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• 9+ years of global XCO2 and SIF measurements

• Instrument and spacecraft are in excellent 

health!

• Outgassing/icing impacts diminishing as the mission 

extends in time

• Due to budgetary constraints, temporary loss of 

science data over weekends-only between Oct. –

Nov. 2023 (~ 8 Saturdays data is lost)

Status of the two missions

OCO-2 “aging like a fine wine” OCO-3 “the youngest child syndrome”

• 4+ years of XCO2 and SIF measurements 

between 52°N - 52 °N

• Payload is healthy and operating nominally!

• ISS is a busy and dynamic environment with LOTS 

of activities that our ops need to account for 

• Will be in storage from Nov. 2023 – May 2024 to 

let another NASA mission complete its prime 

mission

• Following reinstallation on ISS, OCO-3 will continue 

science operations till the “lifetime of ISS”

Both OCO-2 and OCO-3 successfully passed the NASA operating missions 

Senior Review this year and authorized to continue for the next three years
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Thousands of soundings per day measuring XCO2 …
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• Launched July 2nd, 2014 (9+ years of data)

• Sun-synchronous polar orbit (A-Train)

• Launched May 4th, 2019 (~4 years of data)

• ISS (JEM-EF Port 3), ± 52° inclined orbit
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SIF shows where and when carbon uptake by plants is occuring
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Delivering insights into fundamental carbon cycle science 

questions & providing CO2/SIF data for actionable information

Stakeholders



Map shows mean net emissions and removals of CO2 from 2015 to 2020 

using estimates informed by NASA’s OCO-2 satellite measurements. 

Countries where more carbon dioxide was removed than emitted appear as 

green depressions, while countries with higher emissions are tan or red and 

appear to pop off the page.
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Contribution to the Global Stocktake & various GHG initiatives

Greenhouse Gas Monitoring & Measurement

Interagency Working Group - Overview

Peter Warwick

U.S. Geological Survey

Committee on Earth Sciences and Applications From Space

MARCH 23, 2022

In spite of efforts toward climate 
mitigation, atmospheric concentration of 
CO2 and other key greenhouse gases 
continue to rise driving climate change.

“We are on a pathway to global warming 
of more than double the 1.5℃ limit”
-UN SG António Guterres, 2022

WMO G3W WMO GHG Symposium

The WMO Global Greenhouse Gas Watch (G3W) aims to establish internationally coordinated monitoring 
of greenhouse gas fluxes (top-down) to support the provision of actionable information to the United 
Nations Framework Convention on Climate Change (UNFCCC) Parties and other stakeholders.

– A WMO coordinated global Greenhouse Gas Monitoring Infrastructure

❖ Greenhouse concentrations are not driven by human actities alone; not enough is known 
about the response of the natural carbon cycle to anthropogenic emissions and induced 
climate change.

❖ Top-down monitoring, i.e., the use of atmospheric modeling in conjunction with 
measurements of greenhouse gas concentration can show when and where greenhouse 
gases enter and exit the atmosphere; this information is needed to support climate 
mitigation.

❖ Top-down greenhouse gas flux estimates will complement but not replace national 
emissions reporting.

❖ There is substantial interest from the private sector (both philanthropic and for profit) 
entities in helping WMO and its partners implement G3W.

Background, 
Rationale
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Deeper, stronger roots brings high-quality fruits …

Operations

Calibration Validation

Algorithm

Science & Applications

Instrument

Need to nurture all parts of the mission tree “equally”



 NASA’s OCO missions are key elements of a global greenhouse gas observational 

network to meet the needs of scientific understanding and mitigation policies.

 Between the two OCO missions, we have:

– 9+ years of data from OCO-2 and 4+ years of data from OCO-3

– atmospheric CO2 measurements with high precision, accuracy, resolution, and coverage

– solar-induced chlorophyll fluorescence (SIF) measurements 

• These measurements have now been used to:

– capture spatial (facility scale → global) and temporal (diurnal → decadal) trends in CO2

– quantify how CO2 emissions are being offset by natural carbon sinks

– show two-way interactions between carbon and climate

– demonstrate that spaceborne measurements can be used to accurately quantify CO2 emissions 

from anthropogenic hotspots

– finding a growing number of stakeholders and applied users

Key Takeaways
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QUESTIONS
abhishek.chatterjee@jpl.nasa.gov

OCO Science Team Meeting, October 2023, Boulder, USA
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