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Report for the year 2024 and future activities 

 

SOLAS ‘Türkiye’ 

compiled by: ‘Nazlı Olğun Kıyak’ 
 

This report has two parts: 

- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025 

- Part 2: reporting on planned activities for 2025 and 2026.  

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 Core Themes or Cross-Cutting Themes.   

Core Theme 1: Greenhouse gases and the oceans; 

Core Theme 2: Air-sea interfaces and fluxes of mass and energy; 

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;  

Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;  

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;  

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems, 

Indian Ocean, polar oceans and sea ice);  

Cross-Cutting Theme: Climate intervention; 

Cross-Cutting Theme: Science and society.  

 

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or 

region 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. ? 
 

The Marine Biogeochemistry Laboratory was established in 2024 within the Climate and Marine 

Science Division of the Eurasia Institute of Earth Sciences, with a focus on SOLAS Themes 3, 4, 

and 5. We gratefully acknowledge the SOLAS International Project Office for their support and for 

providing a letter of endorsement for the laboratory's activities. 

The laboratory's mission is to conduct research on biogeochemical measurements and 

observations of carbon, nitrogen, sulphur and phosphorus cycles in marine, atmospheric and 

terrestrial ecosystems, which are the components of the Earth and climate system. 

The analytical methods to be carried out in this laboratory environment are as follows: 

- Measurements of oceanographic and biogeochemical parameters: Water temperature, pH, 

salinity, alkalinity, chlorophyll-a, analysis and counting of phytoplankton species, carbon 
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dioxide pressure (pCO2), dissolved oxygen, total organic carbon (TOC), total inorganic 

carbon (TIC), dissolved organic and inorganic carbon, nutrient salts, elemental analyses. 

- Atmospheric dust, material density in rain and snow water samples, organic carbon (OC), 

elemental carbon (EC). Pretreatments for isotope and elemental analyses in atmospheric 

samples. 

- Surface ocean - lower atmosphere (SOLAS Surface Ocean Lower Atmosphere) processes 

involved in atmospheric deposition and marine biogeochemistry, marine control on 

atmospheric chemistry. 

- Satellite Data processing e.g. sea surface temperature, chlorophyll-a, dissolved solids, 

dissolved organics (CDOM) and aerosol optical depth (AOD) data in marine, atmospheric 

and terrestrial environments using satellite data and sample collection and analysis. 

- Pre-processing of water, sediment and rock samples for geochemistry and isotope analysis 

to determine current and past climatic and environmental conditions. 

- Sampling, microscopic examinations and DNA extraction procedures for biological 

research. 

 

 

PART 1 - Activities from January 2024 to Feb/Mar 2025 

1. Scientific highlight 
 
 In the study by Akpınar (2025), sea surface temperature (SST) fronts in the Levantine Basin 
(eastern Mediterranean) were analyzed to characterize their seasonal climatology and their temporal 
and spatial variability (Figure 1). The results revealed persistent high frontal activity in the northern 
Levantine waters, particularly in association with prominent circulation features such as the Rhodes 
Gyre, the Ierapetra eddies, and regions influenced by river outflows (ROFI). 

 
Figure 1: First EOF modes for (a) wind stress curl and (b) heat fl ux;( c) annual means of their time 
series. (d) Temporal evolution of the principal components (WSC-1 and HF-1). Explained variances 
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for the fi rst EOF modes of WSC and HF are 70% and 98.7%, respectively (Akpınar 2025). 
This spatial pattern was corroborated by frontal probability maps, highlighting areas with a high 
likelihood of frontal occurrence. Empirical Orthogonal Function (EOF) analysis demonstrated the 
seasonal variability of SST gradients, wind stress curl (WSC), and heat flux (HF). Notably, the 
seasonal changes in SST gradients showed significant correlations with atmospheric forcing: the first 
principal component (PC1) of SST gradients correlated with PC1-WSC (r = 0.72, with a 4-month lag), 
and the second principal component (PC2) of SST gradients correlated with PC1-HF (r = 0.84). 
The strongest SST gradients typically followed warm winters and were intensified by strong summer 
winds, while cold winters reduced SST gradients. Frontal activity peaked in 2006 and was weakest in 
2017. A basin-wide decline in SST gradients was observed after 2015, consistent with a weakening 
of cyclonic circulation. The second mode of the interannual EOF analysis suggested a minor 
increase in SST gradients in the northern Levantine, although it accounted for a small portion of the 
total variance. 
 
Frontal intensification is indicative of a strengthening boundary current, exemplified by the Asia Minor 
Current (AMC). Case studies from the summers of 2018 and 2020 illustrate contrasting kinetic 
energy and frontal gradient conditions. In 2018, low kinetic energy was associated with reduced 
frontal gradients and enhanced cross-shelf transport, while in 2020, high kinetic energy coincided 
with increased frontal gradients, limiting cross-shelf exchange. Ongoing work focuses on frontal 
instabilities of the AMC and their implications for cross-shelf transport. 
 
Akpınar, A. Seasonal and Interannual Variability in Sea Surface Temperature Fronts in the Levantine 
Basin, Mediterranean Sea. J. Mar. Sci. Eng. 2024, 12, 1249. https://doi.org/10.3390/jmse12081249. 

2. Activities/main accomplishments in 2024 (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). 

PhD study: 

Başak Demir, Nazlı Olğun Kıyak (supervisor), Yusuf Zaman (co-supervisor).  

Analysis of interaction between aerosols and chlorophyll-a concentrations in the Marmara Sea using 

remote sensing techniques. PhD Thesis, Istanbul Technical University, Earth System Science PhD 

Program. 

3. Publications in 2024 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  
 

1. Akpınar, A. (2024). Seasonal and Interannual Variability in Sea Surface Temperature Fronts 
in the Levantine Basin, Mediterranean Sea. J. Mar. Sci. Eng., 12, 1249. DOI 

2. Aslanoğlu, S. Y., Proestakis, E., Gkikas, A., Güllü, G., & Amiridis, V. (2024). Dust 
climatology of Turkey via 9-year CALIPSO-derived product. Atmosphere, 13(5), 733. DOI 

3. Çörtoğlu, F. S., Varank, F., & Bölükbaşı Atay, V. (2024). The conceptual analysis of 
ecosystem-based approach for the European Union Marine Strategy Framework Directive. 
DEHUKAM Journal of the Sea and Maritime Law, 6(1). 

4. Mutlu, S.; Önol, B.; Ilıcak, M.; Altıok, H. (2024). Sensitivity Simulations of Wind-driven 
Water Circulation in Izmit Bay. J. Mar. Sci. Eng., 12, 824. DOI 

5. Özturanlı Şanda, B., & Örme, Ö. (2024). Legal status of the Regional Activity Centres 
(RACs) under the institutional structure of Mediterranean Action Plan (MAP). DEHUKAM 
Journal of the Sea and Maritime Law, 6(1). 

6. Zeydan, Ö., & Yıldırım, Y. (2024). The impact of dust transport on PM₁₀ concentrations on 
the western coasts of Türkiye during April 2022. Air Quality, Atmosphere & Health, 17, 799–
813. DOI 

4. Did you engage any stakeholders/societal partners/external research users in order to co-

produce knowledge in 2024? If yes, who? How did you engage? 

 

PART 2 - Planned activities for 2025 and 2026 

https://doi.org/10.3390/jmse12081249
https://doi.org/10.3390/jmse12081249
https://doi.org/10.3390/atmos13050733
https://doi.org/10.1007/s11869-023-01481-3
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1. Planned major national and international field studies and collaborative laboratory and 
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).  

Research cruises are conducting by several institutions such as Marine Sciences Institute in Middle 

East Technical University in Mersin, Dokuz Eylül University in İzmir, İstanbul University.  

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

Türkiye National Marine Science Conference will be held on 2026. 

3. Funded national and international projects/activities underway.  

A project funding is going to be applied in April May 2025 to the Scientific and Technological 

Research Council of Turkey (TÜBİTAK): 

Başak Demir, Nazlı Olğun Kıyak (supervisor), Yusuf Zaman (co-supervisor). Analysis of interaction 

between aerosols and chlorophyll-a concentrations in the Marmara Sea using remote sensing 

techniques.  

 

A project application to Istanbul Technical University Scientific Research Projects is planned for 

2025: 

Nazlı Olğun Kıyak. Snow chemistry of February 2025 snow event in Istanbul and effects of snow 

precipitation on Marmara Sea. 

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

In 2025, SOLAS related research activities is planned to increase especially in terms of 

atmospheric deposition and sweater interaction. Satellite data ground measurements for chl-a, 

SST, TDS and atmospheric aerosol optical depth properties (AOD).  

5. Engagements with other international projects, organisations, programmes, etc. 
 A European Union project is planned for the year 2026 on sea-atmosphere interactions in the 
Marmara Sea and collaborations with SOLAS activity focussed institutions such as GEOMAR.  

 

Comments 
 

 


