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First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
Partial/full support for bearing the article processing charges of SOLAS research since many ongoing

independent research studies have no provision for bearing the aforementioned cost in peer
reviewed SCI journals.

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

1. Scientific highlight
Title: Substantial contribution of iodine to Arctic ozone destruction.

To establish the role of iodine in controlling tropospheric ozone over the Arctic, researchers from
various countries conducted ship-based Multidisciplinary drifting Observatory for the Study of Arctic
Climate (MOSAIC) expedition onboard the German research icebreaker Polarstern. Observations
from March to October 2020 showed that iodine enhanced springtime tropospheric ozone depletion.
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Fig. 1. Time series (a, c, €) and geographical distributions (b, d, f) of the ozone (a, b), BrO (c, d) and IO (e, f) mixing ratios
as observed during the MOSAIC expedition. BrO was above the detection limit (DL) only during the spring, coinciding with
drastic ozone depletion. IO mixing ratios were larger during the spring, but 10 was also detected during the sunlit period
throughout the expedition, showing its widespread nature. The error bars for the BrO and |0 data include the sensitivity of
the sum of squares with respect to variations of the fitted parameters around the minimum and the noise on the
measurements, along with errors in the result due to the path length retrieval using the oxygen dimer.

Using a chemical model, it was revealed that chemical reactions between iodine and ozone are the
second highest contributor to the loss of surface ozone, after the loss initiated by ozone photolysis,
and ahead of bromine. This changed the decades-old paradigm on the drivers of Arctic
photochemical ozone loss. The findings also suggested that the atmospheric increase in iodine
loading due to enhanced anthropogenic ozone-induced ocean iodine emissions, as well as the
thinning and shrinking of Arctic sea-ice expected in the near future, will probably lead to increases
in iodine emissions. lodine chemistry could play an increasingly important role in the future and must
be considered for accurate quantification of the ozone budget in the Arctic.

Citation: Benavent, N., Mahajan, A.S., Li, Q., Cuevas, C.A., Schmale, J., Angot, H., Jokinen, T.,
Quéléver, L.L.J., Blechschmidt, A.-M., Zilker, B., Richter, A., Serna, J.A., Garcia-Nieto,
D., Fernandez, R.P., Skov, H., Dumitrascu, A., Simdes Pereira, P., Abrahamsson, K.,
Bucci, S., Duetsch, M. 2022. Substantial contribution of iodine to Arctic ozone destruction.
Nature Geoscience, 15(10): 770-773.

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).




e Dr. Roxy Mathew Koll, Scientist E, Indian Institute of Tropical Meteorology (IITM), Pune,
was appointed member of the WCRP Climate and Ocean: Variability, Predictability and
Change (CLIVAR) Core Project Scientific Steering Group (SSG) for the period 2023-2026.

e Dr. Ashwini Kumar, Senior Scientist, CSIR-National Institute of Oceanography (NIO)
received funds from SERB, DST Govt. of India under CRG scheme by, Goa for his project
entitled “Quantification of mineral dust sources and associated trace metal composition over
the Bay of Bengal’.

e The Prydz Bay Air-Sea-Ice Experiment (PRAISE) field campaign 2022-23 was successfully
completed, and the expedition members returned on 11" February 2023 from Bharati
station, Antarctica. As part of the campaign, the team collected air samples, water samples,
CTD, Vertical microstructure profiler, and sea ice cores for the understanding of Air-lce-sea
interaction in Eastern Coastal Antarctica.

e Scientists from National Centre for Polar and Ocean Research (NCPOR), Goa are part of
a European Union (EU) funded project ‘Climate Relevant Interactions and feedbacks- key
role of sea ice and snow in the polar and global climate system (CRiceS)’ which focuses
on improving model predictions of the role of polar processes in the climate system that
consists of the oceans, ice and snow cover, and the atmosphere.

e Collaboration between NCPOR has been developed with British Antarctic Survey (BAS),
UK, for DEFIANT (Drivers and Effects of Fluctuations in sea Ice in the ANTarctic) project.

e Four scientific sections were conducted at SCAR 2022 to discuss the recent progress in the
atmosphere as well as the ocean components of the Southern Ocean Research.

e International Indian Ocean Science Conference (II0OSC-2022) was held from 14% to 18"
March 2022 at CSIR-National Instiute of Oceanography, Goa. The conference provided a
forum for interagency discussions of Indian Ocean research and a liaison between the
scientific community and agencies

e CREODIAS conference was held on 16t November 2022 for utilization of Sentinel data.

e RISAT-1A satellite user meeting was held at New Delhi on 13t December 2022.
Brainstorming session at the meeting provided inputs on the widespread application of
Space Technology in various fields like Earth and Climate Studies, Agriculture, Water
Resources, Land Use/Land Cover, Geosciences, Disaster Management Support, Forestry
and Ecology.

e Manuscript submitted for publication in SOLAS special issue - Elementa: Science of the
Anthropocene:

Kumar, A., Tegtmeier, S., Fernandes S.O., Biswas, H., Girach, I., Roxy, M.K., Kurian, S.,
Marandino, C.A., Sarma, V.V.S.S., Shenoy, D.M. Surface ocean-lower atmospheric
processes in the Indian Ocean: Current understanding, knowledge gaps and future
directions.
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4. Did you engage any stakeholders/societal partners/external research users in order to
co-produce knowledge in 2022? If yes, who? How did you engage?

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.).
Expeditions in the Arabian Sea, Bay of Bengal and Indian Ocean have been planned for
undertaking research on various aspects viz., biogeochemistry of trace elements and isotopes,
ocean acidification along east coast of India and assessing carbon budget in the Southern
Ocean. Research cruise details of MOES research vessels can be availed at:
https://ncpor.res.in/pages/view/248-research-vessel-moment.

e The 43 Indian Scientific Expedition to Antarctica has been proposed to be held in
December 2023 for field data collection in the Southern Ocean.

¢ PRAISE Field Survey for 2023-24 will be carried out.

o A project has been proposed between NCPOR and Goa University to study the impact of
rapid warming on heterotrophic bacterial metabolic rates and the trophic link to zooplankton
and their contributory role in the carbon cycle in Arctic Kongsfjorden-Svalbard.

o Development of ground and satellite based remote sensing capabilities for retrieval and
validation of sea ice variables, specifically sea ice motion and sea ice thickness have
been proposed by scientists at NCPOR in collaboration with University of Manitoba and
the BAS, UK.

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

e Scientific session entitled “Plankton diversity, food web dynamics and biogeochemical cycle
in the Southern Ocean” has been proposed to be conducted at the first Southern Ocean
Observing System (SOOS) Symposium will that will be held from 14-18
August 2023 in Hobart, Tasmania.



https://ncpor.res.in/pages/view/248-research-vessel-moment

3. Funded national and international projects/activities underway.

A number of studies funded by various Government agencies viz., Ministry of Earth Sciences
(MoES), Council of Scientific and Industrial Research (CSIR), Ministry of Human Resource and
Development, Department of Science and Technology, Indian Space Research Organisation (ISRO)
are underway.

e Scientific projects under Polar Science and Cryosphere Research (PACER) programme:
Hydrodynamics of the Indian Sector of Coastal Antarctica is funded by MoES (MoES/EFC-
NCAOR/PACER/05/2018 PC-1).

e Climate Relevant Interactions and feedbacks- key role of sea ice and snow in the polar and
global climate system (CRiceS) is funded by MoES.

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

e MOoES and the European Union (EU) Joint Calls for Research Projects: HORIZON-CL6-
2023-CLIMATE-01-8: Closing the research gaps on Essential Ocean Variables (EOVs) in
support of global assessments. Deadline: 12" April 2023.

e Part of the International Kongsfjorden Year (IKY) project proposal has been submitted for
funding from Norwegian Research Council.

e Project proposals have been submitted to MoES in collaboration with CSIR-CSMCRI and
Presidency University, Kolkata under the Deep Ocean Mission (DOM). The proposals are
focussed to explore the marine biotechnological/microbiological and benthic fauna-related
studies vis-a-vis anthropogenic influences and climate change.

5. Engagements with other international projects, organisations, programmes, etc.
e An international collaboration with NCPOR and British Antarctic Survey was developed
under Drivers and Effects of Fluctuations in sea Ice in the ANTarctic (DEFIANT) project
(December 2021 — November 2025).

e Researchers at NCPOR are part of a European Union (EU) funded project ‘Climate
Relevant Interactions and feedbacks- key role of sea ice and snow in the polar and global
climate system (CRiceS)'.

e Dr. Anil Kumar, Scientist-G & Group Director (Ocean Sciences) at NCPOR is an associate
Member, SCOR Working Group 160 for analyzing ocean turbulence observations to
quantify mixing (ATOMIX).

e  Dr. Ashwini Kumar, Senior Scientist, CSIR-NIO, Goa was appointed as a member of the New
SCOR Working Group 167, Reducing Uncertainty in Soluble Aerosol Trace Element
Deposition (RUSTED).
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