
ongoing mCDR projects and protocols in PICES region 
Tsuneo Ono (FREA, Japan)

Objective

*Catch up present status of mCDR programs implementing / planning in PICES countries
*Also catch up present status of regulation of mCDR programs by gathering international 
protocols / manuals

Information source

*Information form S-CC members and WS presenters
*web portals (Oceanvision etc.) 
*carbon credit services (ISOMETRIC etc.)

Range of collection: projects/researches

*led by members from PICES countries
*implementing within North Pacific
*ongoing in 2025

Range of collection: protocols/manuals

*all protocols/manuals collected



Projects now implementing

Total 12 projects
For 5 mCDR
technologies

china



Statistic _ area & country

Artificial upwelling

Blue carbon

OAE

・clear east-west dependence  (East: OAE, West:Blue carbon)
・current scales are ~KtC/y both for Blue carbon and OAE/direct capture



carbon	biogeochemistry	scientist

in	blue	carbon	project

Statistic _ involvement of scientist

Yes

3/6

No

3/6

biology	scientist

in	blue	carbon	project

Yes

6/6

carbon	biogeochem.	scientist

in	OAE	&	direct	caputure

Yes

6/6

carbon	biogeochem.	scientist

in	OAE	&	direct	caputure

Yes

1/6

No

5/6

・Blue carbon projects sometimes do not
include carbon biogeochemical scientist
within their official project member.
In such case, they use “fixed protocol” 
made by biogeochemical scientists in 
their MRV

・Currently implementing OAE & direct 
carbon capture projects often do not
include biological scientist within their 
official project member.
Most protocols for OAE & direct carbon 
capture projects contain specific mea-
sures to minimize environmental risk.



Researches now ongoing

・Total 29 researches
are found so far.

#Many other researches
should be ongoing



Researches now ongoing (continued)



Statistics

・risk assessment studies for BC are rare in PICES countries
・most of research study is domestic, while several international projects are ongoing



OAEPIIP MAP DISTRIBUTION

FAQS

How to submit OAEPIIP application?

Which microcosm incubators shall be used for

OAEPIIP experiments

Can I do more than one OAEPIIP experiment?

Can equipment purchased via OAEPIIP be kept

after the study?

OAEPIIP

・led by Tasmania Univ.
・Conveying OAE rearing experiments for phytoplankton

with common methodology / protocol
・US, Japan, and China are involved from PICES countries



Global ONCE

Partner's Projects

 Home  Research  Partner's Projects

Nation Project

1
China,

USA

Isotope-enabled investigations of the bioavailability of

energy and nutrients in the carbon cycle

2
China,

USA

Testing a new proxy for past atmospheric carbon

dioxide levels

3
China,

USA

Carbon isotope fractionation in Archaea using the

3HP/4HB pathway: Prospects for paleo- geochemistry

and paleo-barometry

4
China,

USA

Beyond ocean temperature: Extracting new dimensions

of paleoclimatic information from archaeal lipids and

their isotopic compositions

5
China,

USA

Evolution of sub-cellular metabolism in photosynthetic

eukaryotes: Isotopic investigation of the partitioning of

nitrogen between chloroplasts and mitochondria

6 USA
Quantifying the Impact of Eutrophication on the World's

Grassland Soil Microbial Biodiversity and Functioning

7 USA

A highly efficient microalgae-based carbon

sequestration system to reduce CO2 emission from

power plant flue gas

8 USA

The fate of viral lysis products of picocyanobacteria

contributes to marine humic-like chromophoric

Science Geo-Engineering Partner's Projects

ABOUT  ACTIVITIES  RESEARCH  EDUCATION  INTERNATIONAL TRENDS

・UN-endorsed project led by China
・Tackles on several mCDR technologies containing BC and OAE
・Many collaborative studies between US and China



Protocols / manuals



Protocols / manuals (continued)

・Most technology now has at least one international protocols / manuals
・General protocol for planning / implementing CDR projects also available. (ISO 14064-2)
・General protocols for ocean observation (IOCCP EOV manuals) are applicable for mCDR monitoring



But several protocols overlaps...

・Several mCDR technologies have

more than one protocols.

・Different sector provides different

protocol.

・Existence of general protocol over

the ones for each technology. 

...Are these consistent?



Current findings and questions

Artificial upwelling

・MtC project already implementing in China.

・No international protocols 

Nutrient fertirization

・International scientist groups now arguing with its protocols.

Artificial/Natural Blue carbon

・MtC~KtC project already implementing in Japan and Korea.

・Many studies for methodology, no risk study.

・Several protocols co-exist.

OAE and Direct carbon catch

・~KtC project already implementing in US and Canada.

・Many risk studies, but often luck biologist in implementing project member

・Several protocols co-exist.



Current findings and questions

Questions(1): implementation level

・Currently only one project is now implementing for artificial upwelling.
Do we need common protocol at this time? Or, it should be made later?

・Most of OAE projects are implementing without biological oceanographers.
Is this safe, as they follow OAE protocols that minimize biological inpact?

・No studies are projected for risk assessment of natural Blue Carbon technology 
(ca., protection of natural seaweed bed).
Is it needless in principle? Or, do we need some studies?

Questions(2): governance level

・Currently several protocols co-exist in a mCDR technology.
Are these consistent? If not, who make consistency among these?

・We found existence of general protocol for all CDR projects.
Is each protocols for specific mCDR technology consistent with this?

・General protocols for basic ocean observation also exist.
Does ocean observation methodology in each mCDR protocol matchs with this?



Questions for discussion(1)

・Currently only one project is now implementing for artificial upwelling.
Do we need common protocol at this time? Or, it should be made later?

*protocol is under developing

・Most of OAE projects are implementing without biological oceanographers.
Is this safe, as they follow OAE protocols that minimize biological inpact?

*not only biologist but fisheries scientists and communities
*”biologist” contains large specto;
*needs to measure large amount of bioloical data to do this.

・No studies are projected for risk assessment of natural Blue Carbon technology 
(ca., protection of natural seaweed bed).
Is it needless in principle? Or, do we need some studies?

*less impact for “restoration of coastal ecosystem, but “artificial blue carbon” will need biological 
risk assessment

*LCA estimation on carbon MRV will important
*depends on “where” and who use it.
*ISO devides natural/artificial/GHG reduction



Questions for discussion(2)

・Currently several protocols co-exist in a mCDR technology.
Are these consistent? If not, who make consistency among these?
*each protocols is “custamized” one of general protocol (e.g., IPCC) 
*need to make consistency between local protocols

・We found existence of general protocol for all CDR projects.
Is each protocols for specific mCDR technology consistent with this?

・General protocols for basic ocean observation also exist.
Does ocean observation methodology in each mCDR protocol matchs with this?

*

・Need for protocols for ”side effects” assessment. (MRV for risk)



Following activities of this WS

#Completion of “mCDR project list”

*S-CC requests missing information for mCDR projects / researches / protocols until the end of 2025.

please contact to WS Conveners.

#Writing PICES Report on the analysis of “mCDR project list”

* By the next S-CC business meeting (ca. Sept. 2026), WS Conveners will analyze completed mCDR list, 

and make a PICES Report draft with the proceedings of this WS.

* We welcome submission of extended proceedings from the WS presenters. (not compulsory) 

#Need for additional WS in PICES 2026 for further discussion?

Yes, hopefully with ICES
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