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Congressional Direction in 2010:

Also included within the funds provided for other mission and data analysis, the conference agreement provides $6,000,000 for pre-phase A and pilot initiatives 
for the development of a carbon monitoring system. Any pilot developed shall replicate state and national carbon and biomass inventory processes that provide 
statistical precision and accuracy with geospatially explicit associated attribute data for aggregation at the project, county, state and federal level using a 
common dataset with complete market transparency, including extraction algorithms and correlation modeling.

Congressional Direction in 2011:

None

Congressional Direction in 2012:

The Committee recommends $10,000,000 from within available funds to continue the development of a carbon monitoring system initially funded in fiscal year 
2010.  The Committee expects no less than one-half of this amount shall be awarded externally.

Language in Senate Draft for 2013:

Of the funds provided within the earth science research and analysis activity, the Committee recommends $10,000,000 to continue efforts for the development 
of a carbon monitoring system initially funded in fiscal year 2010. The majority of the funds should be directed towards acquisition, field sampling, quantification 
and development of a prototype Monitoring Reporting and Verification [MRV] system which can provide transparent data products achieving levels of precision 
and accuracy required by current carbon trading protocols. The Committee recognizes that the current orbital and suborbital platforms are insufficient to meet 
these objectives. Therefore, the use of commercial off-the-shelf technologies is recommended as these products could provide robust calibration validation 
datasets for future NASA missions. Up to 20 percent of these funds should be made available to international Reducing Emissions from Deforestation and Forest 
Degradation [REDD] projects. Furthermore, the Committee is deeply disappointed with the lack of progress that NASA has made on this initiative thus far within 
the agency. Therefore, it directs that the above funds shall be competitively awarded within 120 days of enactment of this act.

Congressional Direction in 2014:

Carbon Monitoring- Of the funds provided within the Earth Science research and analysis activity, the Committee recommends $10,000,000 to continue efforts 
for the development of a carbon monitoring system. The majority of the funds should be directed toward acquisition, field sampling, quantification, and 
development of a prototype Monitoring Reporting and Verification [MRV] system which can provide transparent data products achieving levels of precision and 
accuracy required by current carbon trading protocols. The Committee is concerned that NASA has not established a program of record around the 
development of MRV system, and therefore expects a plan from NASA not later than 90 days after enactment of this act incorporating such a system into its 
operating plan and long-term budget projection. The Committee recognizes that the current orbital and suborbital platforms are insufficient to meet these 
objectives. Therefore, the use of commercial off-the-shelf technologies is recommended as these products could provide robust calibration validation datasets 
for future NASA missions. 
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NASA’s Approach to CMS/MRV
• Recognizes that a sustained, observationally-driven carbon monitoring 

system using remote sensing data has the potential to significantly improve 
the relevant information base for the U.S. and world;

• Recognizes multiple users, multiple scales, multiple quantities, and multiple 
frameworks for MRV (e.g. International,  national and subnational, markets);

• Recognizes the importance of user engagement to be responsive to 
stakeholder needs;

Hurtt et al. (2014) Progress and Future Plans





*37 global products, not shown

Hurtt et al (2022) Phase 2 Report
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Application Readiness Levels (ARLs)
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Global Carbon Modeling for Planning (Reference Climate)

Ma et al., in prep
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NASA CMS Participants

TYPE (# unique) US UK/EU Canada Mexico Brazil Indonesia Other Total
University (105) 266 8 3 6 1 4 17 305

Federal Agency 
(34) 230 1 2 4 3 1 7 248

State Agency 
(24) 38 38

Local Agency (8) 12 12

Company (31) 31 1 2 2 4 40

NGO  (14) 27 1 28
Research 

Institute (20) 29 1 1 14 45

Other (21) 18 2 1 1 1 3 26

Total 651 13 8 13 5 7 45 742



NASA CMS Science Team Members (Federal Agency)



NASA CMS Participants (Federal Agency)
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Our mission:
By connecting Earth observation science & technology experts with land
management experts, we seek to increase awareness of new Earth Observation
(EO) capabilities, as well as research and operational management challenges, in
order to help formulate solutions through effective integration of data.

To support sustainable natural resource management, satellite data products must 
address key agency monitoring and assessment needs.  A primary objective of the 
collaboration between NASA and the land management community is to identify 
decision-support needs, existing gaps in those needs and close those gaps. 

For more information: www.aeoip.com



Earth Observations Modeling

GHG System Integration

Research & 
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Detecting and tracking 
high emission events

Examples of Data and Needs from Partners* Prototype: FROM DATA TO NEW INSIGHTS

* Representative, but 
not comprehensive list
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• NASA CMS has produced one of the largest collections of applied carbon 
monitoring research to date.

• Key to this effort has been exploitation of the remote sensing and modeling 
expertise, collaboration with other agencies, and the end-to-end focus on 
stake-holder engagement to meet societal needs.

• Future carbon monitoring, therefore, should continue to expand on this 
approach while building toward system integration and end-user support. 
Success requires a strong foundation of ongoing relevant data, modeling, and 
engagement.

• Recent progress providing an overarching framework and encouraging more 
interagency coordination are very encouraging.

Summary and Foundation for Progress

https://carbon.nasa.gov


