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When the horizontal grid size of a numerical weather prediction (NWP) model is between 1 and 10 km, which is
referred to as the gray-zone, updrafts in convective clouds cannot be fully resolved explicitly and a subgrid cloud
parameterization scheme is still necessary. However, some critical assumptions in conventional subgrid convective
parameterization schemes become invalid when the horizontal grid reaches a size smaller than 10 km. As such, an
alternative subgrid cloud parameterization that is distinct from the conventional ones is required in NWP models
at the gray-zone resolutions. To meet this requirement, a new subgrid cloud parameterization scheme has been
developed in the Weather Research and Forecasting (WRF) model. Unlike the existing schemes for subgrid cloud
parameterization in the WRF model, this new scheme determines the scale-adaptiveness using the Arakawa-Wu
unified parameterization and the cloud work function.
A set of sensitivity experiments with the WRF model is conducted for a heavy rainfall case over North China. The
results show that the new scheme outperforms the existing scale-adaptive schemes in the WRF model at 9 km and
3 km. The use of the new scheme is found to be critical to alleviating biases in precipitation forecasts.


