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Summary The Impact of LW Radiation on Turbulence

The GABLS3 intercomparison (Bosveld et al., 2014) comprises two cases for modelling studies:
an SCM case covering the full duirnal cycle and an LES case covering the developed SBL and
the morning transition. Atmospheric radiative interactions are not considered in the standard
LES case. Here we investigate the impact of including radiation in the simulation.

Including radiation reduces the peak values of {TS in the SBL and in the entrainment zone during
the transition, mainly because the weaker temperature gradients reduce the rate of production
of crg. There is no systematic impact on the shape of the turbulent spectra.
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The Budget of TKE and the Entrainment Rate

Initial profiles of wind, potential temperature and specific humidity.

The Structure of the BL The budget of TKE controls the entrainment of more buoyant air into the mixed layer. This is not
qualitatively affected by radiation and standard parametrizations of the entrainment rate, applied
Five hours in to the simulation, the surface buoyancy flux changes sign and a mixed layer forms, with the diagnosed buoyancy jump, yield realistic results. Here we illustrate the parametrizations
subsequently growing and eroding the SBL during the morning transition. The inclusion of LW of Conzemius and Fedorovich (2006) and Beare (2008) on the simulation including LW radiation.
radiation causes significant deepening and drying of the mixed layer and the entrainment zone Note the importance of shear production in the entrainment zone.
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- as . LW radiative cooling in the atmosphere significantly affects the growth of the mixed layer through
LW Radiative Heatlng Rates and the BUOYEmCY JumP the morning transition and should be considered in LES of the transition. Its inclusion in the
GABLS3 simulation led to better agreement with observed profiles of potential temperature and

Since the near-surface air temperature is prescribed, background LW radiative cooling of just specific humidity.

over 2 Kd—! causes relative cooling of the residual layer, reducing the buoyancy jump, as does
radiative smoothing of the temperature profile around the top of the SBL. The reduced buoyancy
jump results in faster growth of the mixed layer. The impact of these two contributions can be
determined separately.
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