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AIR-SEA INTERACTIONS
short-range scale

Sub/meso-scale processes

OCEAN
Rapid & long-term responses

Surface, intermediate & deep cooling, mixing
Meso-scale patterns, coastal-offshore transport

ATMOSPHERE
Strong winds, cyclogenesis

Large-scale circulation & orography interactions
Local meso-scale and short-range features
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3 scientific questions:

• WG4-SQ1:
How Mediterranean cyclogenesis, local topography and 
land-sea distribution interact to produce strong winds?

• WG4-SQ2:
How air-sea fluxes are modulated?

• WG4-SQ3:
How the Mediterranean Sea responses to the atmosphere?
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WG4-SQ1: How Mediterranean cyclogenesis, local 
topography and land-sea distribution interact to 
produce strong winds?

The main objectives are:
• to improve our understanding of the processes leading to 
the Mediterranean cyclogenesis, 
• to study local winds in the Mediterranean, modulated by 
local topography (e.g. acceleration between mountain gaps, 
channeling between land surfaces, etc),
• to assess the evolution of the Mediterranean cyclogenesis
process under future climate conditions along the 21st 
century, using climate scenarios for the Mediterranean 
region. 
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WG4-SQ1

The needs are:
• Development of a database of multi-scale space-time series 
of near-surface winds, temperature and humidity on land and 
ocean
• Creation of a high-resolution reanalysis of Mediterranean 
cyclones
• Assessment of the relation between strong surface winds 
and large/meso-scale predictors
• Derivation of scenarios of the evolution of the 
Mediterranean cyclogenesis (intensity, track) under future 
climate conditions
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WG4-SQ2:How air-sea fluxes are modulated?

The main objectives are:
• to improve the parameterization of air-sea fluxes, 
• to investigate the role of the ocean THC (thermal heat 
content) as an energy tank for the atmosphere, 

• to study the role of the air-sea fluxes on the intensity 
and track of cyclogenesis and associated winds. 
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WG4-SQ2

The needs are:
• Simultaneous high space-time resolution measurements of 
meteorological & oceanic parameters stored in a database
• Improvement of the understanding of time and space scales 
of processes at the air-sea interface
• Investigation & improvement of existing parameterizations
• Define the optimal configuration of OA modeling by 
investigation of the frequency as well as the spatial 
resolution needed to force/couple the models.
• Investigation of the role of aerosols (concentration, 
properties, biogeochemistry) on the heat flux estimates
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WG4-SQ3: How the Mediterranean Sea responses to the 
atmosphere?

The main objectives are:
• to improve our knowledge of the oceanic convection and 
the coastal dense water formation (their possible links) at 
inter-annual scale

• to understand the role of sub/meso-scale processes on 
the formation of DW, 

• to study the processes participating to the slow branch 
of the water cycle, especially the dispersion of DW at the 
basin scale,

• to assess the evolution of DWF and of the thermohaline
circulation under future climate conditions.
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WG4-SQ3

The needs are:
• Space-time series of oceanic 3D hydrological 
characteristics & air parameters at selected key points
• High resolution modeling of convection & DWF
• Investigation & improvement of existing parameterizations
(effect of earth rotation, non hydrostatic processes, 
intermittent forcing, sill overflow, etc)
•Characterization of the role of sub/meso-scale processes 
involved in re-stratification & DW spreading 
• Exploration of new potential sites of DWF through 
revisiting of in situ database and high resolution satellite 
products
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III. STRATEGY

Focus on
Key areas

1) Experimental setup
2)Modeling setup
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Calendar
LOP/EOP/SOP

• to document the inter-annual variability & long term evolution of 
oceanic and atmospheric compartments (LOP), WG1-WG4

• to measure winds & cyclogenesis at local and large scales (EOP, 
SOP)

• to set up a multi- Earth compartment allowing simultaneous
measurements in the marine atmospheric boundary layer,
in the oceanic mixed layer, and at the air-sea interface (SOP)
• to measure DWF at high space-time scales (EOP)

1)Experimental setup:

TTO & TTS tasks

FEB FEB
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Long term evolution = WG4-SQ3 needs (& WG1)
����LOP (10-year period)

 

  

 

increased deployment of CTD moorings (bi-)Annual transects (vessels/ gliders)

XBT (ship opportunity) Network of buoys for ss parameters

TTO4, TS1, TS6b-c
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strong winds, evaporation, water budget
= SQ1 & SQ2 needs

����EOP (4-year period) : in the Adriatic Sea – TTOf1

3 added radars compared to LOP 
radar network in Croatia
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Continuous transects of gliders or ship – TTO4

to assess convection variability & the volume of DWF
����EOP (4-year period) in the three target areas
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EOP in the Eastern Mediterranean Target Area
(High frequency glider tracks and ship transects)

TS8c, TS6a
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EOP in the Adriatic Target Area
(High frequency ship transects)

TS6a

transects

Dispersion
of NAdDW

Production of
NAdDW

CTD

3 ADCP
Water budget

Split

Ancona Dubrovnik

Bari

BIOS-II, already operated

Section Ancona-Split
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EOP in the North-Western Mediterranean 
Target Area (high frequency glider tracks)

MOOSE French network (TTO4b)
Reinforced, high frequency
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Air-sea interactions, DWF spreading = SQ2 & SQ3 needs
�SOP for the NWMed

�in autumn (before DWF) & spring (after DWF)
TS8a, TS5, TS6a

Adaptative
atmospheric 
network (Balloons, 
aerocliper)
•Continuous 
transects with one 
ship equiped with an 
atmospheric mast
•Aircrafts

deep moorings in the 
NW Medslope
moorings
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strong winds, air-sea flux modulation = SQ1 & SQ2 needs
����SOP in the NWMed target area

in winter (JAN-FEB, during the DWF)
TS8a, TS6a

•Deep 
CTD,XBT,O2 at 
almost the same 
place
•Surface drifters 
(SCVs)
• ARGO profileurs
• ship with mast
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• 2 CTD sections at a higher
frequency
• Mast in one ship (to be
found) 
• Aircraft in the South (to be 
found) : Bora & sirocco events

Air-Sea interactions
�SOP for the Adriatic Sea: winter & summer

TS8b, TS6a, TS5?

In the southern Adriatic, the 
Dinaric Alps are higher, 
broader, and steeper, and the 
upwind Bora layer is generally 
less well defined. 
(Horvath at all, 2009, Weather
and Forecasting) 

transects

Dispersion
of NAdDW

Production of
NAdDW

CTD

3 ADCP
Water budget

Split

Ancona Dubrovnik

Bari
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• to run high resolution basin scale models, in forced and coupled 
modes
• to study inter-annual variability of the last decades with oceanic and 
atmospheric reanalyses (done with assimilation)
• to make sensitive experiments (parameterisations, frequency of 
coupling, resolution impact, assimilation methods, assimilation of high 
space-time resolution data)
• to support the operational tools dedicated to EOP & SOP
• to assist SOP & EOP
• to evaluate forecasts
• to provide boundary conditions for coastal models
• to explore new potential sites of DWF (& TS2)
• to derive scenarios

2) Modeling setup: TTM1, TTM3, TTM4, TS7


