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I OCO SpaW SampIIng Strategy 
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OCO IS dssigned provldm an m r a t e  
demeription of X,, on ruglonal 

Atmospheric motions mix 00, w e r  large 
areas as it is distrihted through the column 
Souredsink model regolutron limited to lox10 

OCO flks In the A-train, 16 minutes 
ahead ot the Aqua platlorin 

1 :f 5 PM equator crossing time yields same 
ground track as AQUA 
Global coverage every 16 days 

OCO samplms at high spathl resolution 
Nadir mode: 1 km x 1.5 km footprinb 

Isolates cloud-free scenes 
Provides thousands of samples on 
regional scales 

Glint Mode: High SNR over weans 
Target modes: Callbration 

Wing Cn- -ry (-1 6 



I n t e W m l  Wence Teem 
*Atmospheric remote sensing and s p e c t r q y  

*JPL, Bremen, CSU, CSIRO, N W A  
Carbon Cycle Scienoe 

NOAA CMDL, GSFC, CSIRO, LSCE, UC Berkeley, l-bard, Woods 
We, UMW, Caltech 

JPL Management ornight 
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Project Management and Mi'm Assurance (Bharat C h u h m a )  . 
System Engineering and Mission Planning (George Sprague) . .. .L . 

Industry Team Members Provide S m m f t  and Inmttument 
-Ensures rapid Infusion of capabilities into US industry 

E-ntral to anaMe future operatfanal mlssions (NOAAIIPO) 
-Instrument Provider: UTC Hamilton Sundstrand Sensor Systems 

-Delivered the ]&I 4 TOMS i m  
-Eqmence Wh ClwdSBt Op A-Band specaometer design 

Spacecraft Provllr: Orbitaf Sciences Corporation 
8ased on LEo6aer-2 Bus 
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Mission Opmtion8 and Data Downlink I - F - 
OCO mission operations uses OMal's Multiple-Satellite 
Operations Facilii in Dulles, VA 

Cdlocation Wh S m  develgpment and manufacturing MlMy 
Iawersdevelopmenttlsk 
E m m  tlmdy tschnkd support during m i s h  o p e r a m  

Unlwrsal Spca NeWodc (U6N) pmldes hlgh-rate dawnllnk 
hknerystetlmlnAbbandbWupinSweden 
Ample scheduling oppMtunitiag fw twa eontaets per day 
W m e  miloring of spscecraff and iwd health 
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hvel 0: Emw-~orrsctsd, 4iinMrdekred, Raw T-w 
S e w e  and Callbrrtth data: spma! radkmes in the 0.78 pm Q, and 
t .el, and 2.06 pm CO, charnels expressed as In ON 

3 x 4  re- acmerass a 10-km wide cross-track swath 
Eqhwring data: lnsbwnent ternpaturea, vdtap, etc. 

Lewd la: Comcted Spectral Rndhnces 
Spectra corrected fw orblas, geln, llmdty mrklim 
T l r n s h g g d m d L a b e l e d w i t h ~ ~ n & l r  

L e d  1 b: Callbmtd Spsetml Radhnees 
Ragged for aptlcelly.thlck dwrds and aeraaals, with SNR &Im&%s 
Indvldd mmllngs Geoloeated frwn satelk weltion and painting 

Level 2: W e w d  Atmosptserle and 8urhc.a Properttea 
XEap C d m  q, 4, H2Q, amscWI6ud, aurfaee and pressure 

+ M 3 :  GrldW Praducto 
Mean X, Cdumn m. Q, H,O, and surface pmsun at 1 IAhh 
Iniemlsalangtheohittrslck 

Level 4: M o w d  Sources and Slnk at Regional Scales 
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OCO Data Product Summary -- I a - 
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OCO in the A-Train -- - 
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Summary 

OCO will provlde critical data for 
Understanding the carbon cycle 

Essmtld for developing carbon 
management strategies 

Mlmate ForehgRwpmm 
T AIRsrrESlMLS 
e h d l  CIoudSat 
4emaok CALlPSO 

Predicting weather and ctimata 
UndersCanding sourcedsinks 
essential for p e n g  GO, bultdup 
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OCO valkhtea technologies critkally 
needed for hrturs opedonal CO, 
monitodng mlsalons 

Satisfies an unaccomrndated 
measurement need identified by 
NPOESS 
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Simulated P e m a n c e  -- - I 

Accuracies of lppm needed to identify CO, rn 
souma and sinlcs. 
Realm,  end-to-end, ObtMWational System 
Simulation l3perirnents 

M&ed wdlanceg for a range of 
a t r n ~ s u ~  condWwKi 
SlmultaraeWII M e v a l  alarihn 
Right-like sampling approach, Instrument 
model 

Resub: ws w m = w 3 w m m  
Simultaneous -Val of OO7d,I.6i and 2.06 = x , ( p p m )  
1 r m s p e c t r a ~ ~ 0 0 , ~ u m n  & - m d ~  
changes hwn  change^ in the other state cm- 

~ ~ n e d i t ~ s t  -w, Yieldno x, amam near 1 ppm OpW & 
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vapor, temperature I N S E l : ~ o d X c a p m  
4 A- -trains d f m s 4  60-, and bppmJ for & m e  
s u d  preasure 

O H n g  C i ? M  Observstory(OCO) ,, 

Rigorous Physics Based Retrieval - 
I Algorithms I 
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m w n g  arbon ~bssmtory (OW , G 
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f Atmospheric component of the global carbon cycle 

* Anthropogenic drhrer of climate change 
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An Unc~rtain Future 

~ t ~ a r e  a n  Me MIWing Carbon Sink.? @ --W-T- $1 
What an, the relathe roles of the 
oceans and tand ecosystems in 
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absorbing CO,? 4 . I 
Is there P notthem hernbphem land sink? d~ 
What are the relathre r o b  of North 
America and Eurasia 

:. 
What controls cllrbon sinks? \ - A -  -- - - - -  

Why d a e  the ahmpherlc buildup vary 
with uniform emissi ram? 
How will sink respond to cli- dmge? 

Rellable climate prodietions require an 
Improved understanding of CO, olnlcs 

Future atmospfierfc CO, lncreasa 
W r  contributions to global change 

YEAR 



Monklng CO, from Space 7 
HCgh ruaolutlon rprctra of dlecbd eunllght In 
new IR CO, and 0 bands w d  to M e w  the 
column a-ga c6, dry air mole M n ,  Y, 
+ Cotumn-Mrated abundam 

W m u m  cmributton from surface 
Otherdataneedod@rwldedbyOCO) 

Surface prsFisure, albedo, ~ o s p h e r l c  
temperature, wlater vapor, clwds, ae- A O ~ ~ M ( X ~ O ~ I D I . Z  

Why high spsctral mWutlon? h-ww- 

U w  must be resolved from the cmiinuurn to mintmlre 
systmda errors 
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OCO b deslgRbd pwlds an 
clescription ot X, on mglonal ~ l e s  

Atmospheric matrons mix GO, over latge 
areas as it b disttihted through the cdumn 
SwroelSinlr model Mut ion limited to t%f 0 

OCO fHcw In the A-train, I 6  mlnutm 
ahead of the Aqua p M m  

1 : 15 PM equator c m l n g  tlme yields same 
ground track as AQUA 
Global coverage every 16 days 

OCO m n p h  at h$h spatJal wlution 
Nadir mode: 1 km x 1.5 km footprints 

Isolates doud-free scenes 
Provides thousands of samples on 
regional scales 

Glint High SMR over oceans 
Target modes: Calibration 


















