6.1 Analysis of the MPAS convective-permitting physics suite in the tropics with different
parameterizations of convection.
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As the Weather Research Forecast (WRF) model, the atmospheric component of the Model for
Prediction Across Scales (MPAS) hosts several parameterizations of deep convection, including
a few that adapt to horizontal resolutions varying between nonhydrostatic and hydrostatic
scales.

Using uniform and variable-resolution meshes, we compare 30-day simulations run with the
convective parameterization developed by Grell and Freitas (2014), the convective
parameterization developed by Tiedtke (1989) and further modified by Wang et al. (2007), and
the multi-scale version of the Kain-Fritsch convection parameterization (Alapaty et al. 2014).
We also include the first results of our implementation of the scale-aware parameterization of
convection developed by Chikira and Sugiyama (2010).

As we plan to transition MPAS to a near-global convection-permitting model for seasonal time-
scale predictions, an improved understanding of the interactions between convective, grid-
scale, and radiation processes at non-hydrostatic scales and at long time-scales is needed. Using
the 30 km-6 km variable-resolution mesh centered over the Western Tropical Pacific Ocean, we
compare outputs of our 30-day simulations against satellite data over the most refined region
of the mesh. Our results focus on the distribution of precipitation, cloudiness, and the top-of-
the-atmosphere radiation budget.
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