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Can we model the wavenumber-frequency spectrum  
of the sheared CBL?
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Numerical Simulations: space-time structure

Streamwise Velocity Vertical Velocity Buoyancy
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Wavenumber Spectrum Doppler Shift

Doppler Broadening
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Linear Random Advection Model (LRAM)
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Wavenumber-Frequency Spectra: LRAM vs. DNS

Streamwise Velocity Vertical Velocity Buoyancy
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Wavenumber Spectrum Model: von Kármán approach vs. DNS
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Wavenumber-Frequency Spectra: von Kármán-based LRAM vs. DNS
Streamwise Velocity Vertical Velocity Buoyancy
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Conclusions

• We applied a linear random advection approach to model the wavenumber-frequency 
spectra for sheared CBL flows. 

• We used a von Kármán spectrum to parameterize two-dimensional wavenumber 
spectra for velocity components and buoyancy.
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