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Abstract Traditional cumulus convection parameterization schemes may be inefficient in the numerical
simulation of precipitation with high resolution model, especially when the grid size less than 10 km,
while the scale-aware cumulus convection parameterization scheme is an effective alternative. In this
study, 5 simulation experiments with horizontal resolutions of 800 m, 1 km, 3 km, 10 km and 20 km are
carried out using the CMA-MESO model ( China Meteorological Administration MESOscale model ) and

the scale-aware KFeta ( Kain—Fritsch eta) cumulus convection parameterization scheme for Typhoon
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Chaba. The results are as follows. (1) With the increase of horizontal resolution, the precipitation
intensity and falling area simulated by the scale-aware KFeta cumulus convection parameterization scheme
are closer to the real situation, which significantly reduces the false precipitation caused by cumulus
clouds and improves the grid precipitation. (2) With the weakening of convective intensity, the
advantages of the scale-aware KFeta cumulus convection parameterization scheme gradually become
prominent, and the missing ratio and false alarm ratio are significantly reduced. (3) In the strong
convection area at the time of the maximum precipitation, the simulation results of the radar composite
reflectivity of the scale-aware KFeta cumulus convection parameterization scheme are better. On the
whole, the scale-aware KFeta cumulus convection parameterization scheme performs better under weak

convective intensity, which provides a reference for improving the prediction of heavy precipitation in the

current numerical model.
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Fig.1 The 24-h accumulated precipitation observed from 00:00 UTC 2 to 00:00 UTC 3 July
and from 00:00 UTC 4 to 00:00 UTC 5 July 2022
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Fig.2  The 24-h accumulated precipitation simulated by KF experiment, scale experiment and phy experiment

from 00;00 UTC 2 to 00:00 UTC 3 July 2022
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The 24-h accumulated precipitation simulated by KF experiment, scale experiment and phy experiment

from 00:00 UTC 4 to 00:00 UTC 5 July 2022
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