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Scalability Test of SHYFEM



Current Level of Parallelization
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Two ways for parallelizing SHYFEM
(7.5.70 - 2020-12-18 version):

1) MPI (Open MPI)

2) OMP (OpenMP)
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Current Level of Parallelization
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Two ways for parallelizing SHYFEM
(7.5.70 - 2020-12-18 version):

1) MPI (Open MPI)

2) OMP (OpenMP) One-year simulation:
≈ 3 days and 20 hours
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Inputs for SHYFEM



Rivers: Available Data
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CNR-ISMAR Civil Protection of FVG*

Time period 2015 (start) – 2021 (start) 2015 (end) – 2021 (start)

Resolution
time

discharge
12/24 h

10-2 m3 s-1

1 h
10-2 m3 s-1

Rivers
Aussa, Cormor, Corno, 

Isonzo, Lemene, Livenza, 
Piave, Stella, Turgnano

Isonzo, Tagliamento

*Assimilation between observations and numerical models
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Rivers: Civil Protection Data – Bias-affected

12

Civil Protection of FVG river 
discharge data:



13

Civil Protection of FVG river 
discharge data:

• accurate during floods

Rivers: Civil Protection Data – Bias-affected
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Civil Protection of FVG river 
discharge data:

• accurate during floods

• overestimated otherwise

Rivers: Civil Protection Data – Bias-affected
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Civil Protection of FVG river 
discharge data:

• accurate during floods

• overestimated otherwise

Bias-correction needed

Rivers: Civil Protection Data – Bias-affected
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September 21, 2015 - February 27, 2021

• Minimum Kolmogorov-
Smirnov D statistic…

• …among physical solutions
(Q ≥ 0 ∀𝑡)

Rivers: Civil Protection Data – Corrective Function
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Before bias-correction

Modulated correction:

After bias-correction

Rivers: Civil Protection Data – Bias-correction
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Before bias-correction

Modulated correction:

• lighter during floods

After bias-correction

Rivers: Civil Protection Data – Bias-correction
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Before bias-correction

Modulated correction:

• lighter during floods

• heavier otherwise

After bias-correction

Rivers: Civil Protection Data – Bias-correction



Marine IC & BC: Available Data
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CNR-ISMAR CMEMS

Time period 2018 Since 1987

Source SHYFEM MFS (CMCC)

Resolution
time

space
1 h

0.02°
*

0.04°

Strengths
Resolution

Tide
Continuity
Forecast

Weaknesses Discontinuity
Limited period

No tide
Hindcast

*Dependent on the data type
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Meteorological Forcing: Available Data

CRMA – ARPA FVG

Time period 2017 (end) – 2019 (start)

Source WRF

Resolution
time

space
1 h

2 km (Alpe Adria)
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Meteorological Forcing: Available Data

CRMA – ARPA FVG

Time period 2017 (end) – 2019 (start)

Source WRF

Resolution
time

space
1 h
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Sensitivity Tests
of the Marano and Grado Lagoon

to Riverine Freshwater Inputs
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Simulation Setups

SSA (reference setup)

SSB
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Surface Temperature and Salinity Anomalies

SSB - SSA

Time averages over the period 2020-08-01 - 2020-08-31
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The Full Study
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AdriaClim-CASCADE Interaction
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Installation of Buoys for Validating SHYFEM

Thanks to the first modelling results (thermohaline and current fields) and the
QMT – STA CRMA cooperation, the positions of three buoys have been defined, in
order to support the validation of the modeling activities
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Installation of Buoys for Validating SHYFEM
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Installation of Buoys for Validating SHYFEM

Thanks to the first modelling results (thermohaline and current fields) and the
QMT – STA CRMA cooperation, the positions of three buoys have been defined, in
order to support the validation of the modeling activities

Salinity Current
Temperature
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AdriaClim-FIRESPILL Interaction
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SHYFEM-(py)GNOME Coupling

High-resolution numerical simulations for the Pilot Area

More accurate assessment of the oil spill marine hazard

+
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User’s Guide
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http://www.arpa.fvg.it/cms/istituzionale/servizi/progetti_e
uropei/news/firespill_2021_0005.html

First Simulation

http://www.arpa.fvg.it/cms/istituzionale/servizi/progetti_europei/news/firespill_2021_0005.html
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Recent Activities:
Contribution to WP 2
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Participation to “NanoValbruna”



Future Developments
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• Computation of the spin-up time of SHYFEM for the Pilot Area

• Validation and calibration of SHYFEM

• Installation of a marine forecasting system for the Pilot Area



CONTACT INFORMATION
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Via Cairoli, 14    I-33057 Palmanova (UD) - ITALY

alessandro.minigher@arpa.fvg.it

http://www.arpa.fvg.it

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

Contact person: Alessandro Minigher


