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SUMMARY 

• Wind in coastal areas  

• The project “Vento e Porti” 

• Conclusions: not only onshore 
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Wind in coastal areas 

• Lower the surface 

roughness, higher the 

wind speed (at a fixed 

height) 

• Lower the surface 

roughness, lower the 

turbulence and gusts 

• Better quality of the 

wind --> more energy, 

but also… 

• Areas suitable for 

small wind turbines 

23% 40% 58% 82% 

10 m 



Warning: siting of small wind turbines is still very 

difficult and results are sometimes unpredictable 
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Wind in coastal areas 

Other aspects favorable to wind energy 
exploitation along the coasts 

Sea and land breezes 



Wind in coastal areas 

Other aspects favorable to wind energy 
exploitation along the coasts 

Topographic forcing 

Sea and land breezes 



Wind in coastal areas 

• Lower distance between 

wind turbines transversal to 

the main wind direction 

• Higher linear density of 

wind power 
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Project “Vento e Porti” 
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Project “Vento e Porti” 

3 years: 

July 2009 - June 2012 
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Project “Vento e Porti” 

Forecast of the Genoa’s flooding — 4-6 November 2011 



Project “Vento e Porti” 

Dati 

Storici 

Previsioni a 

Medio-Termine 

Previsioni a 

Breve Termine 

STRUMENTI OBIETTIVI FINALIZZAZIONE 

Rete di  

Sensori M
o

d
e
ll

i 
N

u
m

e
ri

c
i 

Analisi 

Planetarie 

S
in

te
s

i 

Controlli &  

Validazione 

Sistema & 

Regime 

Analisi 

Statistica 

Web Gis 

Portuale 



Project “Vento e Porti” 

La Spezia – 29/3/2011 – 15:00 UTC – z = 10 m 
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La Spezia – 29/3/2011 – 15:10 UTC – z = 10 m 
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La Spezia – 29/3/2011 – 15:20 UTC – z = 10 m 
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La Spezia – 29/3/2011 – 15:30 UTC – z = 10 m 



Project “Vento e Porti” 

La Spezia – 29/3/2011 – 15:40 UTC – z = 10 m 
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La Spezia – 29/3/2011 – 15:50 UTC – z = 10 m 
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La Spezia – 29/3/2011 – 16:00 UTC – z = 10 m 



Project “Vento e Porti” 

La Spezia – 29/3/2011 – 16:00 UTC – z = 20 m 



Project “Vento e Porti” 

La Spezia – 29/3/2011 – 16:00 UTC – z = 50 m 



Project “Vento e Porti” 

• Statistics can be used for wind farm design 

• Medium-term forecast can be used to estimate 

wind energy production (also to a longer temporal 

horizon and in ensemble configuration) 

• Short-term forecast can be used to sell energy for 

the day-ahead electricity market or intra-day 

markets 



Conclusions 



Conclusions 

•Offshore wind turbine technology is getting to 

maturity: fixed foundations and floating technology 

allow nowadays wind energy exploitation at deeper 

and deeper sea 
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