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Real-time monitoring of wind hazards is becoming a key solution for Air Traffic Control as it allows
increasing the safety level of aircraft landing and taking off phases while improving airports
throughput. For this purpose, the UFO project [1] aims to design a new generation of sensors for the
assessment of wind shear and clear air turbulences during these critical phases. Usually described as
Eddy Dissipation Rate (EDR) [2], the rate at which the turbulence energy is dissipated can be detected
by Radar and Lidar. In order to support EDR measurement campaigns, Radar and Lidar simulators are
developed and allow evaluating the wind and turbulent EDR.

In the frame of a previous activity [3][4], a X-band Radar ssimulator was developed for a Wake V ortex
Advisory System based on a 2D fluid mechanics model. The eectromagnetic calculations performed
were used to estimate the power backscattered by wake vortices. In the context of the UFO project,
this simulator is modified for the detection of Eddies in a turbulent atmosphere. For this purpose, the
Radar simulator is applied on tropospheric data generated by Large Eddy Simulation (LES) [5]. The
LES performed represents the 3D space/time behaviour of a clear-air Convective Boundary Layer
(CBL) and shows turbulences evolving at 1 km above the ground.

The LES atmospheric parameters such as temperature, pressure and humidity are used to evaluate the
refractive index and its structure constant which characterises the turbulent intensity. This function is
directly related to the Radar Cross Section (RCS). The time variation of the atmospheric parameters
and wind speed enable the Doppler spectrum calculation and subsequently the EDR parameter

evaluation.

Details on the electromagnetic modelling will be presented as well as results of simulation of RCS
using LES CBL in order to assess the Radar sengitivity to clear air troposphere turbulences.
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