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Seeing the Satellite Up Close For the First Time
InMarch2008,Ihadanopportunity

tovisit"IBUKI"(GOSAT)stillbeingassembledat
theTsukubaSpaceCenterofJapanAerospace
ExplorationAgency,withmyfellowGOSAT
ScienceTeammembers."IBUKI"isamid-sized
satellitefocusingsolelyononemission,but
seeingaworkingsatelliteinpersonforthe
firsttime,Iwasoverwhelmedbyitssizeand
sophistication.Thereweresomepartsthat
lookedroughlybuilt,butIwasexplainedthatthis
wasmadethatwaysoitfliesinthezerogravity
condition,andIrememberbeingconvincedand
impressed.WhentheSovietUnionshockedthe
worldbylaunchingthesatelliteSputnikforthe
firsttimeinhumanhistory,Iwasinthefourth
grade.Backthen,Iwasjustaboylivinginthe
countrysideofShimanePrefectureinJapan.
Ineverimaginedthatsatelliteswouldevolve
thismuchorthattheywouldbethecutting-
edgetechnologyforearthobservation,ornotto
mentionthatIwouldbeinvolvedinthesatellite
observation.
Getting Involved in GOSAT Project
Istudiedmeteorologyasmygraduatestudy

atTohokuUniversity,andsteppedintotheworld
ofscientificresearch.Iwasdoingresearchon
howthegasesintheatmosphereabsorblight.
Thisisanelementarytopicinmeteorology,so
whenIgotaresearchingpositionatTohoku
Universityafterfinishingmygraduatestudies,
Iwantedtoworkonsomethingnewand
contributingtometeorology.Aftercareful
consideration,Idecidedtoworkongreenhouse
gasresearch.

Itwasin1977whenIactuallytookonthe
research.Sincethen,Ihavebeendoingawide
rangeofresearchtargetingcarbondioxide(CO2),
methane(CH4)anddinitrogenmonoxide(N2O):
atmosphericobservationusingground-based
stations,regionalobservationsusingairplanes,
vessels,andballoons,observationoverthe
oceaninvariouspartsoftheworld,analysisof
icecore*1acquiredinAntarcticaandGreenland,
andalsodataanalysisofalltheacquireddata.
Allofsuchresearchiscloselyrelatedtowhatis

*1　analysis of ice core : Intheice inAntarcticaand
Greenland,theairfromtheancienttimecanbefound
lockedin.Itispossibletolearnaboutthegreenhousegas
concentrationsoftheancienttimesbyanalyzingtheair
takenoutofthebubblesinsuchice.
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GOSAT PEOPLE

InthelaboratoryatTohokuUniversity.
PhotobyHironobuIwabuchi(TohokuUniversity).

Atmospheric Trace Gas Research
Messages from People of "IBUKI"

"IBUKI"beingassembledattheTsukuba
Space Center of Japan Aerospace
ExplorationAgencyphotographed
inNovember2008. Photoby Japan
AerospaceExplorationAgency
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T h e  N a t i o n a l  I n s t i t u t e  f o r
EnvironmentalStudies(NIES)andtheJapan
AerospaceExplorationAgency(JAXA)have
chosenSagaUniversityasanewkeysite
forvalidationofGOSATdataproducts.The
university is located in thevastChikushi
Plains in Kyushu Island.NIES signed an
agreementwithSagaUniversity fora joint
research,andthemobileLIghtDetectionAnd
Ranging(LIDAR)thathadbeenusedatNIES
forvalidationofGOSATdataproductswas
movedtothenewvalidationpoint,rightnext
totheSagaUniversity'sFacultyofScience
andEngineeringBuilding7(33.24N,130.29
E)(Photo1). Inthemidstofpreparationfor
transportationof instrumentsatNIES, the
GreatTohokuEarthquakestruckTsukuba
withthetremorsofseismic intensity level
'6 -.' Fortunately, itwasafterwe finished

packingmoredelicate instrumentssuchas
opticalparts.OnMarch12,2011,oneday
aftertheearthquake,theinstrumentswere
loadedontwoair-suspensiontruckswhich
arrived lateduetothepost-disastertraffic
andtransported toSaga.FromMarch14,
westarted installing thecontainerat the
assignedlocation,thenassembledLIDARand
madeadjustments (Photo2).At thesame
time,observationwindowswerebuiltinthe
roofof thecontainer (Photo3).Wetested
emittinglaserlightintotheatmosphereand
receivingthebackscattered light fromthe
atmospherethroughtheobservationwindow,
anditwasmadesurethattheearthquakeor
thelongdistancetravelhadnotaffectedthe
instruments.Simultaneously,ontherooftop
of theBuilding7,a skycameraandasky
radiometerwereinstalledaswell(Photo4).

In lateMay, JAXA installed a high-
resolutionFourierTransformSpectrometer,
basedontheirjointresearchagreementwith
SagaUniversity(Photo1and5).ThisFTShad
beenusedforobservationonvesselsoverthe
oceannearJapanforGOSATdataproduct
validation,asmentionedinthelastissueofthe
newsletter.
Theconcentrationsofcarbondioxide

(CO2)andmethane(CH4),verticalprofilesof
thincirruscloudsandaerosols,andoptical
thicknessofaerosolshavebeenobserved
usingtheFTS,LIDAR,andskyradiometer,
mainlyonclear-skydaysduring "IBUKI"'s
overpass.Byvalidation,wehope to find
towhatextenttheaerosolsandthincirrus
cloudsaffect"IBUKI"'sCO2/CH4concentration
observationinordertofurtherimprovethe
qualityofGOSATdataproducts.

expectedtoachieveintheGOSATProject,andthisiswhyIbecameamember
whentheGOSATScienceTeamwasorganized.
Understanding the Cycle
Whenthegreenhousegasesareproducedsomeplaceontheearth,

theytravelintheatmosphere,thendisappearatsomepointinotherplace.
Thisseriesofprocessesiscalled"cycle."Inordertomitigatethecontroversial
globalwarming,itisnecessarytounderstandthiscycleofgreenhousegases
andtolearnhowmuchofthehuman-causedgreenhousegasesremainin
theatmosphere.Therearewaystounderstandthegreenhousegascycle,but
themethodthatisconsideredveryeffectiveandhasbeenattractingalotof
attentionlatelyistousetheatmospherictransportmodeling*2toanalyzethe

*2　atmospheric transport modeling:Acomputationmodeltocalculatetheprocessofhow
thegreenhousegasesaretransportedintheatmospherefromemissionuntilabsorption.By
inputtingthe"IBUKI"dataintheatmospherictransportmodeling,itispossibletoestimatethe
netfluxofemissionandabsorptionofgreenhousegases.

closelymeasuredconcentrationsofgreenhousegases.Infact,researchers
inandoutofJapan,includingwe,havefoundalotaboutthecyclewiththis
method.However,thefindingsarenotenoughtounderstandthecomplicated
andextensivesystemoftheearth.
"IBUKI"isanunprecedentedapproachtothemeasurementofCO2andCH4

concentrations;itmakesobservationonaglobalscale.Itisexpectedtoleadtoa
greatadvanceinunderstandingthegreenhousegascycle.However,thecycle
changeseverymomentduetotheactivitiesofthenatureandhumanbeings.
Inordertofullyunderstandthewholepicture,itisimportanttoacquiredatanot
onlyoverthewiderangeofspacebutalsooveralongperiodoftime.Hopefully,
inthenearfuture,thequalityofdataretrievedfrom"IBUKI"willbefurther
improved,andthedatawillbeanalyzedusingthehigh-specatmospheric
transportmodeling,andthenalong-termobservationwillbeplannedwitha
possiblesuccessorinconsideration.
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Photo1.LIDAR(twocontainersontheleft)andFTS(containerontheright)setuprightnexttotheBuilding7(fourstorybuildingintheback)atSagaUniversity.Photo2.
LIDARinstalledinsidethecontainer.Photo3.Twoobservationwindowsbuiltintheroofofcontainer(theoneinthebackisfortroposphericozoneLIDAR,andtheonein
thefrontisforaerosolobservation).Photo4.Theskyradiometer(left)andskycamera(right)ontherooftopoftheBuilding7.Photo5.JAXA'shighresolutionFTSinstalled
insidethecontainer.Photo:1ShujiKawakami(JAXA)2-5OsamuUchino

Observation for GOSAT 
Data Product Validation 
Starts in Saga, Japan
-OsamuUchino
ValidationManager
NIESGOSATProjectOffice

ACTIVITIES
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Inthisseriesofarticles,Iwilltakeyoustepbystepthrough
theprocessofusingthe"SWIRL2GlobalDistributionMap"tool
(hereafterreferredtoastheTool)ontheGOSATUserInterface
Gateway(GUIG).ThemainfunctionsoftheToolareasfollows
1) Search/display concentration data: youcansearchanddisplaythe
latestversionofSWIRLevel2column-averagedmixingratios(XCO2,
XCH4)ofthepointsthatwereobservedby"IBUKI"
2) Save displayed data: youcandownloadthedisplayeddataastext
formatorKMLfileformat(forGoogleEarth).
3) Display CAI data as background: youcandisplayCAILevel
3satellite images(globalradiancedistribution(3day'sworth
data),orglobalreflectancedistribution(amonth'sworthdata))
asabackgroundofthemap.TheCAIimagesarefromthesame
observationperiodsasthedisplayedSWIRLevel2data.
Thismonth,Iwouldliketodemonstratethemainfunctionsofthe

Toolregardingthepart2of1)Search/displayconcentrationdata(for
requirementsandhowtostarttheTool,pleaserefertothelastissue
(August2011)).2)and3)willbedemonstratedinthecomingissues.
FormoredetailedinstructionsonhowtousetheTool,pleasealso
refertothe"Help"intherightbottomoftheToolpage.

1) Search/display concentration data (part 2)
Inthelast issue(August2011issue),weintroducedhowto

searchanddisplaytheconcentrationdataproductsforaspecifictime
period.Itispossibletosearchunderevennarrowersearchconditions.
First,bysettingtheminimumandmaximumvaluesinthe"VMR

(volumemixingratio)"section(e),therangeofcolorbar(d)onthe
bottomofthemapcanbechanged.Youcanalsosetupeitherto
viewornottoviewthedataofcertainrangesbycheckingonand
offintheboxes(f),andifyoupressthe"List>"button,onlythe
correspondingdatawillbedisplayedonthemapandlistedinthe
tableinthebottomrightofthepage.Ifyoucheckonthe"Disp.Circle
forNotSelectedData,"box(h)youcandisplaythedatafromchecked-
offrangeasemptycirclesinsteadofsolidcircles.Additionally,youcan
alsochoosetohidedataofeither"Land"or"Sea"bycheckingthebox
inthe"Land/Sea"section(i)andpressing"List>"button.
Youcanspecifytheareaofdatatoviewusingthe"Rectangle"or

"Polygon"inthe"Area"section(j).With"Rectangle,"youcanspecify
anareabyclick-and-draggingonthemap,orbyenteringvaluesin
latitude/longitude(k).Ifyouclickonthe"List>"buttonintheend,
onlythedatainthespecifiedareawillbesearchedandplottedon
themap,andlistedinthetableinthebottomrightofthepage.

AHA! OF THE MONTH

AscreenshotoftheToolaftersearchingforXCO2fortheterm,fromJanuary1,2011toAugust1,

2011andforthespecifiedarea(Rectangle:N40-S40,W20-E60)overtheland.

-KenjiHayashi,NIESGOSATProjectOffice
A Series: How to Use GUIG Tool "SWIR L2 Global Distribution Map" - 2 -
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Month and Year of Observation 

Observation Period and Versions of Publicly Released Data 

FTS L1B 

CAI L1B+ 

As of September 9, 2011 

FTS L2 CO2 column amount (SWIR) 

FTS L2 CH4 column amount (SWIR) 

CAI L1B 

CAI L2 cloud flag 

Versions and Approx. Numbers 
 of Released Data 

●050050　143700 scenes 
●080080　80200 scenes 
●100100　210500 scenes 
●110110　125700 scenes 
●128128　116400 scenes 
●130130　123200 scenes 

● 00.50　　32500 scans 
● 00.80　　16700 scans 
● 00.90　　38600 scans 
● 01.10　　26000 scans 
● 01.20　　14800 scans 
● 01.30　　46900 scans 
● 01.40　　28300 scans 
● 01.50　　12800 scans 

●00.10　　117200 frames 
●00.80　　16300 frames 
●00.90　　114000 frames 
●00.91　　66500 frames 
●00.92　　63500frames 

●00.50　　44800 frames 
●00.80　　16300 frames 
●00.90　　114000 frames 
●00.91　　66000 frames 
●00.92　　50100 frames　　 

●00.50　　117200 frames 
●00.80　　16300 frames 
●00.90　　114000 frames 
●00.91　　66500 frames 
●00.92　　64000 frames 

●00.50　　35200 scans 
●00.80　　23700 scans 
●00.90　　43300 scans 
●01.10　　24300 scans 
●01.20　　13400 scans 
●01.30　　44200 scans 
●01.40　　27700 scans 
●01.50　　12300 scans 

●00.50　　99 recurrences 
●00.80　　36 recurrences 
●00.90　　253 recurrences 
●00.91　　144 recurrences 
●00.92　　79 recurrences 

FTS L3 CH4 distribution (SWIR) 

FTS L3 CO2 distribution (SWIR) 

CAI L3 global radiance 

●01.10　　8 months 
●01.20　　3 months 
●01.30　　7 months 
●01.31　　1 month 
●01.40　　5 months 
●01.50　　2 months 

●01.10　　8 months 
●01.20　　3 months 
●01.30　　7 months 
●01.31　　1 month 
●01.40　　5 months 
●01.50　　2months 

CAI L3 global reflectance 
●00.91　　49 recurrences 
●00.92　　47 recurrences 

2011/10/04 - 05
ParticipationatCAEPOWER2011
heldattheGardenCityShinagawain
Tokyo,Japan.
2011/10/18 - 20
Participationatthe17thAtmospheric
ChemistrySymposiumheldatKyoto
UniversityinUji,Japan.
2011/11/10 - 11
Participationat the51stAutumn
ConferenceoftheRemoteSensing
Societyof JapanheldatHirosaki
UniversityinHirosaki,Japan.

2011/11/16 - 18
Participationat the2011Autumn
Meetingof theMeteorological
Societyof JapanheldatNagoya
Univer s i t y  in  Nagoya ,  Japan .
Hostingthespecial topicsession
"Developmentofatmosphericcarbon
dioxidemeasurementtechniques
and their data application" on
November18,2011.

CALENDAR

Field of Research : carbonbalanceestimation,atmospherictransportmodels
Name of Journal : JournalofClimate(Volume24,Issue15,4109-4125)
Title :EvaluationofBiasesinJRA-25/JCDASPrecipitationandTheirImpactontheGlobalTerrestrialCarbonBalance
Author :M.Saito,A.Ito,andS.Maksyutov

Field of Research :  dataapplication
Name of Journal: GeophysicalResearchLetters(Volume38,No.14,L17706,6PP.)
Title: NewglobalobservationsoftheterrestrialcarboncyclefromGOSAT:Patternsofplantfluorescencewithgrossprimaryproductivity
Authors: C.Frankenberg,J.B.Fisher,J.Worden,G.Badgley,S.S.Saatchi,J.-E.Lee,G.C.Toon,A.Butz,M.Jung,A.Kuze,andT.Yokota

PUBLISHED PAPERS

Herewereportanupdateondataprocessing
statusforlateAugustandearlySeptember.
Continuedfromlastmonth,weareprocessingand

releasingtheV128.128andV130.130forFTSL1Bdata
product,V00.92 forCAIL1B,L1B+,L2cloud flag,L3
globalradiancedistributionandL3globalreflectance
distributiondataproducts,andV01.50forFTSL2CO2/
CH4columnamounts(SWIR).Wehavenewlyreleasedthe
FTSL2CO2/CH4columnamountsforthemonthofJune,
andFTSL3globalCO2/CH4distributionforthemonthof
MayandJune.TheFTSL2CO2/CH4columnamountsare
producedfromtheV128.128ofFTSL1Bdataproducts.
The number of registered users is 1108 as of

September9,2011.

DATA PRODUCT UPDATE
Data Processing status uPDate from gosat Project office
-FumieKawazoe,Specialist,NIESGOSATProjectOffice
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Threesummershavepassedinthenorthernhemispheresince
"IBUKI"waslaunched.Thethreeimagescapturedby"IBUKI"showwhatthe
seaicelookedlikeintheArcticOceaninearlySeptemberofthelastthree
years.SeptemberisthetimewhentheArcticSeaIcebecomesthesmallestof
anentireyear.Aftertheautumnalequinox,thesundoesnotreachtheArctic
Circleanymore,andthus"IBUKI"cannotcapturewhatitlookslikeintheArctic.
It'sbeenreportedthattheareaofseaicecoveringtheArcticOceanhas

declinedtothesecondsmallestonrecord*1.Itmightnotbeclearlyvisiblein
thesethreeimagesthattheareaofseaiceisdeclining,however,itisobvious
thatthedistributionoficecoveragediffersdependingontheyear.Inthe
ArcticArchipelago,thestraitlooksclosedwithicein2009,butitlooksopenin
2010and2011.
TheArcticOceanisconnectedtotheAtlanticOceanbetweenthe

ScandinavianPeninsulaandGreenland.Duetothewarmoceancurrentthat
flowsinfromthere,theiceismeltedawayinthebottomrightpartofthe
image.Inthetoppartoftheimage,theArcticOceanisconnectedtothe
PacificOceanbytheBeringStraitbetweenEurasiaandNorthAmerica.Since
thisstraitisnarrower,theicehasnotbeenmeltedawayasmuch.Thereisno
icealongthecoastofEurasiancontinent,andtheonlyareawheretheArctic
seaicetouchesthecoastisGreenlandtotheArcticArchipelago.

*1　2011 Sea Ice Minimum - NASA

http://earthobservatory.nasa.gov/IOTD/view.php?id=53108

IMAGES OF THE MONTH arctic sea ice
-NobuyukiKikuchi,Specialist,NIESGOSATProjectOffice
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ANNOUNCEMENT
NIESGOSATPROJECTNEWSLETTEROctoberissuewillnotbepublished.Wearecomingbackin
November2011.
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