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Three-year database of atmospheric measurements combined with
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Abstract. A comprehensive meteorological data set from an operational wind farm, consisting of six 2 MW turbines, has been
made available. A meteorological mast, equipped with sonic anemometers at four different heights, was installed at the center
of the farm and has collected data over three years. The data set is further supplemented with radiometer measurements for
atmospheric stability analysis. Simultaneously, supervisory control and data acquisition (SCADA) data were acquired to pro-
vide operational information about the wind turbines, including inter alia power production and wind direction. Additionally,
the turbine blades were scanned to support aerodynamic simulations. This unique and comprehensive database has been made

accessible to the research community through the AERIS platform.

1 Introduction

In this work, we present a database of atmospheric measurements within a wind farm. The database contains environmental
data collected over a 3-year period by a meteorological mast (met mast) and a radiometer, both located near an onshore wind
farm consisting of six Senvion MM92 wind turbines. Additionally, supervisory control and data acquisition (SCADA) data
from four of the six turbines are included for the same period. These data sets together with rotor and blade geometry provide
essential information on the operating states of the turbines, enabling the assessment of wind turbine wake dynamics and the
associated wake-induced turbulence, either through physical models or numerical simulations.

Depending on wind direction, the met-mast is exposed either to undisturbed atmospheric flow or to flow affected by the
wakes of the turbines. The met-mast is equipped with four sonic anemometers, which allow for detailed measurement of wind

speed components, as well as accurate assessment of turbulence and thermal covariances, even in wake-affected conditions.
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The originality of the present database is multifaceted:

— Operational Wind Turbine (SCADA) Data: Access to operational data from commercial wind farms is rare, despite
the existence of some publicly available databases (Passos et al., 2017; Plumley, 2022; Fraunhofer, 2022). Typically,
academic researchers must negotiate agreements with wind farm operators to access such data, with the dissemination
of results often subject to industrial approval. By providing this database as Open Data, we aim to attract the attention
of researchers who require full-scale data on turbulence properties and wind turbine operations to validate physical and

numerical models at both rotor and wind turbine scales.

— Measurement of Wind Properties: The wind energy industry typically measures wind properties using cup anemome-
ters or lidar profilers (Duc and Simley, 2022). These sensors, however, are limited in their ability to capture the turbulence
tensor and assess the thermal stability of the atmosphere. These limitations are addressed in the present database through

the use of sonic anemometers, which enable more comprehensive measurements.

— Expansion of the Database: This initial database serves as the foundation for further data sets generated within the
same wind farm site. These additional data sets will be collected through two French research projects, ePARADISE and
ANR MOMENTA, for which data are available on the AERIS website!. Future measurements will include data from

instrumented unmanned aerial vehicles (UAVs) and a scanning LiDAR, complementing the current database.

— Applications and Future Benchmarking: Some outcomes from this database are already being used by project partners
to perform and validate physical and numerical simulations at both rotor and wind turbine scales. When published, the

results will provide a valuable basis for broader benchmarking, fostering collaboration with other institutions globally.
1.1 Description of the site and of the farm arrangement

The site under investigation is located near Saint-Hilaire-de-Chaléons in western France, approximately 10 km east of the
Atlantic coast and 32 km west of Nantes (see Figure 1(a)). It consists of six Senvion MM92 wind turbines, each with a rotor
diameter of D = 92 m and a hub height of hpyp = 80m, as further detailed on in Section 4. The turbines are arranged in two
rows, each containing three turbines, with a row-to-row spacing of 1:2km (see Figure 1(b)). The distance between turbines T1
and T2, and between turbines T2 and T3, is approximately 350 m (equivalent to 3:8D), while the spacing between turbines T4
and T35, and between turbines T5 and T6, is approximately 280 m (equivalent to 3D).

A met mast, with a height of 79 m, is positioned between the two turbine rows. It is described in Section 2. The distances
between the turbines and the met mast are shown in Figure 1(b). The coordinates and terrain elevation above sea level h,g at
each turbine location and the met mast are provided in Table 1. The terrain in the area is relatively flat, with elevation variations
of approximately 1m between the met mast and turbines T3-T6 (see also Figure 2). However, turbines T1 and T2 are located

4 m higher than the met mast.

Uhttps://awit.aeris-data.fr/
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Figure 1. Overview of the measurement site (b) at Saint-Hilaire-de-Chaléons in the west of France (a). The site is 10 km from the coast and
32 km from Nantes. The site consists of six wind turbines with different distances d from the met mast (b). Aerial photo source: ©IGN - «

BD ORTHO® ».

Table 1. Coordinates and elevation above sea level hagy of the turbines and the met mast.

Turbine Longitude / ‘W  Latitude /"N hagi / m

T1 1.9243 47.0911 25.81
T2 1.9200 47.0896 25.12
T3 1.9158 47.0882 22.65
T4 1.9087 47.0944 20.43
T5 1.9057 47.0928 20.85
T6 1.9028 47.0912 20.77
met mast 1.9057 47.0897 21.40
radiometer 1.9045 47.0925 20.58

A radiometer that is further described in Section 3 is installed near turbines TS5 and T6 (at a distance of 100 m and 197 m,
respectively), as shown in Figure 1(b). It is used to capture variability in the vertical structure of the atmospheric surface layer.
Figure 1(b) presents an aerial view of the terrain at the measurement site. The surrounding area is predominantly flat,
consisting of grass fields interspersed with single rows of bushes and trees, which reach heights of approximately 10m 15m.

To the northwest of the met mast, behind turbine T6, there are groves where the tree height is similar to that of the field hedges.

2 The meteorological mast

The meteorological mast was installed in the wake of turbine T6 for a north-east wind direction (see Figure 1). It is a three-

legged guyed lattice mast, constructed from 26 triangular sections, each with a height of 3 meters and a width of 0:45 m. The






