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Figure 23. Domain average of the two-point correlation between the magnitude of the local forest drag with the velocity (left column), the

resolved TKE (middle column), and the subgrid TKE (right column) as function of downstream separation between correlation pairs. The

upper point in the correlation pair is at the height of 140 m (a), (b) and (c), 100 m (c), (d) and (f), 40 m (g), (h) and (i) and 25 m (j), (k) and

(l) as indicated on the top left of each row. The lines follow the legend in Fig 14.

6.4.1 Verification815

An extensive verification process has been shown, based on the simulation of idealized conditions comprising a homogeneous

forest over flat terrain, that revealed the influence of various modelling choices in the flow characteristics. Attention was paid to

three cases, two with different PAD and one with only ground roughness z0 and displacement height d. The turbulence statistics

and spectra showed a general agreement with results found in the literature, while also confirming that the turbulence field above

the forest is different when the forest is explicitly modelled in contrast to what is obtained when relying only on a wall model.820

Notably, higher streamwise skewness indicates a sweep dominated mixing above the modelled canopy. The verification also

highlights the problem of achieving high enough turbulence based solely on large values of z0, as this requires a minimum

height of the first cell node above the ground and away the roughness sublayer to ensure the applicability of Monin-Obukhov

(Basu and Lacser, 2017) while also maintaining a high cell resolution near this region. This problem does not appear when

using PAD to model the forest drag. An important result of the verification is that in simulations employing PAD the z0 value825

did not impact the mean statistics at wind turbine heights. In other words, drag from the canopy completely dominates over the
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