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This report has two parts:

- Part 1: reporting of activities in the period of January 2022 - Jan/Feb 2023
- Part 2: reporting on planned activities for 2023 and 2024.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.

1 Greenhouse gases and the oceans;

2 Air-sea interfaces and fluxes of mass and energy;

3 Atmospheric deposition and ocean biogeochemistry;

4 Interconnections between aerosols, clouds, and marine ecosystems;

5 Ocean biogeochemical control on atmospheric chemistry;

Integrated studies of high sensitivity systems;

Environmental impacts of geoengineering;

Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2022 to Jan/Feb 2023

1. Scientific highlight

lodine compounds destroy ozone (Os) in the global troposphere and induce new particle formation,
thereby affecting the global radiative balance. However, few reports have described the latitudinal
distribution of atmospheric iodine compounds. Takashima et al. (2022) reported iodine monoxide
(10) measurements conducted over unprecedented sampling oceanic areas from the Arctic to the
Southern Hemisphere and spanning sea surface temperatures (SSTs) of approximately 0 to
31.5°C. The highest IO concentrations were observed over the Western Pacific warm pool




(WPWP), where the minimum concentrations of O3 were also measured. There, a negative
correlation was found between O3z and 10 mixing ratios at extremely low O3 concentrations. This
correlation is not explained readily by the Os-dependent oceanic fluxes of photolabile inorganic
iodine compounds, which is the dominant source in recent global-scale chemistry transport models
representing iodine chemistry. Actually, the correlation rather implies that Os-independent
pathways can be similarly important in the WPWP. The Os-independent fluxes result in a 15%
greater Os loss than that estimated for Os-dependent processes alone. The daily Os loss rate
related to iodine over the WPWP is as high as approximately 2 ppbv (parts per billion by volume)
despite low O3 concentrations of approximately 10 ppbv, with the loss being up to 100 % greater
than that without iodine. The finding by Takashima et al. (2022) suggested that SST warming
driven by climate change might affect the marine atmospheric chemical balance through iodine—
ozone chemistry.

n /10" molec cm™

10 DSCD, daily media

90°N —
s 2.25
60°N .
i 1.75
30°N [ e
1.25
; 0.75
30°St 0.5
: -’ 0.25
5003: . l ——— . 0

120°E 180°E 240°E 300°E

Figure: Daily median 10 content (DSCDs for an elevation angle of 3°; molec. cm=2) observed from
the R/V Mirai during 2014—2018. Color contours represent the optimum interpolated SST averaged
for 2014-2018.

Citation: Takashima, H., Y. Kanaya, S. Kato, M. M. Friedrich, M. Van Roozendael, F. Taketani, T.
Miyakawa, Y. Komazaki, C. A. Cuevas, A. Saiz-Lopez, T. Sekiya. Full latitudinal marine
atmospheric measurements of iodine monoxide, Atmos. Chem. Phys., 22, 6, 4005-4018, 2022,
https://doi.org/10.5194/acp-22-4005-2022.

2. Activities/main accomplishments in 2022 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

Theme 1: Greenhouse gases and the oceans
-Regional Carbon Cycle Assessment & Processes-2 (RECCAP-2; JAMSTEC, MRI)

-Inter-comparison experiment for gas in sea ice, flux, and primary production in Cambridge Bay,
Canada, Spring 2022

-NIES VOS Program (Atmosphere/Ocean Greenhouse Gas Observation: Japan-North America,
Japan-Oceania)




Theme 4: Interconnections between aerosols, clouds, and marine ecosystems
Cruise/Field campaigns

- KS-22-6 (R/V Shinsei Maru); Elucidation of the impact of sea-ice melting in the offing of Shiretoko
on physical oceanography, marine ecosystem, and biogeochemical processes over the Sea of
Okhotsk (PI: T. Nakamura). April — May 2022

- Sampling of aerosol and reactive oxygen spices in seawater during R/V Toyoshio Maru cruise in
Seto Inland Sea, Japan (PI: Y. lwamoto and K. Takeda), 4-8 July 2022:

- KS-22-10 (R/V Shinsei Maru); Elucidation of microphysical effects of ocean-derived aerosols on
clouds in the western North Pacific by simultaneous observation with aircraft (Pl: Y. Kawai). July—
August 2022

Integrated Studies of High Sensitivity Systems

Cruise/Field campaigns

- Seisui-maru (Mie University) cruise at Ise Bay and coastal area of western North Pacific, April 26—
28, 2022. (PI: F. Nakagawa)

- Seisui-maru (Mie University) cruise at Ise Bay and coastal area of western North Pacific,
November 16-18, 2022. (PI: U. Tsunogai)

- MR22-03, Distribution and impact of lithogenic materials from east Asia on the western Pacific
ecosystem in spring, Apr-May 2022 (PI: K. Sugie)

- MR22-06C, ArCS 11 : Arctic Challenge for Sustainability I, Aug-Oct 2022

Meetings/international workshop/ contributions to int. assessments

- SOLAS-related IGAC activity: Oceans WG of TOAR-II (Tropospheric Ozone Assessment Report
Phase 1) led by Roberto Sommariva and Alfonso SaizRoberto Sommariva with Yugo Kanaya as
SC Liaison, and Takashi Sekiya, Hisahiro Takashima, and Yuzo Miyazaki as WG members from
Japan.

-Session A-CG46 “Biogeochemical linkages between the surface ocean and atmosphere” in JpGU
Meeting 2022, Conveners: S. Kameyama, Y. Iwamoto, M. N. Aita, N. Kosugi, 26 May 2022:

-Institute of Low Temperature Science (ILTS, Hokkaido University) Workshop on Air-sea
Biogeochemical Cycles in the Cryosphere, 27-28 Feb 2023, Organizers: Y. lwamoto and Y.
Miyazaki

3. List SOLAS-related publications in 2022 (only PUBLISHED articles) and if any, web links
to models, datasets, products, etc.
(In alphabetical order)

Baldo, C., A. Ito, M. D. Krom, W. Li, T. Jones, N. Drake, K. Ignatyev, N. Davidson and Z. Shi
(2022), Iron from coal combustion particles dissolves much faster than mineral dust under
simulated atmospheric acid conditions, Atmos. Chem. Phys., 22, 6045-6066.

Ding, W., U. Tsunogai, F. Nakagawa, T. Sambuichi, H. Sase, M. Morohashi, and H. Yotsuyanagi
(2022) Tracing the source of nitrate in a forested stream showing elevated concentrations during
storm events. Biogeosciences, 19, 3247-3261, doi:10.5194/bg-19-3247-2022.




Horikawa, T., Nomura, D., Kanna, N., Fukamachi, Y., Sugiyama, S. (2022). Effects of the glacial
meltwater supply on carbonate chemistry in Bowdoin Fjord, northwestern Greenland. Frontiers in
Marine Science. 9:873860. doi: 10.3389/fmars.2022.873860.

Ito, A., Y, Miyazaki, F. Taketani, Y. Iwamoto, Y. Kanaya, and J. Nishioka (2022), Marine aerosol
feedback on biogeochemical cycles and climate in the Anthropocene, Archives of Atmospheric
Chemistry Research (in Japanese), 47, 047A06.

Kawana, K., Miyazaki, Y., Omori, Y., Tanimoto, H., Kagami, S., Suzuki, K., Yamashita, Y.,
Nishioka, J., Deng, Y, Yai, H., and Mochida. M. (2022), Number-size distribution and CCN activity
of atmospheric aerosols in the western North Pacific during the spring pre-bloom period: Influences
of terrestrial and marine sources, J. Geophys. Res.-Atmos., 127, €2022JD036690.
https://doi.org/10.1029/2022JD036690.

Murata, A., J. Inoue, S. Nishino, S. Yasunaka (2022), Early wintertime CO2 uptake in the western
Arctic Ocean, J. Geophys. Res.-Ocean, 127, €2021JC018037.

Sahashi, R., Nomura, D., Toyota, T., Tozawa, M., lto, M., Wongpan, P., Ono, K., Simizu, D., Naoki,
K., Nosaka, Y., Tamura, T., Aoki, S., Ushio, S. (2022). Effects of snow and remineralization
processes on nutrient distributions in multi-year Antarctic landfast sea ice. J. Geophys. Res.-
Ocean, 127, €2021JC018371. https://doi.org/10.1029/2021JC018371.

Sakata, K., Kurisu, M., Takeichi, Y., Sakaguchi, A., Tanimoto, H., Tamenori, Y., Matsuki, A., and
Takahashi, Y. (2022), Iron (Fe) speciation in size-fractionated aerosol particles in the Pacific
Ocean: The role of organic complexation of Fe with humic-like substances in controlling Fe
solubility, Atmos. Chem. Phys., 22, 9461-9482, https://doi.org/10.5194/acp-22-9461-2022.

Takashima, H., Y. Kanaya, S. Kato, M. M. Friedrich, M. Van Roozendael, F. Taketani, T.
Miyakawa, Y. Komazaki, C. A. Cuevas, A. Saiz-Lopez, T. Sekiya (2022), Full latitudinal marine
atmospheric measurements of iodine monoxide, Atmos. Chem. Phys., 22, 6, 4005-4018,
https://acp.copernicus.org/articles/22/4005/2022.

Taketani, F., T. Miyakawa, M. Takigawa, M. Yamaguchi, Y. K., P. Mordovskoi, H. Takashima, C.
Zhu, S. Nishino, Y. Tohjima, Y. Kanaya (2022), Characteristics of atmospheric black carbon and
other aerosol particles over the Arctic Ocean in early autumn 2016: Influence from biomass burning
as assessed with observed microphysical properties and model simulations, Science of The Total
Environment, 848 157671-157671, https://doi.org/10.1016/j.scitotenv.2022.157671.

Tamura, T. P., Nomura, D., Hirano, D., Tamura, T., Kiuchi, M., Hashida, G., Makabe, R., Ono, K.,
Ushio, S., Yamazaki, K., Nakayama, Y., Takahashi, K. D., Sasaki, H., Murase, H., Aoki, S. (2022).
Impacts of basal melting of the Totten Ice Shelf and biological productivity on marine
biogeochemical components in Sabrina Coast, East Antarctica. Global Biogeochemical Cycles.
https://doi.org/10.1029/2022GB007510.

Tsunogai, U., R. Shingubara, Y. Morishita, M. Ito, F. Nakagawa, S. Yoshikawa, M. Utsugi, and A.
Yokoo (2022), Sampling volcanic plume using a drone-borne SelPS for remotely determined stable
isotopic compositions of fumarolic carbon dioxide, Frontiers in Earth Science, 10,
doi:10.3389/feart.2022.833733.

Yamamoto, A., T. Hajima, D. Yamazaki, M. N. Aita, A. Ito and M. Kawamiya (2022), Competing and
accelerating effects of anthropogenic nutrient inputs on climate-driven changes in ocean carbon
and oxygen cycles, Science Advances, 8, eabl9207.

Yasunaka, S., T. Ono, K. Sasaoka, and K. Sato (2022), Global distribution and variability of
subsurface chlorophyll a concentrations, Ocean Science, 18, 255-268.




4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20227 If yes, who? How did you engage?

United Nations Decade of Ocean Science for Sustainable Development, Ocean Decade
Laboratories #7 A Productive Ocean, Satellite Activity “Prosperous Ecosystems in the Western
North Pacific”, June 1, 2022, Organizer: M. Noguchi Aita, Y. Kanaya (JAMSTEC)
https://lwww.jamstec.go.jp/rigc/e/topics/20220217/

PART 2 - Planned activities for 2023 and 2024

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

(No specific order)

- NIES VOS Program (Atmosphere/Ocean Greenhouse Gas Observation: Japan-North America,
Japan-Oceania)

- Seisui-maru (Mie University) cruise at Ise Bay and coastal area of western North Pacific (PI: U.
Tsunogai) (from April 26 to 28, 2023).

- RV Hakuho-maru KH-23-3 cruise at western North Pacific (PI: K. Hamasaki), July 2023.

- RV Shinsei-maru cruise; Seasonal changes of the physical oceanography, marine ecosystem,
and biogeochemical processes in the Sea of Okhotsk (PI: J. Nishioka), Sep. 2023.

- RV Mirai cruise, “Atmospheric, oceanic, and ecosystem changes in the western North Pacific”
June-August 2023 (PI: K. Nagashima, A. Nagano).

- R/V Mirai cruise in the western North Pacific in autumn 2024 (PI: K. Kimoto)

- Air-sea ice COz2 flux measurement in Cambridge Bay, Canada, Spring 2023 (D. Nomura)

- SOLAS-related IGAC activity: Oceans WG of TOAR-II (Tropospheric Ozone Assessment Report
Phase Il) planned to continue to 2024

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

-A session of “Biogeochemical linkages between the surface ocean and atmosphere” in JpGU
Meeting in May 2023 (Conveners: S. Kameyama, Y. lwamoto, M. N. Aita, N. Kosugi)

3. Funded national and international projects/activities underway.
(No specific order)

- Global Environmental Research Coordination System from Ministry of the Environment of Japan
is planned to support a part of NIES VOS program to investigate the role of biological activity to
ocean carbon cycle since 2022 for 5 years.

- Grant-in-Aid for Scientific Research (A), granted by the Japan Society for the Promotion of
Science (JSPS), PI: Yugo Kanaya, FY2021-2024, Tropospheric ozone hole and iodine chemistry
over the ocean: Focus analysis in the western Pacific low-latitude region and global assessment.

- Grant-in-Aid for Scientific Research (A), granted by the Japan Society for the Promotion of
Science (JSPS), PI: Urumu Tsunogai, FY2022-2025, High-sensitivity tracer assay for oxygen
consumption rate in seawater and freshwater.




- Grant-in-Aid for Scientific Research (A), granted by the Japan Society for the Promotion of
Science (JSPS), PI: Koji Hamasaki, FY2022-2026, Microbiology of the atmosphere-ocean
boundary: its linkage with enrichment in ocean bubbles and cloud nuclei.

- Grant-in-Aid for Scientific Research (B), granted by the Japan Society for the Promotion of
Science (JSPS), PI: Yuzo Miyazaki, FY2023-2025, Elucidation of microbial factors that control the
amount and physicochemical properties of atmospheric organic nitrogen aerosols in the subarctic
ocean.

- Grant-in-Aid for Scientific Research (C), granted by the Japan Society for the Promotion of
Science (JSPS), PI: Fumikazu Taketani, FY2021-2023, Assessment of Influence of the wet
deposition to oligotrophic sea area on surface primary productivity by in-situ observations.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

-Tohoku Forum for Creativity: Integrated Understanding of Marine Environment and Marine
Ecosystems, Oct-Dec 2023 (PI: T. Suga)

-Air-sea ice CO2 flux measurement in Cambridge Bay, Canada, as a project of SCOR working
group.

5. Engagements with other international projects, organisations, programmes, etc.

-CLIVAR Pacific Panel, member (S. Yasunaka)

Comments




