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Velocity spectra and the spectral velocity tensor

@ one point spectra:  Fjj(k1) = [ ®i(k)dkodks
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Velocity spectra and the spectral velocity tensor

@ one point spectra:  Fjj(ki) = [[ ®ji(k)dkodks
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Velocity spectra and the spectral velocity tensor

@ one point spectra:  Fjj(ki) = [[ ®ji(k)dkodks

o ®; estimated from the Mann (1994) model (ae?/3, L, and I")
e Normally F11, F2p, F33, and Fi3 are computed

@ A 2-parameter LUT is created using:

Fi(ki;ae®? L,T) = 1¥2a?PFy(laL;1,1,T) (1)
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Velocity spectra and the spectral velocity tensor

one point spectra:  Fjj(ki1) = [ ®;i(k)dkodks

®;; estimated from the Mann (1994) model (ac?/3, L, and T)
Normally Fi1, Fpo, F33, and F13 are computed

A 2-parameter LUT is created using:

Fi(ki;ae®? L,T) = 1¥2a?PFy(laL;1,1,T) (1)

The LUT is used to fit the Mann (1994) model parameters to
simulated or measured spectra
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Fitted parameters to ‘measured’ spectra

I'=3.3165, ae®/*=0.059111, L=55.7266
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Forward-looking nacelle lidars
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Radial velocity spectra of lidar measurements
e From Mann et al. (2009):

J(k1) = nin; //‘qu n)|” ®;(k)dkydks, (2)

where n = (— cos ¢, sin ¢ cos 6, sin p sin §)



Radial velocity spectra of lidar measurements

e From Mann et al. (2009):

J(k1) = nin; //‘qu n)|” ®;(k)dkodks,

where n = (— cos ¢, sin ¢ cos 6, sin p sin §)
@ Weighting function of CW lidar:
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Radial velocity spectra of lidar measurements

e From Mann et al. (2009):

J(k1) = nin; //‘¢ (k- n)|” ®y(k)dkydks,

where n = (— cos ¢, sin ¢ cos 6, sin p sin §)
@ Weighting function of CW lidar:

1 ZR

(b(s) = -2

R e (k) = —|k
g g P(k1) = exp(—|ki|zr)

@ Weigthing function of a pulsed lidar:

#(s) = ZRZ; 51 o d(ky) = sinc(kuzr/2)
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CW lidar, [ =3, ae?? =0.1, ¢ = 15°
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pulsed lidar, T = 3, ac?? =0.1, ¢ = 15°

2n/L=05
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®-contributions, I = 3, ac?? = 0.1, z/L = 50,
p = 15°

top beams (solid lines), bottom beams (dashed lines)
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02 oam fOr I =3, 0 = 15°

pulsed lidar in solid lines and CW lidar in dashed lines
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0% ou fOF T =3, o = 15°

pulsed lidar in solid lines and CW lidar in dashed lines
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Mann-based LUT of the lidar radial vel. spectra

Due to misalignment, we need 1 more dimension (£2°)!, I = 3,
€23 =01, z/L =50, ¢ = 15°
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Thank you for the attention!
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