
Purpose

How well can ERA5/WRF generated wind fields reflect the the 
seasonal variability of the spatio-temporal characteristics of wind 

field - tested for North-Atlantic conditions

Turið Poulsen, Hans Georg Beyer

Fróðskaparsetur Føroya, Náttúruvísindadeildin, Tórshavn, Faroe Islands

We are grateful to the local power company in the Faroe Islands 
(SEV) for giving us access to meteorological and WRF model data. 
Equinor is acknowledged for financial support.

Purpose

Wind Field data, stemming from the high-resolution weather model WRF with boundary
conditions from ERA5 reanalysis are applied in studies on the of power characteristic of
distributed wind power generation parks (see e.g. [1]). To assess the validity of that
application for a setting with complex terrain, spatial and temporal characteristics of the
modelled wind field are extracted to be compared to the respective characteristics
derived from measured data. In addition to the inspection of basic statistical values in the
form of bias, RMSE, and correlation coefficients, work is focused on the comparisons of
space/time characteristics given by power spectral densities PSD) and coherence functions.
Investigation are deepened here by looking on the capability of the modelled data to
reflect the variability of the PSD and coherencies of the wind speed fluctuations on a
monthly and seasonal (three- monthly) scale.

Case Studied
These analyses are performed for the wind field at the Faroe Islands (group of 18 Islands
with fractured geomerty (see map on the right).
Measured data are gained at 3 meteorological towers (2 giving wind speeds for 2 heights
agl. ). The fluctuation characteristics of the measured set are described in [2].
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Panel 3: Spectra of wind fluctuations for site H (70.6 m agl.)
Grey: for full period, Other: for 3-month data.
Solid: for WRF data, dashed: for measured data.

Panel 2: Mean and standard deviation of yhe sets and coefficients of
correlation of WRF-generated and measured hourly series over time.
Data shown are referring to subsets extracted for 45 days running
windows. For sites and H data for two heights agl. are treated .
Aparently site E

Panel 4: Coherences for wind speed fluctuation for the H – S site
pair. Same color coding as in Panel 3.

Panel 1: Locations and site characteristics for the three
meteorological towers (H,S,E) used. Site characteristics
are given by the lines attached to the zoomed regions,
giving the elevations for North-South (left) and East
West cross-section at the site location (red lines: data
according to WRF setting, blue lines: topographical data.
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Conclusions
The spectra of WRF generated wind speeds give somewhat lower values compared to what is seen for the empirical data, while the coherence
function yield somewhat higher values. Both findings indicate that the modelled data show some underestimation of the variability in both in,
space and time.
The seasonal variation of the spectra and the coherence functions are reasonably captured by the WRF-generated wind speeds, with higher 
values in winter compared to summer. The underestimation of the spectra and the overestimation of the coherence functions are found to be 
approximately evenly distributed over the time of the year.
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