
Working to Advance Marine Carbon 
Dioxide Removal This Decade



Ocean Visions is a nonprofit 
organization at the center of a 
robust network. 

Ocean Visions catalyzes 
collaboration for the co-design, 
development, testing, and 
evaluation of solutions to the 
interlocking ocean-climate crisis.



REACH
Build global capacity to innovate and develop 

ocean-climate solutions 

REDUCE
Develop ocean-based pathways 

to a low carbon society

REMOVE
Develop ocean-based pathways

to clean up carbon pollution

REPAIR
Stabilize critical marine

ecosystems to avoid 
tipping points

Ocean Visions is 
Advancing a 

Strategic Agenda 
to Address the 

Interlocking Ocean 
and Climate 

Crises:

4 R’s



ACCELERATING 
OCEAN 
BIOLOGICAL 
AND 
CHEMICAL 
CARBON 
UPTAKE



Bringing It All Together

Released in October 2023; https://oceanvisions.org/high-level-road-map



Does the mCDR activity generate a measurable reduction in seawater carbon 
dioxide concentration?

Can net additional ocean uptake of atmospheric carbon dioxide be tracked 
in response to the mCDR activity using a combination of sensors, platforms, 
and models?

What are the impacts to marine ecosystems of mCDR  activities and are they 
acceptable when compared with the impacts of the no-action alternative or 
of other feasible mitigation measures?

What are the range of impacts to human populations and are they acceptable 
when compared with the impacts of the no-action alternative or of other 
feasible mitigation measures?

What are the necessary materials for scaling an mCDR approach and can 
they be sourced, transported, and delivered to key regions with acceptable 
cost and environmental impact (from a lifecycle perspective)?

What is the required suite of technical, economic, social, and political 
enabling conditions required to permit growth of a given mCDR 
technology to the scale of gigatons of annual CDR and what is needed to 
establish them?



Science and EngineeringThree 
(Interconnected) 
Pillars

Policy

Scalability



Controlled Field Trials

• Pre-permitted test beds

Science and 
Engineering

Fundamental laboratory and mesocosm science questions

• NSF Ocean Acidification Program as an example

A coordinated social science research program

Monitoring, Reporting, and Verification-related R&D

• Sensors

• Models

• Model/data integrations



Regulatory and Governance Frameworks

• Must enable responsible research

• Must be deployed at international, national, and 
subnational scalesPolicy

Following a Code of Conduct for Responsible Research

Expanded communications for mCDR R&D

• Who are the target audiences?

• Who are the credible spokespeople?

• Need geographic diversity, and more representation 
from the Global South



Scalability

What can we learn from other areas of innovations to 
advance mCDR? 

Regional Innovation Hubs

Scaling Analyses

• Site suitability

• Co-products

• Supply chains



What We’re Doing in 2024 to 
Advance this Agenda



New mCDR Field Trials Database

Learn more here & 
add your field trial 

to the database



Science and Engineering 
Support to Innovators



Advancing a research framework for OAE (in partnership 
with Carbon to Sea; more soon)

Ocean Visions’ 
2024 mCDR 

Activities

Advancing technology development in mCDR through 
collaboration with adjacent fields not yet involved in mCDR 
(e.g., artificial intelligence, biotechnology, etc)

Site suitability analyses to look at pathways for scaling, 
including for OIF….



OIF Site Suitability Planning Tool



Ocean iron fertilization (OIF) has been recognized as one of 
the high potential approaches for marine carbon dioxide 
removal

Why Ocean Iron 
Fertilization?

Figuring out where OIF could scale (or not) is not easy. 
Scaling decisions must be based on science, engineering, 
economic, social, and political factors to name a few. These 
factors must be considered together.

Site suitability tools are a good way to consider complex 
environmental decisions based on many factors. One did 
not exist for OIF, so…



Ocean Iron Fertilization Site Suitability Planning Tool

Scheduled for March 2024 public release



Site Suitability Planning Tool: Ocean Iron Fertilization 

Scheduled for March 2024 public release

10 layers: 
oceanographic, social, 
political, and logistical 
factors

Seasonally variable 
results: 

• October-March

• April-September



Customized Analysis

Scheduled for March 2024 public release

All dimensional data 
converted to 1-9 scale; user 
control over data breaks let’s 
you choose what’s most 
important

Choose which layers to 
include (or not) and how 
important each data layer 
should be in your results



Explore Results

Scheduled for March 2024 public release

Export map displays of your 
results. Choose global or 
zoomed in local displays for 
regions of interest

Overlay additional important 
geospatial layers such as EEZ 
boundaries for extra insight

See how different data layer 
inputs and weightings change 
suitability scores



Built on Open Data

Scheduled for March 2024 public release

All data sets used to feed the 
planning tool are publicly 
available, including data 
from NASA, NOAA, and 
others



User Guide Helps Anyone Get Started Quickly

Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et 

dolore magna aliqua. Ut enim ad minim veniam, quis 
nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu 

fugiat nulla pariatur. Excepteur sint occaecat 
cupidatat non proident, sunt in culpa qui officia 
deserunt mollit anim id est laborum.

Scheduled for March 2024 public release



Complex Climate Solutions Need Diverse Leaders 

Ocean Visions worked with 
ESRI and a team of advisors 
who spanned disciplines, 
sectors, and geographies to 
bring this project forward

Scheduled for March 2024 public release



Open Access for Global Widespread Use

Once live, all you will need to 
do is sign up for a free 
account to get started using 
this tool yourself

Scheduled for March 2024 public release



Join us
oceanvisions.org/join
info@oceanvisions.org


