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A call for internationally coordinated scientific research for marine Carbon Dioxide Removal (mCDR) activities

GiHoon Hong ghong@sklec.ecnu.edu.cn & Fang Zuo fzuo@sklec.ecnu.edu.cn
International Project Office, Integrated Marine Biosphere Research (IMBeR), SKLEC, East China Normal University, Shanghai, China

Various mCDR activities have been proposed to reduce the atmospheric CO2 concentration to curtail global warming and mitigate surface ocean acidification, such as coastal blue carbon, sinking crop residue, sinking macroalgae, sediment trapping, ocean fertilization, and ocean alkalinity enhancement in

recent decades. More than one hundred coastal states can technically carry out one or more such CDR activities. The efficacy and impacts of le of mCDR activities are not understood fully due to the absence of field scientific experiments. mCDR activities aim to modify the
global gas ition, and the global ocean environment changes subsequently because the occan and are coupled. The ity, therefore, has waited for a globally transparent regulatory mechanism, such as the 2013 amendments of the London
Protocol, to be uni accepted. or energy into the marine environment to mitigate climate change is much less costly than the efforts to assess the cfficacy and environmental impact arising from such an i known as ing. reporting, and verification

(MRV). Developing economies may introduce the material or energy needed, and the developed economies may transfer the required MRV technologies as a part of joint scientific research, which aligns with the common but differentiated responsibilitics (CBDR) formalized in the UNFCCC. Authors call
for an internationally coordinated scientific rescarch program for marine Carbon Dioxide Removal (mCDR) activities to meet the goals of the 2015 Paris t. A more robust i regime will emerge through learning scientific facts through international joint scientific research.

6) Naturally occurring marine hypoxia on continental margins — ideal place for
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» All coastal states are required and can also
carry out MGEs. Monitoring, reporting and
verification (MRV) can be assisted by
developed countries.

2) Climate litigation in domestic and international courts increases over time

CLIMATE IN COURT * International Court of Justice (ICJ), the United Nations’
principal judicial organ in The Hague, the Netherlands, was
As of last year, there have been 2,666 climate-litigation cases filed. Of these, the 1 (o Chae A A R TR i
United States has 1,745, followed by the United Kingdom with 139, Australia with 132 Gl HOEEERH AN G ML M I s
and Brazil with 82. Low- and-middle income countries represent 8% of recorded cases. an advisory opinion on the obligations of States in respect of climate
30 change on 19 April 2023.

# United States

™ Non-US countries

1) First, what are countries’ obligations in international law to
protect the climate system from anthropogenic greenhouse gas
emissions, and

2) Second, what should the legal consequences be for states when
their actions — or failure to act — cause harm?

3) The Court will deliver its advisory opinion in due course s N : e AV
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*The International Tribunal for the Law of the Sea (ITLOS) was 2 IMO Headquarters

requested to provide an advisory Opinion by the Commission of 4 \

0 5 £ Er s 2050 Small Island States on Climate Change and International Law on 12

December 2022. On 21 May 2024, it delivered its opinion that

anthropogenic GHG emissions into the atmosphere constitute

Naure (2024) hitps://doi.org/10.1038/d41586-024-02600-5 pollution of the marine environment within the meaning of article 1,

paragraph 1, subparagraph 4, of the Convention.
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4) The material or space required to compensate 1 Gt C yr! (to be refined)

Coastal blue carbon 1 x 10° km? area, 50 x 1000 times wider than that of 102.30 km? Dongtan R = oy MR

wetland in Shanghai Capa;\rtyrbassd
Subsea bed geological formation | Sufficient reservoir (~ 0.37 GtCO2 yr 1) by 2030 MD:,’";‘,',‘,@ L3 commercial scale projects
Sinking crop residue 1 x 10° km* of sea area once spread on the seafloor for 4 m thickness, Reporting

. International Consulting

oxygen-depleted zones offshore (oxygen minimum zones, OMZs) Amend treaty text as required (positive list approach)
Sinking macroalgae 13 km3 of kelp, 3,380 km? of the seafloor by stacking 4 m thick each year
Ocean fertilization (Fe) 3000 kg of Fe 5 o s N N
Ocean alkalinity enhancement |5 x 10° { of CaO or olivine powder 94 parfu{tgm shifts from the victim-offender model to the common but differential

responsibility model
5 5 5 5 OO Ton] » The free-of-charge usage of Earth observation data from providers, open-access technical and scientific research

5) MGE potential project areas and their pertinent jurisdiction. The area publications, open-source software, and high-speed internet service has revolutionized scientific research in recent
impacted could be much greater than those of project sites. decades, including developing economies.

m » The purpose of all MGEs is to mitigate climate change, i.e., the global atmosphere. The effect of the execution of

MGEs will be widespread (transboundary) and long-lasting (at least 100 years), therefore, all MGEs should be

Territorial Sea/  ExclusiveEco .\ Territorial Sea/  Continental ~ The Area* subject to the auspice of the international community.
ayp Archipelagic waters  nomic Zone ig a Archipelagic waters shelf (deep seabed)
» More than 150 coastal states can participate in a joint international project by pairing scientific research asset-
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v V) v deficient laboratories in developing economies with advanced laboratories from developing local research proposals
CO: sequestration to publishing the research outcomes in international journals.
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geological formation 10) A call for internationally coordinated scientific research for marine mCDR activities
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