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MISSION
To coordinate and facilitate federally-funded carbon 

cycle research and 

provide leadership to the

 U.S. Global Change Research Program (USGCRP) 

on carbon cycle science priorities

www.carboncyclescience.us



CCIWG membership 

● Multidisciplinary portfolio of federal 
research and science funding on 
carbon cycling in interconnected earth 
systems - land, ocean, atmosphere, 
society and interfaces

● Coastal carbon research/ observations 
covered by most of these research 
programs on carbon cycle science 
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Major CCIWG/CCSPO Activities and Accomplishments

Youtube Channel 'From Science to 
Solutions: The State of the Carbon Cycle' 

State of the Carbon Cycle Report 
(SOCCR2)

Joint Workshops and Publications

Joint Research Funding Solicitations

Science Group activities

A U.S. Carbon Cycle Science Plan 

International Activities/Collaborations 

North American Carbon Program

Ocean Carbon and Biogeochemistry Program 

Joint NACP-OCB Focus

https://www.carboncyclescience.us

https://www.youtube.com/channel/UCGGHvazfEgVD5putIjHdfCQ/videos
https://www.youtube.com/channel/UCGGHvazfEgVD5putIjHdfCQ/videos
https://www.carboncyclescience.us/state-carbon-cycle-report-soccr
https://www.carboncyclescience.us/state-carbon-cycle-report-soccr
https://www.carboncyclescience.us/joint-workshops-and-publications
https://www.carboncyclescience.us/inter-and-multi-agency-research-and-funding-opportunities
https://www.carboncyclescience.us/science-groups
https://www.carboncyclescience.us/carbon-planning
https://www.carboncyclescience.us/international-activities
https://www.carboncyclescience.us/north-american-carbon-program
https://www.carboncyclescience.us/ocean-carbon-and-biogeochemistry
https://www.us-ocb.org/ocb-nacp-science-focus-group/
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Some Products, Focus areas (2011-2019) 

 SOCCR2 (2015-2019)A 2011 Carbon Science Plan Next Big Ideas 2012-2019

1. Urban
2. Human Dimensions
3. Coastal/Blue Carbon
4. Wetlands
5. Predictive carbon cycle 
6. Observation Networks
7. ESM Carbon Uncertainties
8. Soil Carbon Vulnerability and Resilience
9. Regional Carbon Cycle Assessment

10. Carbon Management
11. Many more..
workshops, publications, networks, joint research 
calls, individual agency calls



The full decadal  assessment contains 878 pages.

      4 sections: 
Synthesis, 

Human Dimensions of the Carbon Cycle,
State of Air, Land & Water, 

Consequences & Ways Forward

19 chapters, 7 appendices
3764 publications cited/assessed

200+ diverse cross-sectoral experts from U.S., Mexico, Canada, Australia, Cyprus, Hong Kong 

33 Chapter Leads

5 Science (cross-chapter section) Leads

11 Review Editors
>3 years  formulation & production  (2015-18)

>6 Drafts reviewed over 6 times incl. by Public, U.S. National Academy of Sciences, 
expert external reviewers,  

21 Federal Steering Committee members. 
Final clearance by 13 U.S. Government Agencies and Departments 

Citation: USGCRP, 2018: Second State of the Carbon Cycle Report (SOCCR2): A Sustained Assessment Report [Cavallaro, N., G. Shrestha, R . Birdsey, 
M. A. Mayes, R . G. Najjar, S. C. Reed, P. Romero-Lankao, and Z. Zhu (eds.)]. U.S. Global Change Research Program, Washington, D.C., USA, 878 pp., 
https://doi.org/10.7930/SOCCR2.2018.

SOCCR2: carbon2018.globalchange.gov

https://carbon2018.globalchange.gov/


carbon2018.globalchange.gov

https://carbon2018.globalchange.gov/


- ‘North American coastal waters clearly act as a net sink of atmospheric 
carbon BUT regional variations and uncertainties are large.’
- ‘In the future,  warmer and more CO2-enriched ocean waters are expected 
to take up less additional CO2.’
- ‘Compared to terrestrial systems, 
there is only rudimentary understanding of ocean and coastal system 
resilience to climate- or carbon-driven perturbations and the speed with 
which they may recover from short-term disturbances under climate change.’

Credit: : Simone Alin,Hunter Hadaway,Katja Fennel

- ‘Ocean CO2 uptake is not credited to any nation under 
UNFCCC carbon accounting; instead, ocean uptake is 
viewed as an internationally shared public commons.’

https://carbon2018.globalchange.gov/chapter/16#fig-16-1

https://carbon2018.globalchange.gov

Informing Ocean CDR Options 
e.g. Learning from 
SOCCR2 decadal science findings



Ocean-based Mitigation Options (https://oceanpanel.org)

https://oceanpanel.org

How do we implement carbon mitigation and ocean CDR 
with climate change risk resilient adaptation across human 

systems and interfaces?

What is the ocean’s ‘risk resilience to climate- or 
carbon-driven perturbations and the speed with which they 
may recover’? (SOCCR2, 2018)

Some initial questions

Given the high potential ocean-based or 
ocean-related carbon mitigation options such as 
those described by the recent Global Ocean Panel 
(2019), how could ocean CDR be considered and 
integrated with those options for future 
implementation? 



https://oceancdr.net/approaches



Federal Research Funding: 
Ocean Carbon 

Grants.gov

Search: ‘Ocean Carbon’ 

> 4000 total funding instruments from 
2006 to present (archived, current, 
closed, forcased) from federal agencies

- Over 80 posted/current as of today 

How could the availability, 
accessibility, transparency and 
provenance of details on specific 
ocean CDR or any CDR research 
funding, funded projects and findings 
across all involved entities 
(government agencies, foundations, 
private sector) be enhanced for 
researchers, practitioners, 
implementers, stakeholders?
 

● Artificial Upwelling
● Ocean Fertilization
● Blue Carbon Management
● Macroalgal Cultivation
●  Alkalinity Enhancement
● Direct Capture
● Deep Storage
● Artificial Downwelling



Some related deliberative questions/comments 

Impact of Ocean CDR on land, atmosphere, ocean 
society  - risks and uncertainties

Impact of Land-based CDR on Ocean CDR viability and 
permanence

Governance and equitable stakeholder inclusion needs 
(end-to-end)

Gaps and opportunities for broader multi-agency 
involvement

Gaps and opportunities for broader science funder 
partnerships and involvement (e.g. govt, foundations, 
private sector, venture capitalists) for research, 
implementation, long-term monitoring of impacts, 
permanence

Is there a need for a central, comprehensive and 
transparent database of historical and current 
federal funding and funded research and 
findings, accessible by anyone, esp. 
researchers and program managers themselves 
for ocean CDR and other climate intervention 
approaches?

This would help everyone with informing plans 
and collaborations for future research on and 
implementation of CDR or any climate change 
mitigation activities.



So what are we currently doing/planning, what do we need and why?

Reviewed/reviewing 
NASEM and other 
reports

Identified omission of 
some key federal and 
interagency/CCIWG 
member activities or 
programs. 

Planning internal 
inventory/compendium 
of federal (multiagency) 
activities/projects/grants 
involving/related to 
CDR incl. ocean, land, 
atmospheric, societal 
and ecosystem 
interfaces 

Exploring multi-agency CDR workshop(s)
Where would we want to be in 10 years? What are/will be the key science and implementation 
gaps?

Do we need to identify our stream lanes? How do individual agencies make the case for 
additional funding appropriation for ocean CDR when/if it is relevant to their mission? 

We would love to see a coordinated strategy -

For instance, if an agency will push for ocean CDR implementation in the next decade - which 
other agencies can help with filling the needs for related activities such as permitting and zoning 
in the ocean, for instance? Those agencies would need to know if, how and where they are 
going to help to implement certain approved CDR options. There is also a stakeholder inclusion 
need.

If one agency is going to implement related international protocol ratified by the U.S., how are 
those questions going to be tackled by all other pertinent research, implementation and 
regulatory agencies?

Need to know what different agencies are doing or not doing in CDR - need to understand the 
science, the science needs and the mutually understood and agreed interagency collaboration 
needs, options and instruments for potential future applications.

.



OCB Ocean CDR perspective/plans (POC Dr. Heather Benway)

● Planning to work on raising awareness and highlighting key scientific 
unknowns on ocean CDR

● Entrain OCB community participation in the research that is needed 
to determine viability of CDR strategies

● Potential thematic webinar on ocean CDR in the near future
● 2021 Annual Meeting plenary session on ocean-based CDR 

strategies (June 2021)

https://www.us-ocb.org



Another example of emerging science community integration effort
www.ccis.ucar.edu

‘Integrate various research communities 
to develop a unifying research framework 
to holistically assess the large collection of 

possible strategies, 
including mitigation, adaptation, and 

interventions 
including CDR and SRM….

….meant to target the global good, 
including social and ecological 

considerations and
 to develop shared principles of best 

practices....’

Upcoming workshop on Oct 28,29, 30 



Thank you. 

https://carboncyclescience.us


