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Ireland’s Offshore Wind Resource
• The ASCAT 12.5 km coastal 

product is representative of the 
in situ measurements in Irish 
waters.

• Remotely sensed data can detect 
spatial and temporal variability 
which are paramount for the 
wind resource availability 
scenarios in offshore wind farm 
development.

• For Ireland, the offshore wind 
resource is too high to use the 
same power density classification 
as used in other parts of Europe.

• The decision-making process for 
offshore wind farm site selection 
in Ireland would benefit from RS-
derived operational and 
maximum frequency maps. 
Especially when integrated to 
other decisional factors such as 
bathymetry, seabed substrate, 
distance from shore, and other 
users. 

• One major obstruction to offshore wind farm development is 
reliably describing wind resources & predicting energy 
output (oceanic in situ wind measurement scarcity)

• Multiple studies have investigated the use of remote sensing 
as an alternative to measure ocean winds, from which the 
general consensus showed a good correspondence between 
in situ measurements and remotely sensed values.

• Validate ASCAT 12.5 km wind speed retrieval against in situ 
measurements from 5 offshore weather buoys in Irish territorial waters.

• Investigate wind speed temporal and spatial variation derived from 
remotely sensed data.

• Mapping Ireland’s offshore wind resource via mean wind speed, energy 
density, operational frequency and maximum yield frequency maps.

• A total of 14,157 data match-ups between ASCAT observations and in situ
measurements from five weather buoys located around Ireland were used to validate 
the accuracy of the remotely sensed data.

• The log law was used to extrapolate the in situ measurements to the same height as 
the remotely sensed observations (10 m above sea level).

• All data manipulations were made using ArcGIS 10.4.1 and Python 2.7.

n
RS mean 

(m s-1)

In situmean 

(m s-1)
r R-squared Bias (m s-1)

p-value

significance level (5%)

14,157 8.68 8.60 0.95 0.904 0.09 0.060

Scatter plot and histogram of the in situand remotely sensed 
wind speed (m s-1) from all the weather buoy locations using 
the log law for the in situwind extrapolation at 10 m above sea 
surface (n=14,157).

• The ASCAT observations show the spatial distribution of the wind speed 
and its change over time 
• Temporal variability used for accurate productivity scenario prediction
• Spatial variability used to enable site selection for offshore wind farm 

development in Ireland.
• Inter-annual variations follow the same trends as the in situ

measurements and expected monthly patterns for N. hemisphere.

Top: Inter-annual offshore wind variability (m s-1) based on 
RS data and in situ measurements for the years 2012 to 
2016. 

Right: Seasonal offshore wind speed maps (m s-1) from 
ASCAT-A and ASCAT-B recorded between January 2012 and 
May 2017.
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• At hub height, Ireland’s offshore wind speed ranges 
between 9.6 m s-1 and 12.3 m s-1.

• Ireland’s power density shows that the 
majority of Ireland’s designated water 
exceed 400 W m-2 at 10 m above sea level.

• Energy density map (W m-2) of Ireland’s 
offshore wind at 10 meters above sea level 
derived from ASCAT-A and -B observations 
for the years 2013 to 2016 and ASCAT-A 
2012.

• This method of wind resource evaluation 
may not be very indicative for MRE site 
selection in Ireland.

• Better representation of Ireland’s offshore 
wind resource and it’s spatial distribution.

• Can be use in geo-spatial multi-criteria 
analysis.

• Following the turbine’s cut-in, cut-off and rated 
power wind speeds, maps of the frequency at 
which power is generated and the frequency of the 
maximum energy yield for an area of 20 km to 200 
km from the coast of Ireland were produced.

The operational frequency and maximum yield maps at 80 m above sea level 
were produced using measurements ranging from 3 m s-1 to 25 m s-1 and from 
10 m s-1 to 25 m s-1, respectively, for the years 2012 to 2016.

Ireland’s mean offshore wind speed at 80 m above sea level 
extrapolated with the log law from ASCAT-A and -B 
observations for the years 2013 to 2016 and ASCAT-A 2012.


