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Island trapped waves as a driver of primary production
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ROMS model, dr. sc. Hrvoje Mihanovié, IOR

(01. 02. 2021. — 24. 06. 2025.)

= type of coastal-trapped wave
® occurring during stratification

= thermocline vertical oscillations up to 30
meters

= supporting mechanisms that can increase
NPP

Main hypothesis:
ITWs are a key driver of NPP in the stratified
oligotrophic waters of the Lastovo
Archipelago.
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SPATIO-TEMPORAL TRENDS OF NPP AT
LASTOVO ISLAND

Revealed by ocean colour remote sensing operational products released by CNR-
ISMAR for the Copernicus Marine Environment Monitoring Services (CMEMS)
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Copernicus primary production operational product

Satellite chlorophyll a observations are linked to PP through the coupling of an atmospheric radiative transfer
model (Tanre et al., 1979) with a bio-optical representation of phytoplankton absorption and scattering (Morel,
1991) at global scale (Antoine and Morel, 1996)

P=12 Chl(z)x a*¢,x PAR(z,t, A)x @(chl, T)

= where 12 is the carbon molar weight to express the PP as mass;

= (Chl(z) is the chlorophyll concentration profile;
= ¢ is the chlorophyll-specific absorption coefficient, expressed as a function of chlorophyll concentration;
= PAR(z,t, A) is the photosynthetically available radiation at depth z, time t, and wavelength 4;

= ¢(chl, T) is the photosynthetic quantum yield, formulated as a function of chlorophyll and temperature, which
expresses the efficiency of converting captured energy into carbon.



Search and download of products from the Copernicus Marine Data Store
(https://data.marine.copernicus.eu/products database) using the Copernicus Marine Toolbox
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- Available data
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Pixels at two different distances from the coast of Lastovo Island

were extracted:
* closer to the shoreline (ITWs effect is the strongest)

* across a wider belt (ITWs effect is decreasing away from the
coast)
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Mediterranean Sea - High Resolution L4 Sea Surface Temperature Reprocessed (CMEMS). https.//doi.org/10.48670/moi-00173
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Mediterranean Sea, Bio-Geo-Chemical, L4, monthly means, daily gapfree and climatology Satellite Observations (1997-ongoing) (CMEMS).
https://doi.org/10.48670/moi-00300
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editerranean Sea, Bio-Geo-Chemical, L4, monthly means, daily gapfree and climatology Satellite Observations (1997-ongoing) (CMEMS). https://doi.org/10.48670/moi-00300
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Mediterranean Sea, Bio-Geo-Chemical, L4, monthly means, daily gapfree and climatology Satellite Observations (1997-ongoing) (CMEMS). https://doi.org/10.48670/moi-00300
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Peaking on 6th July, but our experiment was set two days later
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editerranean Sea, Bio-Geo-Chemical, L4, monthly means, daily gapfree and climatology Satellite Observations (1997-ongoing) (CMEMS). https://doi.org/10.48670/moi-00300



= Spatial heterogeneity: Lastovo shows uneven NPP distribution, with the highest values
in the southern region, potentially driven by the phase relationship between light and
ITWs (Matek, 2025, in prep.; Jacobsen, 2025).

= Satellite observations: NPP and chlorophyll a data show limited response to ITWs,
except for a notable NPP peak in July 2023 coinciding with an intense ITW episode

Future Steps
= Upscale spatial resolution of primary production to 1 km

® |ntegrate in situ PAR, chl a, and temperature profiles in the primary production model
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