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Numerical Simulation of Clear Air Turbulence Based on Onboard LIDAR Data Assimilation
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In this article, we investigated applicability of the data assimilation technology to three-dimensional Clear Air Turbulence
(CAT) estimation. Vortices induced by Kelvin-Helmholtz (KH) instability were estimated by combining pseudo Lidar
observation and outputs from three dimensional Navier-Stokes equations. The result from the identical-twin experiment

showed that observation of at least two wind elements was able to effectively reduce estimation errors.
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Fig.1 Computational domain.
Table 1 Computational conditions

Time step interval 0.01
Grid size [km)] Dx, Dy=0.26, Dzmir=0.031,
Dzma=2.35
Grid number Nx=151, Ny=151, Nz=61
Domain size Lx=40,Ly=40,L.z=40
Re 1.0x10°
0 [km] 1.7
N N0, 0.0001?)
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Fig. 2 (a) true, (b) assimilated and (c) not assimilated distribution of y-
vorticity at =800 [s].
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Fig. 3 (a) true, (b) assimilated and (c) not assimilated distribution of y-
vorticity at =850 [s].
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