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O Abstract 3 Effects of CPM on resolved turbulence 4 Effects of topography resolution

Nested large-eddy simulations are not fed with turbulent flow fields by their —; Fig. 5 Power
parent mesoscale simulations. While turbulence will naturally develop in the - | | spectra of
large-eddy simulation, it can take prohibitively large fetches for this turbulence ) \ c) no CPM, extra fetch . ' - NLY vertical velocity
to develop (Mirocha et al. 2014). Here we test one method to ‘seed’ turbulence at . s .l = " R T, A | SVAYAYY as in Fig. 4d)
the inflow boundary, the Cell Perturbation Method, or CPM (Murtioz et al. 2014). NSNS = RS (AR . | ‘ h ut for

This method speeds the development of turbulence by perturbing the potential e .‘ e = 5 = KX | simulations
temperature field near the inflow boundary of a nested large-eddy simulation. In | ‘ il Sl b2 A ta S e . : " 0. | e d03 3s \ with varied

this work, the benefits of the CPM are evaluated in a real weather case over : : ' | — d03_30s_cpm input

complex terrain relevant to the Perdigao project (Fernando et al. 2019). | ---- d03_3s_cpm topography
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1 Description of the Cell Perturbation Method
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Perturbations applied to potential temperature along the inflow boundary 5 Conclusions

* The CPM leads to realistic turbulence spectra in the production and
inertial ranges, even at short fetch as seen in Fig. 4d)

* At short fetch, the CPM may lead to increased energy at the highest
wavenumbers, perhaps due to the perturbations themselves

Y g * At long fetch, CPM does not lead to a different power spectrum than
- PO 1 A Easting [km] that seen in the reference domain with extra fetch as seen in Fig. 4e)

_ . - ' Fig. 4 Contours of vertical velocity roughly 250 m AGL at 1800 UTC from * Though finer resolved topography increases the turbulent energy, this
Fig. 1 Example CPM perturbations on single vertical level simulations a) d03_30s, b) d03_30s_cpm, and c) d03 ref; power spectra below. effect may be isolated to the highest wavenumbers as seen if Fig. 5

" 3 cells of 8x8 grid points at each vertical level up to near boundary layer height T N\ » These results bode well for conducting multiscale simulations at less
e Perturbation temperature, Gp, drawn from uniform distribution in the range computation expensive because the CPM is cheaper than extra fetch.

+9pm] (Muiloz et al. 2014).

e Maximum perturbation magnitude calculated from a perturbation Eckert d) Along solid black line e) Along dashed black line
number, EC = 0.2 (Mufioz et al. 2015) | do3ref | — d03 ref
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* Inner simulations forced by a one-way nesting procedure Fig. 2 Nested simulation domains used in WRF instrumentation.
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