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scatterometer dataset using a bayesian approach. The approach proposed aims at taking 

advantage of both the large scatterometer database and SAR fine resolution.  

WIND RESOURCE ASSESSMENT  

In order to assess the wind resource for a given site, we need to estimate wind speed 

distribution parameters. Generally in wind engineering, it is assumed that wind speed 

distribution follows a Weibull distribution which has two parameters: scale parameter A 

and shape parameter, K. The Weibull distributionfits generally well the data and has an 

explicit distribution function. To estimate the parameters A and K, the maximum 

likelihood estimator (ML) is considered most efficient [6]. The ML technique is applied 

on a representative speed wind sample, in our case, instant wind speed extracted from 

satellite data (QuikSCAT or RADARSAT-1 SAR) 

METHODS 

Wind resource of the region under study (Magdalen Islands, Eastern Canada) is first 

assessed offshore with only QuikSCAT data. A Bayesian approach is then applied on 

high resolution wind speed maps derived from a dataset of 81 RADARSAT-1 SAR 

scenes, using the Weibull distribution parameters estimated from QuikSCAT data as prior 

information. The results obtained offshore are then extrapolated to the coastal region 

using a co-kriging technique.

Offshore 

The offshore region is considered to be the region where QuikSCAT data are available, 

i.e. ~25km off the coast. First, in order to obtain the scale and shape parameters’ 

distribution at mesoscale resolution (~50km), a bootstrap of 100 iterations of ML 

estimates from 250 independent QuikSCAT data is realised for each pixel where a 

minimum of 1000 data is available. It is assumed that the parameters estimates follow a 

gamma distribution; the estimates are thus fitted to a gamma distribution using ML 

estimators. Then, using QuikSCAT gamma distribution of the shape and scale parameters 

as prior information on the microscale wind speed distribution, a Metropolis-Hastings 

algorithm is used to draw samples from the scale parameter posterior distribution at 

microscale resolution. Once it has converged, the stationary and ergodic chain resulting 

has the property of having the same distribution as the posterior distribution of the 

parameter to be estimated, i.e. the scale parameter A at microscale resolution. Because 
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