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Introduction

A Mediterranean cyclone is classified as a medicane present tropical-like characteristics, such as a cloud-free calm "eye,"
spiraling cloud bands, and strong winds near the vortex center. These features may be associated with the absence of fronts,

weak vertical wind shear, and a warm core (WC) with an axisymmetric structure. (Miglietta et al., 2019; Flaounas et al., 2022;
Panegrossi et al., 2023)
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Important factor affecting cyclone intensity?

Air-sea interactions and Small-Scale ocean features (Eddies, Marine heat
waves, and Ocean Heat Content)

b Anticyclone \ Cyclone

Gulf Stream
Dynamics
| [t

|:|Wann

$ Near-surface wind S~——3 Eddy swirl velocity

<« Cddy agati
Q Turbulence Eddy propagation
A Rain
Marine atmospheric boundary
layer clouds ; o
Air-sea heat and moisture flux -
é anomalies SOU rce . NASA

Frenger et al., 2013



Why this study Is important to MS?
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* Mediterranean cyclones are less intense, smaller in size, and have shorter duration, but they still have
devastating impacts due to the high population density in this region.

« Despite knowing it is an eddy-rich region, till now, it has not been explored in the Mediterranean Sea.
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« This is the first study in the Mediterranean region in the context of shedding light on cyclone’s impact on

biogeochemical properties in the function of the pre-existing ocean conditions, including the presence/absence of
eddies, gyres, and marine heatwaves.

« Additionally, for the first time globally, we are showing the alterations in biogeochemical parameters (i.e., Chl-a,
nutrients, oxygen concentration) along the water column using vertical profiles.



Data and Methods

[ Methods ]
Parameter Temporal and Source
Spatial Resolution
Medicane Track Data Hourly Flaounas et al. https://doi.org/10.5194/wcd- Eddy Detection Ocean
(2023) 4-639-2023-supplement g by Ivy Franger Eddy
algorithm
Sea Level Anomaly Daily 0.125° Copernicus https://data.marine.copernicus
Marine Services .eu/product/SEALEVEL EU N/

R_PHY L4 MY _ 008 068/do / \

wnload Mean sea-level pressure, wind
Temperature and Salinity daily and 4-5km Copernicus https://data.marine.copernicus speed, and Net heat flux along
profiles and Mixed Layer Depth  spatial resolution Marine Services .eu/product/ MEDSEA MULT the cyclone's track were
(MLD) IYEAR_PHY_006_004/down calculated using the Cressman

load interpolation Technique
Biogeochemical parameters daily and 4-5 km Copernicus https://data.marine.copernicus

spatial resolution Marine Services .eu/product/ MEDSEA MULT

IYEAR_BGC_006_008/down

load /~ Hovmoller diagram of temperature, "\
The atmospheric parameters 1-hr temporal and Era 5 Reanalysis ~ Hersbach et al., 2020 salinity, Chl-a, phytoplankton biomass,
(MSLP, wind speed), radiative ~ 0.25° x 0.25 spatial ~ products nutrients, and dissolved oxygen in the
fluxes (shortwave and longwave resolution upper layer (0-150 m depth) was plotted
radiations, and turbulent heat at cyclone track locations for the same
fluxes day (the day of the passage of the system)

\_ 2 days before and 2 days after the event. /
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Results
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14 cyclones from 2007 to 2021 in the presence and absence of an eddy
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How do cyclones intensify due to the presence of eddies, marine heat waves, and gyres?
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Cyclones along Warm Core Eddy in their path:
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Cyclones along Cold Core Eddy in their path:
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In the case of CCE, eddy-induced upwelling dominated rather than wind-driven upwelling. For cyclones like Quendresa and Blas,

the surface concentrations of Chl-a, phytoplankton, and oxygen increased, whereas the opposite happened in the case of Zissi and
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Role of Marine Heatwave in Intensification of Cyclone IANOS
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Intensification of cyclones due to the Marine Heat wave
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Comprehensive analysis of all the medicanes:

. CYCLONE AV_TS MaxCl Type Features@ Max-Cl Date of MSLP/GPH at  Season
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Conclusions
14 cyclones analyzed from 2007-2021
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