface.Thesemeasurementgeld in-
formationabouttheamountsanddistribution of atmospheric
tracegasesclouds,aerosolandthe spectralreflectancgor
albedo)of the Earths surface.

The SCIAMACHY instrumentwas proposedn summer
1988 by the SCIAMACHY ScienceTeam (Burrows et al.,
1988). After peerreview, SCIAMACHY was selectedby
ESAfor flight onthe PolarPlatform,now known asErvisat-
1, which is plannedto be launchedin late 1999. As a
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so-called’ Announcemenbf Opportunity’ (AO) instrument,
SCIAMACHY is a national contritution to the Ernvisat-1
missionfundedby the German(DLR Bonn,formerly DARA
GmbH)andDutch (NIVR) spaceagenciesincludinga Bel-
gian (IASB) contritution. SCIAMACHY complementsvell
the other Ervisat-1atmospherichemistrypayload,namely
the GOMOS,MIPAS, andMERIS instruments A descoped
versionof SCIAMACHY, the Global OzoneMonitoring Ex-
periment(GOME), is currently operatingsuccessfullyfrom
the ERS-2satellitewhich waslaunchedin April 1995 (see
e.g.Burrowsetal.,1997).

This paperprovides an overvien on the capabilitiesof
SCIAMACHY with a specialemphasion the troposphere.
A moredetaileddescriptionof the instrumentandthe mis-
sioncanbefoundin Burrowsetal. (1995)andBovensmann
etal. (1999).

1.2 Advantage®f SCIAMACHY to GOME

Thereare two main advantagesof SCIAMACHY with re-
spectto GOME: its enhancedpectralrangeandadditional
atmospheriobsenationgeometries.WhereasGOME con-
centrate®n measuremenia the UV andvisible wavelength
range(240nm — 785nm), SCIAMACHY alsomeasureshe
solar part of the infrared spectralregion. SCIAMACHY
measurefight continuouslyfrom 240nmupto 1750nmand
in two spectralvindowsin theNIR (1940nm-2040nmand
2265nm —2380nm). This enablesSCIAMACHY to detect
importantatmospheridracegaseswith absorptionfeatures
in the IR, mostnotablyCO, CO,, CH,, andN,O. Pressure,
temperaturewatervapourandaerosolinformationcanalso
beobtainedrom this spectrategion. As anoverview, Figure
1 displaysthe atmosphericonstituentsvhich showv signifi-
cantabsorptiorfeaturesn the wavelengthrangecoveredby
GOME andSCIAMACHY.

A secondsignificantadvantageof SCIAMACHY is thatin
additionto the nadir viewing geometrySCIAMACHY wiill
obsene the atmospherén limb and solarand lunar occul-
tation geometry The different viewing geometriesare il-
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Fig. 1. Atmosphericconstituentsvith absorptionfeaturesin the spectral
rangecoveredby GOME andSCIAMACHY.
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lustratedin Figure2. Limb andoccultationmeasurements
will provide height-resoledinformationaboutatmospheric
constituentson a regular basis. The combinationof nadir
andlimb measurementwill be usedto derive tropospheric
concentrationsf severalatmospheritracegasenaglobal
scale.This approacthis describedn moredetailbelow.

2 Mission Objectives

Ozonemeasurementperformedthroughoutthe last years
have shavn that the loss of stratospheri@zoneis not only
confinedto the antarcticregion where the effect is most
commonlyreferredas the ‘ozone hole’. A significantde-
creaseof stratospherimzonehasalso beenobsened over
mid-latitudes(WMO, 1995) and the arctic region (Muller
etal., 1997;Newmanetal., 1997). Thelossof stratospheric
ozoneis accompaniedby a global increaseof tropospheric
ozoneand of othertropospheriogreenhousgasessuchas
CO,, CHy, andN,O (IPCC,1996). Therecognitionof these
dramaticchangesn the compositionand behaiour of the
atmospherédave emphasisedhe needfor global measure-
mentsof atmosphericonstituentsn thestratospherandthe
troposphere.

Although in-situ measurementgsan provide highly re-
solved informationaboutthe atmospherethe only possibil-
ity to achieve atmospheridataon a globalscaleis givenby
satellite-basedemotesensingtechniques. In this context,
greatprogresshasbeenmadeover the lastyearsin measwr
ing global distributions of stratospheridracegases. How-
ever, obtainingtropospheriénformationfrom satellitemea-
surementstill remainsdifficult becausef theinterferences
by the Earth’s surfaceand due to the presenceof clouds.
Thereforein the pastvery few satellite sensorswere able
to measurdroposphericonstituentn a global scale.One
of thesesensords the MAPS (Measuremenbf Air Pollu-
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Fig. 2. Nadir mode(top): The atmospheriavolumedirectly underthein-
strument(i.e. the spacecraft)s obsered. Eachscancoversanareaon the
groundof up to 960 km acrossrack with a maximumresolutionof 26 km
x 15km.

Limb mode(middle): Theinstrumentooks at the edgeof the atmosphere.
Scansatdifferenttangentaltitudesover arangeof up to 960km in horizon-
tal directionareperformedwith a geometricalerticalresolutionof approx-
imately3 km.

Occultationmode (bottom): Measurementare performedusing the same
geometryasin limb mode,but with the sunor themoonin theinstrument
field of view.

tion from Satellites)experimentwhich hasmeasuredjlobal
COdistribution duringsomeflights of the SpaceShuttledur-
ing the last years. A further MAPS missionfrom the Mir
stationis plannedfor mid 1998. Measurementsf tropo-
sphericconcentration®f methaneN,O, andCO werealso
foreseerfrom the IMG (InterferometricMonitor of Green-
houseGases)nstrumentwhich was flown on the japanese
ADEOQOS satellite. Unfortunately ADEOS is no longerop-
erating, thus thereis currently no operationalsatellite in-
strumentwhich canprovide global measurementsf tropo-
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Fig. 3. Schematiwiew of SCIAMACHY light path.

sphericconstituentqalthoughthereare someefforts to de-
rive tropospheriozoneinformationout of existing data,see
e.g.Munroetal. (1998)).

This situationwill mostlikely becomebetterin the near
future when within the NASA/EQOS project the MOPITT
(Measurement®f PollutionIn TheTropospherenstrument
(on AM-1; launchforeseermid 1998)andthe TES (Tropo-
sphericEmissionSpectrometerjaunchon EOS-CHEMIin
late 2002)will measureseveraltropospheriggases.A main
objective of SCIAMACHY is to derive tropospheridnfor-
mationon a globalandregularbasis.

The overall aim of the SCIAMACHY missionis to im-
proveourglobalknowledgeandunderstandingf the Earth’s
atmospherei.e. the mesospherethe stratosphereandthe
troposphereandto investigatepotentialchangesvhich may
resultfrom anthropogeniactiity or naturalphenomena.

Theamountanddistribution of stratospheriozonewill be
measuredavith a focuson the behaiour of the ‘ozonehole’
and on mid-latitude ozone. The coupling betweenstrato-
sphereandtropospher&vill beinvestigatedy measurements
of thedownwardtransporof stratospheriozoneandthe up-
wardtransporof precursomoleculesuchasH>O andN,O
Theseoriginatein the planetaryboundarylayerandprovide
thefeedstocKor ozone-destrging HO, andNO, radicals.

As SCIAMACHY is oneof asmallnumberof instruments
which will be ableto derive tropospheriacolumns(seebe-
low), oneof themajorobjectivesis theinvestigatiorof tropo-
sphericpollution from industrialactiity andbiomassburn-

ing.
Specialeventslik e volcaniceruptions solarprotonevents,

and relatedregional and global phenomenawill alsobe a
mainfocusof the SCIAMACHY project.

3 Instrument Characteristics

SCIAMACHY is a passie hyperspectralUV-VIS-NIR sen-
sor It comprisea UV-Vis-NIRimagingdoublespectrometer
whichis operatedtatemperaturef 253K with astability of
0.25K. Eachof its eightdetectorconsistof an 1024 pixel
diodearray Thedetectorarecooledandstabilisedo 0.02K
attemperaturebetweerl50K and235K. Themainfeatures
of SCIAMACHY areahighstraylightsuppressiof< 10%), a
moderatelyhigh spectrakesolutionof 0.2nmto 1.5nm (de-
pendingon the spectrakegion) anda high radiometricaccu-
ragy (absolute< 2—4%,relative < 1%)in combinatiorwith
a spectralstability between0.015nm and 0.005nm. The
large dynamicrangeof SCIAMACHY covers7 to 8 orders
of magnitude.

The spatialresolutionin nadirmodeis typically 30 km x
60km. Thelimiting factorin this cases for mostof theorbit
(i.e. latitudesbetweenabout6(°N and 60°S) not given by
thesensitvity of theinstrumento incomingradiationbut by
the maximumallowed datarate which requiresan on-board
coaddingof data.

In limb andoccultationmode,a typical verticalresolution
of about3 km will beachiered.

Figure 3 shavs a schematicview of the SCIAMACHY
light path. Incominglight entersthe instrumentvia one of
threeports:

(i) For nadir measurementghe light falls via the
nadir/elezationmirror on theentranceslit.

(i) Forlimb andoccultationmeasurementhe limb port
and an additionalmirror (the limb or azimuthmirror) are
used.

(iii) The subsolamport providesthe possibility to obsene
directly the sunat a specificpositionin the orbit. This mea-
surementind also spectraobtainedfrom the internallamps
(a spectralanda white light source)are usedfor calibration
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andmonitoringpurposes.

A diffuserplateis mountedon the backsideof the nadir
mirror. The diffuseris usedfor solarirradiancemeasure-
mentswhich are performedvia the limb port after a solar
occultationmeasuremenvhenthe sunis well above the at-
mosphere.

Thetelescopenirror focuseghelight ontheentranceslit.
Part of thelight whichfalls ontheentranceslit is reflectedo
thesunfollower.

At the predisperseprism a fraction of the light with a
well-defined polarisationis distributed to the Polarisation
Measuremenbevices(PMDs) 1 to 6. The PMDs are pho-
tometerswith alow spectrabut hightemporal/spatialesolu-
tion. Theirmainpurposés to provide informationto correct
the measuredadiancedor the polarisationpropertiesof the
instrumentput they arealsousefulfor clouddetection.The
light leaving the predisperseprism is spectrallyresohed.
Mirrors arethenusedto separat¢hetwo UV channeld and
2 andthe IR channels7 and 8 from the beamwhich then
comprisedight betweer894nmand1075nm. A smallpart
of thislight is directedby a beamsplitterto PMD 7, whichis
sensitve to 45° polarisedight. Dichroic mirrorsperforman
additionalspectralkeparatiorof the mainbeaminto the sin-
gle channels3 to 8. Eachchannelcontainsa gratingwhich
further disperseghe light anddirectsthe final spectrunmto
thedetectors.

4 Sequenceof Measurementsin Orbit

Envisat-1will fly in a polar, sun-synchronousrbit with a
periodof about100min, similar to the ERS-2orbit but with
anequatorcrossingtime of 1000 LT. Figure7 shavs which
measurementare performedduringatypical orbit. Thelat-
ter comprisesmainly alternatinglimb and nadir measure-
ments. Every orbit during sunrise,solar occultationmea-
surementicludingmeasurements thesolarirradianceare
performed. Over the year solar occultationmeasurements
cover tangentlatitudesbetween9(°N and65°N. Whenthe
moonis visible (which is the casefor aboutone week per
month), lunar occultationmeasurementwill be performed
every secondrbit. Thepositionin the orbit wherethemoon
is visible variesstronglyover theyear Thus,moonocculta-
tion will coveralatituderangeup to about30° onthesouth-
ern hemisphere.During eclipse,calibrationmeasurements
will be performed;this includesdark currentmeasurements
and measurementwith the on-boardlamps. For the nom-
inal measuremenpatterncomprisingalternatinglimb/nadir
measuremeniglobalcoverageis achiezedwithin 6 days.

5 Retrieval Methods

Thefollowing subsectiondescriberiefly theretrieval meth-
ods which will be usedto derive atmospheridnformation
from measuredpectra.

Eclipse
(Dark Current and
On-Board Lamps)

Fig. 4. Typical sequencef scientificmeasurementduring oneorbit. The
orbit startswith limb measurementprior to sunrise;during sunrisesolar
occultationmeasurementreperformed Mostof thesunlitpartof the orbit
consistsof alternatinglimb/nadir measurementsWhenthe moonis visi-
ble for SCIAMACHY (which is the casefor aboutone week per month)
moon occultationmeasurementare performedevery secondorbit on the
southerrhemispherethe actualorbital positionof thesemoonoccultation
measurementgariesstronglyover theyear The eclipsephaseds dedicated
to calibrationmeasurement@mainly dark currentmeasurementand mea-
surementsvith the internallamps). For the displayedmeasurementattern
globalcoverages achieed within 6 days.

5.1 NadirTotal Columns

Thedeterminatiorof verticaltotal columnsfrom nadirmea-
surementss basedon the well-known DOAS (Differential
Optical AbsorptionSpectroscoy) approachwhichhasbeen
originally developed for on-groundobsenations (Brewer
et al., 1973; Pernerand Platt, 1979; Solomonet al., 1987)
but hasprovento be applicablealsofor space-basethea-
surementgBurrowsetal., 1997).

The DOAS technique seperatesthe measuredsignal
(which is normalisedto the unattenuatedolar irradiance)
into two parts: Thefirst componentvhich variesslowly with
wavelength(this includesRayleighand Mie scatteringand
broadbandabsorptionfeatures)and the differential absorp-
tion componentwhich shows significantspectralstructures.
The slowly-varying componentis approximatedby a low-
order polynomial which is subtractedrom the data. This
is illustratedin Figure5. Theresultantdifferentialsignalis
corvertedinto a slantcolumnamount,i.e. the amountof
absorber(sintegratedalongthelight paththroughthe atmo-
sphere.This is determinedy a least-squares-fib a linear
combinationof differential referenceabsorptioncrosssec-
tions. Subsequentlyaradiatvetransfemodel(RTM) is used
to corvertthe slantcolumnsinto vertical columns. This last
steprequiresa-priori climatologicalinformationfor shorter
wavelengthsvheremultiple scatterings significant.

The greatadvantageof the DOAS methodareits ready
implementatiormandthehighcomputationaspeedespecially
whenusinglook-uptablesinsteadf RTM calculationsThis
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makes DOAS extremely useful for operationalprocessing.
In fact, this methodhasbeenshavn to work successfully
for GOME O; andNO, on anoperationabasis,but alsoin
casestudiedfor BrO, OCIO, SG,, andH,CO (Burrowsetal.,
1997).

5.2 Profilesfrom Nadir Measurements

In additionto thetotal columnit is alsopossibleto derivever-
tical profilesof tracegasdensitiesfrom nadirmeasurements
usingtheso-called~Ull Retrieval Method(FURM).

Physically this methods basednthefactthat(for exam-
ple for ozonein the UV) the penetratiordepthof radiation
is a function of wavelength.Becausef this, anddueto the
temperaturelependeng of the absorptionaltitudeinforma-
tion is containedn themeasuredadirspectraTheprinciple
ideato retrieve this informationis illustratedin Figure®6.

The FURM algorithm consistsof two parts: A radiation
transfermodelis usedto calculatethe radiancefor the given
geometryandaspecificatmospheristate. Thenaninversion
schemeamatchesn iterative stepsthis calculatedadianceo
themeasuredpectreby modificationof atmospheriparam-
eters.

In the end, this procesgevealsheight-resoled informa-
tion aboutthe distribution of tracegaseshowever, the cal-
culationis rathertime-consumingand also a-priori clima-
tologicalinformationis required. FURM is only applicable
for strongabsorbertik e ozoneandfor thesamereasorgives
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Fig. 6. Derivation of profile information from nadir measurementwith
FURM.

only limited vertically resohedinformationaboutthetropo-
sphere.

This approacthasbeensuccessfullyusedfor casestudies
with GOME data(seeBeeketal., 1997),usingthe radiation
transfermodelGOMETRAN (Rozan® etal.,1997,1998)in
combinationwith aninversionschemebasedon the optimal
estimatiormethod(Rodgers,1976).

5.3 Limb andOccultationProfiles

Thealgorithmsfor theretrieval of verticalprofilesfrom limb
or occultationgeometryare currently being developed,the
basicideaswill begivenhere.

Themostaccuratemethodis the ‘global fitting’ approach.
Theconceptusedin ‘global fitting’ is to iteratemodelledra-
diancego matchthe measuredaluessimultaneouslyor all
atmospheritayers.In thissenseiglobalfitting’ is quitesim-
ilar to FURM, with the differencethat limb or occultation
geometnyis usedinsteadof nadirdata.

Anotherpossiblemethodis the ‘onion peeling’ approach
whichcomputegheverticalcolumnfor eachindividuallayer
startingfrom thetop of theatmosphereThiswill mostlikely
be doneby scaling appropriatereferencespectraobtained
from radiative transfermodel calculations. The column of
the lower layersis computedthe sameway by subtracting
the uppercolumns. ‘Onion peeling’is probablyfasterthan
‘global fitting’ but lessfavouredbecauseontributionsto the
measuredpectrumfrom altitudesbelov the tangentheight
are not considered. Thus, ‘onion peeling’ is certainly not
adequatdor limb measurementgndits feasibility for oc-
cultationmeasurementsasto beinvestigated.

Limb and occultationmeasurementwill resultin atmo-
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Tropospheric Column = Nadir Column - Limb Column

SCIAMACHY

Fig. 7. Derivation of troposphericolumnsfrom combinedimb andnadir
measurements.

spherictracegasprofileswith high verticalresolution.Solar
occultationmeasurement@reexpectedo have a high preci-
siondueto the high intensitiesof theincominglight andthe
comparablysimpleobsenationalgeometry

Major problemsarisefrom the fact that a full spherical
geometryhasto be consideredFor limb it is alsonecessary
to take multiple scatteringnto account.A radiative transfer
modelfor limb and occultationgeometrywith appropriate
featureds currentlyunderdevelopmenin Bremen.

5.4 TroposphericColumns

It is quite unlikely that troposphericinformation can be
drawn directly out of limb or occultationmeasurementge-
causethe presenceof cloudswill inhibit insightto the tro-
pospherén mostcases.On the otherhand,the verticalres-
olution of profilesderived from nadir measurementis not
sufficientto derive troposphericolumnswith anacceptable
precision. Neverthelessthis will be possibleby the combi-
nationof limb andnadirmeasurements.

The principle idea is to subtract the strato-
spheric/mesospheric/upperopospheric column derived
from limb measurementsom thetotal columnderivedfrom
subsequenhadir measurementsf the sameatmospheric
volume.Thisis illustratedin Figure7.

This residualtechniqguewas developedby Fishmanet al.
(1990, 1996) for the derivation of tropospheric ozone
columnsfrom the combinatiorof TOMStotal nadircolumns
with SAGE Il occultationprofilesor SBUV nadirprofiles.

Retrievals usingthe combinationof nadirandlimb mea-
surementsare foreseerfor the SCIAMACHY missionand
resultin several advantages.The moststriking featuresof
SCIAMACHY in this context arethatall measurementare
performedwith the sameinstrument andthat the timing of
measurementis suchthatalmostthe sameatmosphericsol-
umeis first viewedin limb andthenafteronly a shorttime
delay of about8 minutesin nadir geometry(seeFigure 7).
Furthermore alternatinglimb/nadir measurementare per
formedfor mostof the orbit (seeFigure 4) thus providing
global coverage within 6 days.Lastbut notleast the deriva-
tion of tropospheriacolumnsis possiblenot only for ozone
but alsofor NO,, CO, CH,4, H,0O, N,O, SG,, H,CO, and

Raw Data

Level 0 (Detector Counts)

On-Ground/In-Flight

Instrument Calibration

Characterisation

Calibrated Data

Level 1 (Radiances, Imadiances)

Radiation Transfer Model
Absorption Cross Sections
Climatological Data Base
Albedo Data Base
Aerosol Data Base
Cloud Data Base

Retrieval

Vertical Columns
Profiles
Cloud Top Height
Cloud Coverage
Aerosol Optical Depth

Level 2

Fig. 8. SCIAMACHY productLevelsOto 2.

BroO.

6 ExpectedResults
6.1 OperationaProducts

As canbe seenin Figure8, SCIAMACHY productsareor-

ganisedn differentlevels. Level O data(raw data,i.e. de-
tectorcounts)arecalibratedusingthe instrumentcharacteri-
sationdatabaseobtainedfrom both on-groundandin-flight

measurementsthis resultsin radianceandirradiancespec-
tra,theso-called_evel 1 data.

In a next step,a retrieval algorithmis usedto obtainin-
formation aboutatmosphericconstituents such as vertical
columnsandprofilesof tracegasesgloudtop height,cloud
coverageand aerosoloptical thickness. This requiresa ra-
diative transfermodel,appropriateabsorptiorcrosssections,
and a climatologicaldatabasewhich containsinformation
aboutalbedo aerosobndclouds.TheresultingLevel 2 prod-
uct may be further processedo higherlevel products,such
asglobalmapsof tracegascolumns.etc.

Figure 9 lists all operationalLevel 2 productsof SCIA-
MACHY, i.e. all profiles and column densitiesof atmo-
sphericconstituentswvhich are regularly processedguality
controlled,andarchived. This list resemblesherecommen-
dationsof the SCIAMACHY ScienceAdvisory Groupand
thusalsoincludessomeproductsfor which implementation
in the on-groundprocessoris currently under negotiation
with theagencies.

The dataproductsare divided into Near Real-Time and
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UVNis IR UVtoIR | UVNis IR UVto IR
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é.? SO, * CH,*
o H,CO *
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o, H,O Clouds 0O, H,0 Aerosol
NO, N,O Aerosol NO, Co,
_g BrO CcoO BrO** CH,
;_‘-_ OocCIO * co, Pressure
(o] SO, * CH, Temp.
H,CO* | Pressure N,O**
UV Index**| Temp. co*

*observed under special condition
(volcanic eruption, ozone hole, heavy tropospheric pollution)

*reduced quality at CO fitting window

**recommended by Science Advisory Group,
implementation under negotiation with agencies

Fig. 9. SCIAMACHY Level 2 operationabroducts. Additional scientific
productsfor processstudiesfrom occultationand limb measurementare
planned.

Off-Line products. Near Real-Time dataproductswill be
availablewithin a few hoursafter the measurementsNear
Real-Time processingvill emplgy look-uptablesfor radia-
tive transferratherthanoperationafunningof themodels.

Off-Line dataproductswill be producedusingimproved
ancillary datathat becomeavailable after spectrumacquisi-
tion, e.g.analysedemperatur@andpressurdields.

Ozone, NOy, BrO, H,O, N,O, CO, CHy, cloud and
aerosolnformationaswell asatmospheripressureandtem-
peraturewill be availableon a global grid. Otherproducts
(OCIO, S0O,, H2CO) will only be obsered under special
conditions, such as volcanic eruptions,ozonehole condi-
tions,or heavy tropospherigollution.

Pleasenotethat additionalscientificproductsfor process
studiedrom occultatiorandlimb measurementreplanned.
This includesalsothe retrieval of tropospheridnformation
from combinedimb/nadirmeasurements.

6.2 PrecisiorEstimates

Several sensitvity studieshave beenperformedto estimate
the precisionof the SCIAMACHY products. As theseare
describedn Bovensmanret al. (1999)only somehighlights
arementionechere:

The precisionof nadir total columnsfor O3 and NOs is
expectedto be higherthan 1% and 2%, respectiely. Ver
tical profiles for Oz, BrO, and (under ozone hole condi-
tions) OCIO obtainedfrom solaroccultationmeasurements
will have a precisionof 1%, 5%, and 2%. The combina-
tion of limb andnadirmeasurementsill yield tropospheric
columnsof ozone,NO., andCO with an precisionof 10%;
sincemostof the CH, is locatedin the troposphere preci-
sion of even 5% is expectedin this case. Throughoutthe

SCIAMACHY mission, extensize validation actiities are
plannedo assurghe dataproductquality.

7 Summary & Curr ent Statusof Project

SCIAMACHY is a space-basedpectrometedesignedto
measuresunlight,transmittedreflectedandscatteredy the
Earths atmospherer surfacein the ultraviolet, visible and
nearinfraredwavelengthregion (240nm-2380nm)atmod-
eratespectrakesolution(0.2nm—1.5nm).

Theabsorptionreflectionandscatteringcharacteristicef
theatmospheraredeterminedy measuringheextraterres-
trial solarirradianceandthe upwellingradianceobseredin
nadir, limb, andoccultationviewing geometry The ratio of
extraterrestrialrradianceandthe upwellingradiancecanbe
invertedto provideinformationabouttheamountsanddistri-
bution of importantatmosphericonstituentswhich absorb
or scatteflight, andthespectrateflectancef theEarthssur
face.

SCIAMACHY was conceved to improve our global
knowledgeand understandingf a variety of issuesof im-
portancefor the chemistryand physicsof the Earth atmo-
sphere(troposphere stratosphereand mesosphereand to
investigatepotential changesresulting from either anthro-
pogenic behaiour or natural phenomena. Stratospheric
ozone,tropospherigollution arising from industrial activ-
ity andbiomasshurning,troposphere—stratosphesechange
and specialeventssuchas volcanic eruptions,solar proton
events,andotherrelatedregionalandglobalphenomenare
themainobjectivesof the SCIAMACHY mission.

SCIAMACHY measurementwill yield the amountsand
distribution of O3, BrO, OCIO,SG;, H,CO,NO,, CO,CQO2,
CH,4, H20, N2 O, pressuretemperatureaerosol,radiation,
cloudcoverandcloudtop height.

A special feature of SCIAMACHY is the combined
limb/nadir measuremeninode, by which troposphericin-
formationaboutseveral tracegasescan be derived. SCIA-
MACHY is thereby able to detect troposphericcolumn
amountsof O3z, NOy, CO, CHy, H>O, N>O, SO, H,CO,
andBrO down to the planetaryboundarylayer undercloud
free conditionsor to the cloudtop.

Dependingon the type of measurement® be performed
during the orbit, global coverageis achiezed within 3 or 6
days.

SCIAMACHY will be partof the atmospherigpayloadof
the ESA satelliteEnvisat-1which is plannedto belaunched
in late 1999. The currentstatusof the SCIAMACHY project
is suchthat the manufcturingphaseof the instrumenthas
beenalmost completed. The calibration period will start
soon.

SCIAMACHY will provide new insightinto theglobalbe-
haviour of thetropospherendthe stratosphereBecausenf
its wide rangeof applicationsSSCIAMACHY is a goodcan-
didateinstrumentfor ary futureglobalmonitoringsystem.
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Table 1. WWW InformationSources

Satellite/Instrument Link
Envisat-1(incl. instruments) http://ewvisat.este@sa.nl/
GOME/SCIAMACHY http://www-iup.physik.uni-bremen.de/
IMG http://wwweoc.nasda.go.jp/guidpfidesatllite/sendita/imge.html
MAPS http://stormylarc.nasa.gdpress.html
MOPITT http://wwwatmosp.physics.utoronto.ca/MOPITT/hommlht
SAGEII http://www-arblarc.nasa.gdsage2
TES http://tes.jpl.nasa.gbd
Appendix Web Sites Burraws, J. P, Holzle, E., Goede,A. P. H., Visser H., and Fricke, W.,

Further and actual information about the satellite sensors
mentionedn thetext maybe obtainedfrom theworld-wide-
websiteslistedin Tablel.
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