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2009: 
389 ppm



The Ocean is 
an asset to 

our 
atmosphere.



A key 
consequence 
of that service 

is ocean 
acidification. 

https://coralreefwatch.noaa.gov/satellite/analyses_guidance/global_coral_ble
aching_2014-17_images/fig3_american-samoa_before-during-after_2015.jpg



2015: 
401 ppm

What do we 
do?



What can we do?



Can Kelp 
Help? 
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From Minx et al., 2018
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From Friedlingstein et al., 2021

Fossil Emissions: 35 Gt CO2 yr-1 
Land-use Change: ~4 Gt CO2 yr-1 
Atmospheric Growth: ~19 Gt CO2 yr-1 
Land Sink: ~11 Gt CO2 yr-1 
Ocean Sink: ~10 Gt CO2 yr-1 
*Values averaged 2011-2020

It will be very 
difficult to 
double the 
land and 

ocean sinks 
for carbon.

https://iopscience.iop.org/article/10.1088/1748-9326/aabf9b/meta
https://essd.copernicus.org/preprints/essd-2021-386/


Doing so will 
require 6% annual 
growth per year in 

negative 
emissions, in 

addition to 
emissions 
reductions.



2020:
413 ppm

“I want to 
make 

Alaska the 
mariculture 
capital of 

the world.” 

–Gov. Dunleavy



How can we remove 
enough carbon from 

the atmosphere?

Can CDR be safe, 
sustainable, and fair?



There are 
many ways 
to remove 

carbon from 
the 

atmosphere
.



Some have 
important costs, 

such as high 
energy, water, or 

land use 
requirements.



A diverse 
portfolio– 
and the 

right 
incentives– 

can limit 
these 

pressures.



Cheap, 
effective, 

and durable 
methods 

could have 
the highest 

potential 
impact.



One key challenge 
of CDR 

implementation is 
measuring the 
actual removal 

part.

Jan 13 2023

https://www.theverge.com/2023/1/13/23553515/climeworks-microsoft-stripe-shopify-carbon-removal-climate-tech


This is especially true for ocean or 
marine CDR, and this is reflected in 

market settings.



Why is it so 
difficult to 
measure 
carbon 

removal?



If we’re going to learn 
how to measure CDR, 

we need new tools.



Creating the right 
space for CDR to 

flourish will 
require new 
models for 

research and 
partnerships.



Safe, 
sustainable, fair 
CDR will keep 
people at the 

forefront.



That means we need 
You. 



2022: 
417 ppm… 

…Still not 
too late.



Questions and 
Discussion


