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Introduction: the Modeling System
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Introduction: the Modeling System

e MedFS model (CMEMS)

* Mediterranean Sea - Adriatic Sea

* Low spatial resolution (4 km x 4 km)

* No data near the coast and in the
Marano-Grado lagoon

* Fully operative

Integrated
modeling
system
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Introduction: the Modeling System

e MedFS model (CMEMS)

* Mediterranean Sea - Adriatic Sea

* Low spatial resolution (4 km x 4 km)

* No data near the coast and in the
Marano-Grado lagoon

* Fully operative

Integrated

modeling
system Pilot scale

 SHYFEM model (CNR-ISMAR)

* Gulf of Trieste and Marano-Grado
lagoon

* High spatial resolution (from 4 km to
10 m)

* Detailed information near the coast
and in the Marano-Grado lagoon

Not operative yet
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Introduction: the Modeling System

Integrated
modeling
system

MedFS model (CMEMS) Outputs
Mediterranean Sea = Adriatic Sea s
Low spatial resolution (4 km x 4 km)
No data near the coast and in the
Marano-Grado lagoon
Fully operative

Pilot scale

SHYFEM model (CNR-ISMAR)

Gulf of Trieste and Marano-Grado
lagoon

High spatial resolution (from 4 km to
10 m)

Detailed information near the coast
and in the Marano-Grado lagoon
Not operative yet '
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Wall Time [s]

Scalablility of SHYFEM (v. 7.5.70) — Open MP

Scalability of SHYFEM

Wall Time Scaling
Gulf of Trieste with Marano-Grado Lagoon
1 node (b17), 24 CPUs

wmges orie-day simulation WT ~ emgesthree-hour simulation WT*8

e To simulate Wall time*

CEVS [hours]

1o m— — — 5 (forecast) 1.5

0 365 (analysis) 120**
e *  With 8 threads OMP

Number of OpenMP Threads k %k Spin_up time = 10 hours
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Which Inputs does SHYFEM need?

Marine initial & boundary

conditions:
° T’ S
b currents

e water level
Source: CNR-ISMAR, CMEMS

Meteorological forcing:

|

* rain L) O :
«  wind and air pressure hallow'water. Hydrodynamic Finite' Element Model > Outputs
* heat

Source: CRMA — ARPA FVG (WRF)

River flows at the mouths:

* discharges

Source: Civil Protection FVG,
CNR-ISMAR
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Sensitivity of the Marano-Grado Lagoon to Rivers:

Simulation Setups

A
River/Torrent Time Resolution <Q> t 0> [M3s] <z>[cm] Data Source
Aussa two daily 2.01+£0.16 - CNR-ISMAR
Cormor two daily 8.30 £ 2.07 - CNR-ISMAR
Corno two daily 3.59+0.27 - CNR-ISMAR
Stella two daily 31.13+1.78 - CNR-ISMAR
Turgnano climatological - 0.5 CNR-ISMAR
Zellina climatological - 1.0 CNR-ISMAR

B
River/Torrent Time Resolution <Q> t 0> [M3s] <z>[cm] Data Source
Aussa climatological 15 - ERSA (1976)
Cormor climatological 5 - ERSA (1976)
Corno climatological 12 - ERSA (1976)
Stella climatological 50 - ENEA (1989)

Turgnano climatological 1 - Visentini F. (1962)

Zellina climatological 2 - ERSA (1976)
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Sensitivity of the Marano-Grado Lagoon to Rivers:

S & T anomalies
Anomalies = f(B) — f(A)
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Surface Saliniti Anomali [PSU]
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Time averages over the period 2020-08-01 - 2020-08-31
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Current Problems: Temperature Drift

132 13.4 132 13.4 132 13.4
Temperature [C] Temperature [C] Temperature [C]
X ; R ; ; : . z \_/ z 50 92 133 175 217 258 300 H \,/ : X : R ; z : 30,4
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Current Problems: Temperature Drift

* What is the cause?

Fallow wale(qHyéroqyndam@Finhe' Tement Model D . .
#KQW%W f A heat fluxes incorrectly considered by the model A
BUG
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Current Problems: Temperature Drift

* What is the cause?

0a
hallo er.-Hy&rodyna ic‘Fihile'Elemem‘ ogae!;bDD L3 3
TREFCTTT A heat fluxes incorrectly considered by the model A

...but despite the bug fix, the temperature drift is still present (even if it is slowed down)
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Current Problems: Temperature Dirift

* What is the cause?

...but despite the bug fix, the temperature drift is still present (even if it is slowed down)

* Whois the culprit?

%ﬁrh@@[ﬂ ?

 —

Heat quxes ?
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Current Problems: Temperature Dirift

* What is the cause?

...but despite the bug fix, the temperature drift is still present (even if it is slowed down)

* Whois the culprit?

Shallow water Hydrodynamic Fine Element Mode! DD
N P “1
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Annual, Hindcast Simulation

13.2

13.4

Salinity [PSU]

13.2

13.4

Temperature [C]

iterreyg

Italy - Croatia [
CASCADE EUROPEAN UNION

European Regional Development Fund

acenzia rRecionaLe pen La
PROTEZIONE DELL @mBienTe
DeL FRIULI venezia ciuLia




Future Developments

 Computation of the spin-up time of SHYFEM for the Pilot Area

* Validation and calibration of SHYFEM through ARPA FVG oceanographic
measurement campaigns in the Gulf of Trieste and Marano-Grado lagoon

* Implementation of the ARPA FVG marine forecasting system for the Pilot Area

!

Act 4.2 Set up and testing of the integrated modelling system
D.4.2.1 Models simulations and forecasting systems

implemented and products available (Gulf of Trieste and
Marano-Grado lagoon)
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CONTACT INFORMATION

Partner Name: ENVIRONMENTAL PROTECTION AGENCY OF FRIULI VENEZIA GIULIA (ARPA FVG)

Contact person: Alessandro Minigher

Via Cairoli, 14 1-33057 Palmanova (UD) - ITALY

alessandro.minigher@arpa.fvg.it

http://www.arpa.fvg.it
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