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CADEAU is a downstream coastal service devoted to
operationally deliver products to quantify nutrient dynamics,
eutrophication and bathing water quality in coastal areas in
support of the application of the EU Directives relative to
coastal and marine environment (WFD, UWWTD, BWD, MSFD)
derived.
The forcing conditions are provided by the Copernicus Marine
Service (CMEMS) and COSMO-LAMI model  (ARPAE-SIMC, the
HydroMeteorologicalService of the Emilia-Romagna Regional
Agency for Environmental Protection), the model also
assimilates in situ water quality data from the SoE EIONET
network.

Cadeau project

the level of impacts associated to
urban waste water treatment plants
(UWWTPs), with discharge points in
or near the sea and rivers;
on the space-time distribution of
major parameters related to water
quality for Noth Adriatic Sea (focus
point Chioggia town)

Give information on



CHIOGGIA

NORTH ADRIATIC SEA ADIGE RIVER MOUTH
North Adriatic coast is one fo the most sensitive area due to eutrophication and marine
resources exploitation (acquaculture; overfishing, …) affecting the sea water quality

Focus area

‘’Portale Acque’’ website deals with all the italian bathing water with real time data of
the monitoring campaign



WAVE-CURRENT INTERACTION MODEL (ISPRA)

• Shallow water equations for coastal area study
• Finite difference scheme
• Wave-current fully coupling in the time domain
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The model

Coastal engineering scale
Spatial resolution: 1m 100 m
Time scale: 1 hour 1 day

F. Lalli et al., 2016. A numerical model for wave-current interaction at
the scale of marine engineering, J OPER OCEANOGR



From bathymetric data of the area, interpolation
techniques, grid model generation

Adige mouth



Litorale a nord della foce: terra e
isolinee batimetriche nel dominio
di calcolo

Valori batimetrici

Adige mouth

Artificial
Marine
structures



Testing Model

Time 1 only river flow

Time 2 only river flow

Time 1 river flow + wave action

Time 2 river flow + wave action

RIVER PLUME PROPAGATION: VELOCITY FIELD

Vel (m/s)

Vel (m/s)



Time 3 only river flow Time 3 river flow + wave action

RIVER PLUME PROPAGATION: VELOCITY FIELD

Time 4 only river flow Time 4 river flow + wave action

Testing Model



PASSIVE TRANSPORT

WAVE ACTIONNO WAVE ACTION

Testing Model



BACTERIAL LOAD: DECAY EQUATION
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T90 Values for Coliform bacteria (Wallis et al., 1977)

Bacterial decay



DISPERSION AND DECAY OF BACTERIAL LOAD
WAVE ACTIONNO WAVE ACTIONDISPERSION

DECAY

Testing Model



Summer scenario

REAL CASE AUGUST 2017
PRINCIPAL FORCINGS: ADIGE RUNOFF - WIND

Onde  estate da kassandra

LITTORAL CURRENT

WAVE ACTION

CURRENT ROSE  may-sept 2017

MITgcm-BFM model



Summer scenario
WIND DATA from METEOMAREOGRAPHIC STATIONS (ISPRA)
LITTORAL CURRENT from coupled MITgcm-BFM MODEL Adriatic sea scale (OGS)
WAVE HEIGHT from KASSANDRA STORM SURGE MODEL SYSTEM (ISMAR)

WAVE ROSE  may-sept 2017

Kassandra forecast model system



SIMULATION RESULTS ADIGE DISCHARGE   220 m3/s
LITTORAL CURRENT  10 cm/s
WAVE H 40 cm, Dir 80°N

Summer scenario

DISPERSION DISPERSION AND DECAY



Summer scenario

SIMULATION RESULTS ADIGE DISCHARGE   220 m3/s     LITTORAL CURRENT  10 cm/s
WAVE H 40 cm, Dir 120°N

TIME ->    ->    ->     ->    ->     -> ->



Conclusion

The high resolution wave-current model was used in the 2D shallow water
version, the spatial domain was discretized by a staggered grid.

The simulations were carried out by using different boundary conditions,
concerning river flow discharge, littoral currents, waves.

The current input was given by the coupled MITgcm-BFM model developed for
the CADEAU project goals.

The model allows to reproduce the bacterial dispersion and decay downstream
the discharge points.

Several scenarios can be simulated in order to evaluate the coastal
hydrodynamic circulation due to the Adige river-Adriatic sea interaction; the model
is an useful tool to estimate the impact of bacterial pollution on the coastal area
and on the bathing waters.
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