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Assessment of the confidence limits of the data 
base 

BY MEANS OF EVALUATION OF THE TWO INVOLVED NUMERICAL MODELS: 

WAVE MODEL WAM
Parameter: Significant wave height Hs

ATMOSPHERIC MODEL SKIRON
Parameter: Wind Speed (10m)



Buoys (Observations) for Hs
 Time period/ interval : 2001-2010

 Geographical regions of interests:

• Mediterranean Sea

 Greece # 11

 Italy #14

 France #1

 Spain #4

• North Atlantic Ocean

 Spain #11

 Portugal #2

 France #1

 UK #18

 Ireland #4

• Baltic Sea

 Sweden #7



MEDITERRANEAN SEA



(NORTH) ATLANTIC SEA



BALTIC SEA



Buoys (Observations) for Wind Speed
 Time period/ interval : 2001-2010

 Geographical regions of interests:

• Mediterranean Sea

 Greece # 11

 Spain #1

• North Atlantic Ocean

 Spain #7

 Portugal #2

 France #2

 UK #7

• Baltic Sea

 Sweden #2



(NORTH) ATLANTIC SEA/MEDITERRANEAN SEA
Greece-Spain-France



(NORTH) ATLANTIC SEA/BALTIC SEA

United Kingdom- Sweden



Statistical Indicators
 Bias Bias=1

𝑁𝑁
∑𝑖𝑖=1𝑁𝑁 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 − 𝑂𝑂𝑂𝑂𝑂𝑂(𝑖𝑖)

 RMSE Rmse= 1
𝑁𝑁
∗ ∑𝑖𝑖=1𝑁𝑁 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 − 𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖 )2

 Standard Deviation Stad.Dev.= 1
𝑁𝑁
∗ ∑𝑖𝑖=1𝑁𝑁 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 − 𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖 − 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)2

 Coefficient of determination 𝑅𝑅2=1-
∑𝑖𝑖=1
𝑁𝑁 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 −𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖 )2

∑𝑖𝑖=1
𝑁𝑁 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 −𝒐𝒐𝒐𝒐𝒐𝒐)2

 Scatter Index SI= 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
∑𝑖𝑖=1
𝑁𝑁 𝑂𝑂𝑂𝑂𝑂𝑂(𝑖𝑖)

𝑁𝑁

 Nash-Sutcliffe coefficient E=
∑𝑖𝑖=1
𝑁𝑁 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 −𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖 )2

∑𝑖𝑖=1
𝑁𝑁 (𝑂𝑂𝑂𝑂𝑂𝑂 𝑖𝑖 −𝑶𝑶𝒃𝒃𝒃𝒃)2



Hs Bias



Hs RMSE



𝑅𝑅2



Ws Bias



Ws RMSE



𝑅𝑅2



Open Sea station/buoy

 Spanish buoy : 62083

 Lat: 43.5 

 Lon: -9.25

 2002-2010                     Hs

























Wind Speed

























Coastal station/buoy
 HuvudskarOst

 Lat: 58.95

 Lon: 19.15

 2001-2010

























Wind Speed























Main Conclusions on the Confidence Limits –
Credibility of the data base 

 A general very good estimation of the average wind and wave conditions is revealed 

 In particular for the 10mwind  speed the Bias ranges between ±1 m/s, while for Hs between -0.4 m 
and 0.2 m 

 Variability as well as asymmetry measures of the modeled data are very close to the corresponding 
indixes for observations 

 The RMSE and the SI are associated with the existence of turbulence in the wind field and the 
ability of the model to resolve the high frequency perturbations

 Low uncertainty is associated with the database values 

 In wind data the error variability is increased 

 The Weibull and Lognormal distributions seem to optimally describe the wind and wave data 
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