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Spatial resolution of wind/solar resource : why it matters ?

AVRIL report wind power for a peak in Europe, compared to a time slice approximation with 16 time slices
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Wind power in a winter week
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Current meteorological data used for
power system analysis have coarse
spatial resolution, leading to errors of
~30-40% in the forecasting of wind
power

Wind speed data at different horizontal spatial resolutions — HIRLAM NWP model
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Gonzalez-Aparicio and Zucker (2015). Impact of wind power uncertainty forecasting on the market integration of wind energy of Spain.



The need to increase spatial resolution of weather data for
energy models
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Approach to obtain high spatial resolution data
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Improvement of the downscaling with respect to common
reanalysis - wind resource

Results are in line with the physical behavior 35 1
of the wind speed variability at different 30 -
spatial resolutions.
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Countries with little orography (such as
Belgium, Denmark, Netherlands and United
Kingdom) common reanalyses do not account
for the local roughness and can slow down the
winds significantly with respect to EMHIRES 5 .
and ECMWEF, over predicting the wind speed ‘/
and introducing less variability than EMHIRES ' ' ' ' |
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Improvement of the downscaling with respect to common
technigues - wind power
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Wind power annual capacity factors dataset
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* EMHIRES dataset: annual wind capacity factors averaged over 30 years (1986-2015) hourly time series.
The country time series are corrected with TSO data and the NUTS 2 time series are given by the ab initio methodology
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Solar PV power annual capacity factors dataset
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* EMHIRES dataset: annual PV capacity factors averaged over 30 years (1986-2015) hourly time series.
The country time series are corrected with TSO data and the NUTS 2 time series are given by the ab initio methodology



Wind speeds at each farm site

Based on data from DTU's Global Wind Atlas
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Comparison with common approaches
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EMHIRES performs better than common-
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Mean

Mean capacity factor per country 1986-2014
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Reconstructed and homogenized WFDB
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Current methods
Approximations of few
(5-10) power curves at
averaged hub heights
(80 and 100m)

EMHIRES:

1061 power curves of

the 160 manufacturers
registered in Europe at
the precise hub height
of the wind farm.

Improvement: matching
91% of EWEA's 2015
statistics, while the
original database
matched 70%



PV power hourly time series in EMHIRES using the
PVGIS model - approach

Time-resolved geospatial maps of solar radiation are calculated from geostationary satellite data.
The resulting data set has hourly time resolution and a spatial resolution of ~5km. EMHIRES is based
on the SARAH solar radiation data from the CM SAF collaboration, for a 1986-2015 period.

Global and direct horizontal irradiance are used to calculated the local optimum inclination angle
and the in-plane irradiance.

The PVGIS model for the EMHIRES-PV performance take into account the effects of shallow-angle
reflectivity, spectral variations, as well as the influence of air temperature and wind speed
on PV performance.

The resulting maps of hourly PV power are then averaged spatially over the relevant regions.

At country level, a factor has been applied to be in line with the TSO time series data



