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The Need for Space-based CO2
Measurements 

Ott et al. GEOS-5 GMAO, GSFC
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A Perfect Ride into Space

Lift-off at 2:56 am 
PDT, 02 July 2014

C
re

d
it

: 
B

ill
 I

n
g

a
lls

, 
N

A
S

A

Credit: Jeff Sullivan Separation!

Credit: NASA

Credit: Jeff Sullivan

Joining the A-Train
3 August 2014
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OCO-2 Sampling Approach

Each 1/3 of a second frame includes 8 spatial footprints with 1,016 
wavelengths sampled in the O2 A-band and Weak and Strong CO2

bands
yielding almost 1 million soundings each day

3 frames per second

14 - 15 orbits per day

12 
seconds 
of data

O2 A-Band
CO2 1.61 µm Band

CO2 2.06 µm Band
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Retrieving XCO2 from OCO-2 Spectra
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GOSAT Data have provided a critical validation of the OCO-2 Algorithm
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Preliminary XCO2 Estimates
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Validation: Targeting Total Carbon Column 
Observing Network (TCCON) Stations 
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Comparison of TCCON and OCO-2 XCO2

Comparisons with 
Total Carbon Column 
Observing Network 
(TCCON) stations are 
being used to 
identify and correct 
biases in target 
observations. (Wunch
et al.)
Initial differences 
between OCO-2 and 
TCCON XCO2 estimates 
were smaller than ~2 
ppm (0.5%). 
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OCO-2 Data Product Deliveries

March 30, 2015 As AvailableDecember 30, 2014

http://disc.sci.gsfc.nasa.gov/datacollection/OCO2_L1B_Science_V5.html

L3: XCO2 Maps

Mapped 
Products

L4: Fluxes

L1B: Spectra L2: XCO2, SIF, … 
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Known Issues with the Initial Products

• An analysis of the L2 production products revealed large (> 1%) 
residuals in spectral fits in the CO2 channels and XCO2 biases

• The large residuals were traced to errors in the calibration 
tables used to produce the version 6 and 6R L1B production 
products

– Large numbers of new bad pixels formed between the 2012 pre-
launch calibration activities and launch 

– Bad pixels affect both the offset and gain of spectral samples

– Subtle errors in the way that the bad pixel gain corrections were 
implemented in the production product introduced the XCO2 errors

• All data (back to 6 September 2014) are recoverable.

– A series of modified gain correction methods were developed and 
tested, and the results are promising

• A new product (v7/v7R) is currently being tested and will be 
delivered in mid/late summer
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A New Product: Solar-Induced Chlorophyll 
Fluorescence (SIF)

September
2014
October
2014
November
2014
December
2014
January
2015
February
2015
March
2015
April
2015
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Changes in Observatory Operations
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Changes in the Glint/Nadir Scheduling

• A new glint strategy with 
alternating glint/nadir orbits:

– Step 1: alternate between glint 
and nadir on successive orbits 

– Step 2: alternate between 
glint and nadir on successive 
orbits for orbits that include 
some land and some water, 
but stay in glint for orbits that 
are predominately over ocean

• This strategy increases the gaps 
between sampled areas for a 
single repeat cycle but fill in the 
gaps over a 32-day period.

XCO2

Current Approach

Revised Approach
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Formation Flying for CloudSat, CALIPSO, 
and OCO-2

• CloudSat & CALIPSO stay within their control boxes and coordinate their 
maneuvers to align their surface footprints within 4 km of each other.

• OCO-2 has not yet started to coordinate it maneuvers.

(Barbara Braun, 10/2014 MOWG)



15Crisp: OCO-2 Mission

Summary

• OCO-2 operations are now back to “NOMINAL”

– Following a routine decontamination cycle on 20-26 April, the 
instrument experienced a pair of “safing” events that interrupted 
data acquisition until 6 May 

• An initial L2 data product was released on 30 March

– An early analysis revealed significant errors that have been traced 
to calibration issues

– A product that addresses these issues (v7/v7R) is being tested 

• All data will be reprocessed for delivery in mid/late summer

• Two changes in the operations strategy are being implemented:

– Modified Glint / Nadir scheduling to optimize coverage

– Tighter formation flying with CloudSat and CALIPSO to maximize 
overlap of swaths
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