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My name is Maria Fattorini. 

I am a Ph.D. student of the CNR, 

working at LaMMA, that is a regional consortium for research and environmental monitoring of the Tuscany region administration.

I’m going to present you a work of Lamma and Ifremer, done in collaboration from an inter-regional project, named MOMAR, for the monitoring of the sea area between Tuscany and Corsica. 



Tuscany-Corsica marine area
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This study focuses on “the middle" between different oceanographic basins: North Tyrrhenian sea and Ligurian sea.

The circulation is characterized by a system of straits and channels through which the two basins exchange water masses. 

The North Tyrrhenian is dominated by a large cyclonic circulation with a strong seasonal variability. In the winter the gyre is splitted into two main branches (brenciz): one towards North, through the Corsica Channel, the other one turns Southward along the Sardinia coast. 

In the spring, summer and autumn the flow through the Corsica Channel become weaker and can even change direction.



ROMS

MyOceanMFS MENOR

Zoom from lower resolution models 
(1/16° MFS, 1200 m MENOR) 

High resolution 
model (400 m)
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In this area, some processes have already been studied by mesoscale numerical models, like Menor and the Mediterrean Forecast System.

The question is: what happens on a smaller scale when large scale circulation meets the local variability due to the bottom, the atmospheric forcing and the coastline?

Large scale models can not predict local change, and also the feedback of the local variabilities on the main circulation.

On the other hand these local variabilities and coastal processes can be studied by high resolution coastal models.

In the pictures the invernal northward current in the Corsica channel is well represented in all of these models. Clearly, we can see more details in the higher resolution model, especially interactions between tuscan shelf and channel (from 100m and 600m).





INTEREST OF MESOSCALE CIRCULATION THIS AREA

Capability to predict and monitor the transport and the spread of : 

- CHEMICAL TOXIC SUBSTANCES

- PLASTIC LITTERS

- ACCIDENTAL POLLUTION

- …
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What is the main interest of  our work on mesoscale circulation in this area? 

Our local administrations asked us to re-build and predict the local circulation to prevent and monitor the possible contaminations in all the area. 



For examples, litter can be transported from Tuscany to Corsica and from Corsica to Tuscany, like shown in this illustration, ... 



SAME RESOLUTIONS:     400 m, 30 vertical levels
SAME FATHER MODEL:   MENOR 1200 m

DIFFERENT ATMOSPHERIC FORCING: MM5– LaMMA WRF
DIFFERENT SOURCE CODES:     MARS3D - ROMS 
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To reach our goal, we implemented two operational high resolution models: one around Corsica by Ifremer, and the other on the Tuscany Archipelago. The 2 models have the same resolution and they get the Boundary Conditions from the same large scale model (MENOR), but have different atmospheric forcing and source codes (mars3d and roms).

Since the two models overlap on the Corsica Channel (cianol), we can perform an intercalibration  and analyse the results focusing on a multimodel (madol) approach. 



• Chlorophyll (Niskin) • Temp. and Salinity (CTD/floats)• Sediments • Waves (Buoy)

• Currents (ADCP + drifters + ARVOR C float)

Two cruises: May and October 2011
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To validate our models, in situ measurements were fundamental. 

For that we organized two oceanographic cruises, first one in May and second one in October 2011. We did many standard hydrologic measures, like CTD profiles and also biogeochemical samples.

We also did current measurements using ADCPs mounted on boats or AUV;

Finally during the second cruise, we launched 17 Lagrangian drifters and one ARVOR C float.

This part of experiments has been conducted by Pierre Marie Poulain from the OGS Trieste, Italia with Scripps.



CTD vs HIGH RESOLUTION MODELS

1. CORSICA CHANNEL: 
Temperature and salinity 

gradients are well 
reproduced in stratified 
Corse channel, and 
match very well the 
measures.

2. NORTH WEST CAPRAIA:
The salinity shows an 

important bias in both 
models and the surface 
temperature is 
overestimated.

Tuscany ROMS Corse – MARS3D 
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Let’s see some comparisons of the data taken during these cruises :

This slide shows a comparison between CTD data and profiles from both high resolution models.

As an example I’ve reported two sample points:

One in the Corsica Chanel: there both salinity and temperature profiles are well re-produced in our models.

The second, it is near Capraia island, the models salinity is not very well re-produced as you can see.



T° ROMS - T° SATELLITE 

T° MENOR - T° SATELLITE 

T° MyOcean - T° SATELLITE 

SST SATELLITE vs LOW and

HIGH RESOLUTION MODELS
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Another way to validate mesoscale structures is to compare Satellite data with surface model results.

Comparing satellite data with models results, we can see in the first figure that ROMS is warmer on the tuscany  shelf and colder in corsica channel. 

We did the same with lower resolution models, Menor (1.2km) and My Ocean (3km); In the MENOR model the situation in different from ROMS, so

ROMS is warmer than the other models, maybe due to the atmospheric forcing or maybe due to fluxes calculation. 



(That has to be verified doing average temperature and salinity synthesis on about three mouths.)



ROMS_TUSCANY:  12 October 2011

ADCP vs HI. RES. MODELS

MARS3D_CORSE:  15 May 2011
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In this slide we can see some examples of currents measured by ADCP transects and velocity fields given by the models in the same area. The matching in the Piombino and Corsica channels is pretty good, but the calculated eddy near Corsica is slightly south shifted.

In the slide is also reported an ADCP transect carried out during the May cruise, that clearly shows a main current toward North (in red) and two minor conter-currents toward South (green).



ALTIMETRY vs HIGH RESOLUTION MODELS

example at North of the shelf
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The simulated currents were also compared with geostrophic currents derived from altimetry data. Here we show an example of a mesoscale structure quite well reproduced by the high resolution models.



Trajectories and temperature

17 DRIFTERS in october 2011

Mean flow and mean kinetic energy
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During the second cruise, the goal was to measure the surface currents on a regular grid of 9 miles resolution by deploy all the drifters almost at the same time.

In the first picture we can see the trajectories of 17 drifters, and the colour represents the sea surface temperature.

In the right figure, the vectors represent the mean velocity and the colour is the mean kinetic energy.

This shows us, for example, that in that period the main flow between Giglio and Argentario was toward South, while at West, the main flow was toward SW. We also see that the mean kinetic energy was stronger in Bonifacio strait and Tyrrhenian sea. 



FLOAT ARVOR C: 

1profile/3hours   - more than 200 profiles in 15 days
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In this slide we can see the trajectory of ARVOR C, that worked for 15 days doing a prolife every 3 three hours. The temperature and salinity section obtained by the ARVOR C float are reported below. 



WORK IN PROGRESS

1. Two high resolution operational models have been implemented on 
the sea area between Tuscany and Corsica. 

2. Preliminary comparison between data and models results has been 
done.

3. Further work on calibration and validation of the models is in 
progress
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