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Figure S1 Zonal distributions of precipitation averaged during the event (June 25 00:00 to 8 

June 27 12:00 UTC time) over East China (denoted as the black box in Fig. 2) from the CMA 9 

station observations and the simulations with the global uniform (15 km, solid lines) and 10 

variable (16 km over the refined region as shown in Fig. 1c, dash lines) resolutions with two 11 

cloud microphysics parameterizations (WSM6, red dash lines; Thompson, green dash lines). 12 

The modeling results are sampled at the CMA station. 13 
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Figure S2 Spatial distributions of precipitation averaged during the event (June 25 00:00 to 18 

June 27 12:00 UTC time) from the simulations with the global uniform (15 km) and variable 19 

(16 km over the refined region as shown in Fig. 1c) resolutions. The V16km simulations with 20 

the WSM6 and Thompson cloud microphysics schemes are shown. The spatial correlation 21 

coefficient between the V16km simulations with two different cloud microphysics is 0.85. 22 
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Figure S3 Spatial distributions of grid-resolved precipitation averaged during the event from 27 

the simulations with the global uniform (15 km) and variable (16 km over the refined region) 28 

resolutions. The V16km simulations with the WSM6 and Thompson cloud microphysics 29 

schemes are shown. The spatial correlation coefficient between the V16km simulations with 30 

two different cloud microphysics is 0. 31 
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Figure S4 Temporal variation of precipitation during the event averaged over East China 38 

(denoted as the black box in Fig. 2) from the CMA station observations and the simulations 39 

with the global uniform and variable resolutions with two convective parameterizations. The 40 

modeling results are sampled at the CMA stations. 41 
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Figure S5 Spatial distributions of geopotential height and wind fields at 700 hPa at UTC 54 

0000 of each day during the simulation (June 23 00:00 to June 27 00:00 UTC time) from the 55 

simulations with the global uniform (15 km) and variable (16 km over the refined region as 56 

shown in Fig. 1c) resolutions. The black box denotes the region for the analysis in this study. 57 
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Figure S6 Time-Latitude cross section of precipitation during the event over East China from 64 

the CMA station observations and difference between the CMA and the simulations 65 

(simulation minus observation) with the global uniform and variable resolutions with two 66 

convective parameterizations. The modeling results are sampled at the CMA stations. 67 
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Figure S7 Spatial distribution of fraction of averaged parameterized and resolved 80 

precipitation in total precipitation during the event over East China from the simulations with 81 

the resolutions of 60 km, 16 km, and 4 km. 82 
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Figure S8 Global distributions of precipitation and wind fields at 850 hPa averaged during 94 

the event from the MPAS simulations at the resolutions of U60 km, V30 km, V16 km, and 95 

V4 km. The observed mean precipitation from the CMORPH satellite retrievals (downloaded 96 

from https://climatedataguide.ucar.edu/climate-data/cmorph-cpc-morphing-technique-high-97 

resolution-precipitation-60s-60n) and the wind fields from the ERA5 reanalysis are shown as 98 

well. The black box denotes the region for the analysis in the following. For comparison, the 99 

GFS forecasts at 1 degree and 0.5 degree resolutions are also shown.   100 
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Figure S9 Temporal variation of precipitation during the event averaged over East China 109 

(denoted as the black box in Fig. 2) from the CMA station observations, the GFS forecasts, 110 

and the MPAS simulations at multiple resolutions and with two cloud microphysics 111 

parameterizations. The modeling results are sampled at the CMA stations. 112 
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Figure S10 Spatial distributions of geopotential height and wind fields at 700 hPa at UTC 124 

0000 of each day during the simulation (June 23 00:00 to June 27 00:00 UTC time) from the 125 

MPAS simulations at the resolutions of 60 km, 30 km, 16 km, and 4 km. The black box 126 

denotes the region for the analysis in this study. For comparison, the GFS forecast at 1 degree 127 

resolution is also shown.   128 
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Figure S11 Time-Latitude cross section of precipitation during the event over East China 139 

from the CMA station observations and difference between the CMA and the GFS forecasts, 140 

the MPAS simulations (simulation minus observation) at multiple resolutions and with two 141 

cloud microphysics parameterizations. The modeling results are sampled at the CMA stations. 142 
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