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Response of microphysics scheme to change in vertical resolution
in numerical simulations of moist convection
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We performed numerical simulations using five different vertical resolutions to investigate how the microphysics

processes affect precipitation and convection by changes in vertical resolution. We use five different vertical

resolution settings (50, 100, 200, 300, and 400m) in the calculations with grid widths equally spaced from the surface

to model top. As a result, the higher vertical resolution, the stronger convection and the more precipitation occur.

Our research indicate that the cause of this behavior is the change in the lifted condensation level (LCL) due to the

change in vertical resolution. When the vertical resolution is coarse, the altitude of 1000-1500m is not sufficiently

resolved. For this reason, PCC (water vapor condensation) at altitudes of 1000-1500m is less with rougher vertical

resolution. This difference produces lower-level latent heat release difference, and convective intensity and

precipitation vary with vertical resolution.
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(upper) Fig la: Area average total precipitation (mm).
(lower) Fig 1b: Field mean updraft by altitude for time
averaged in the second 1 hour (m/s).

Different colors represent vertical resolution setting.
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Fig 2: LCL of the environmental field (m).
Different colors represent vertical resolution setting.

aaaaaaaaaaa
nnnnn
oooooooooo

nnnnn

x10
(karkgis) (kgpkgs)

Fig 3: Horizontal mean tendency for cloud water
formation by altitude for time averaged in the second 1
hour (kg/kg/s). (left) v050 setting and (right) v400
setting. Different colors represent all cloud water
Formation/dissipation processes in Morrison scheme.

Details are given in Table 1.
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Table 1: Formation/dissipation process of cloud water

as shown in Figure 3.



