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The wind measured at a weather station is affected by the surrounding terrain and obstacles. According to
WMO guidelines, the wind speed should be measured at the 10 m reference height over flat grassland terrain
characterized by 0.03 m roughness length over horizontal scales of several kilometers around the measurement
site. In Finland, such places are rare. Even our coastal stations are not at open sea, but typically surrounded by the
wooded archipelago, and it is typical that the horizon is open to the sea in some sectors while forests increase the
roughness in the other sectors. Furthermore, the distance between the anemometer and the top of the roughness
elements varies by sector, for example, the anemometer can be 30 m above sea surface in one direction and only 8
m above treetops in another direction.

To estimate the effects of the surrounding environment on the measured mean wind speed, we have recorded the
standard deviation of horizontal wind speed at 10 minutes intervals since 2013. Using these measurements, we
have now developed a system to monitor and examine the sector wise effects of the surrounding environment
and nearby roughness elements on the mean wind speed measurements. In so called sigma method the roughness
length has been derived from turbulence intensity, which is the ratio of the standard deviation of the horizontal
wind speed and the mean wind speed, both calculated over 10 minutes averaging periods during neutral conditions.
The approach is basically similar to potential wind and exposure correction factors introduced by Wieringa (1976)
and implemented by KNMI in the Netherlands. Our system differs from their implementation as it is based on the
sigma method while KNMI uses a wind gust method. Furthermore, in order to apply the method, we derive the
effective sensor height for each 10-degree sector using three spatial data sets: lidar-based measurements of terrain
level and forest height, and land-sea mask from CORINE.

For all 145 wind-measuring stations in Finland, we have calculated the sector-wise values of turbulence in-
tensity, roughness length, and wind speed correction factors. This dataset describes the measuring sites and their
representativeness. We have identified seasonal differences and year-to-year changes, likely related to changes in
environment of the station. After validation of the correction factors, we can provide uniform potential wind speed
to end users. So far, the largest benefits are foreseen in verification and validation of wind forecast, both by models
and by human forecasters.

In this presentation, we will provide an overview of the environmental conditions relevant for wind mea-
surements at Finnish weather stations and introduce the graphical interface that has been developed for the
investigation of these conditions.


