
CDR for Climate Interventions:
 Broadening Land to Earth System Interactions Science 

Gyami Shrestha, Ph.D.
gshrestha@lynker.com

Metro DC • Boulder • Honolulu • Tuscaloosa • Seattle • Charleston • Wellington NZ

June 20 & 22, 2023



GHG 
Reductions

 
non-CDR 
Interventions
 

Earth System
Sustainability 

4 Rs:
Research
Respond
Reduce
Remove

Carbon 
Removal: 
CO2 + CH4

Intervening with
Interdisciplinary Climate Solutions

 

 T
ec

hn
ol

og
y b

as
ed

 

Nature based 

Conceptual/Deliberative
 Gyami Shrestha, Ph.D.

Bretherton conceptual model of the Earth System (1985)
Social Impact 
and
Governance  
 

MMRV 
(Monitoring, 

Measurements, 
Reporting, 

Verification)
 

Land ↔ Water ↔ Air ↔ Ocean ↔ Human Dimensions



We need to scale our 
capacity 
measurement, monitoring, 
reporting and verification 
of CDR and other climate 
interventions
across all earth systems  

Innovation, data and analytical 
tools to co-produce, inform 
solutions including CDR across 
terrestrial-coastal-ocean-societal 
interfaces

Example from: Novick et al. 2022. 
The science needed for robust, 
scalable, and credible 
nature-based climate solutions in 
the United States. https://
doi.org/10.5967/8rgp-tc11.https://oneill.indiana.edu/doc/research/climate/climate-solutions-summary.pdf
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Next Generation: Broadening Land to Earth System Interactions Research 
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Interagency Carbon Dioxide Removal Research Coordination  
(I-CDR-C) Evolution

1999

U.S. Carbon Cycle Science  
Program (USCCSP) established 
by Carbon Cycle Interagency 
Working Group (CCIWG) 

2018

USGCRP Annual Meeting 
interagency CDR  needs, 
gaps, opportunities 

2019

2020

1st All Federal CDR Data Call 

Federal CDR Data Call (Rolling), Analysis, 
Compendium, Publication(s), Public 
Engagement, Interagency Consultations, 
Workshops, CDR Academy, Technical WG, 
Funding Solicitations

I-CDR-C Establishment 

Sessions, town hall, 
presentations at 
AGU, NASEM etc.  

2021-2022-2023

‘Changes in climate, human activities and ecosystem responses will alter the carbon cycle and 
future long-term removals of carbon by current land and ocean system sinks. 

Understanding the mechanisms and consequences of such carbon cycle effects provides 
opportunities to make informed and innovative carbon management and policy decisions.’ 5

Refer to:https://carboncyclescience.us
https://carbon2018.gblobalchange.gov
https://nacarbon.org

600+ entries, 19% NSF
> 70% land based

https://carboncyclescience.us
https://carbon2018.gblobalchange.gov
https://nacarbon.org
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