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Supplement Figures

Daily Kappa value on 20150413
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Figure S1. The heat map of average kappa for every configuration for the clusters of microphysics (Y axis) with the cluster of cumulus

parameterization and PBL (x-axis) on the simulation case 2015-04-13. The data is only use the last 36 hours of simulations for calculating
the kappa.

Daily Kappa value on 20150515

n )

Mircophysics

9 %0 % B2 b o, . 9y, O % %~ % B, 4,6}05\9‘,} s, B, %, 8 %, % A o, 9y % % B A%
%

%% % At % 9, o 159,90 0.0 % o 9 00 & G 7, g 9y, 00 & G 2.ty
%5, 0,15, % .\~04r‘,4r‘4y,4;,44b 4’676 0 6 ‘c000 0 0% ‘o 4;4,%%4, ,Ve 4%%%%%%40%@ P A AR

Cumulus-PBL physics

Figure S2. The heat map of average kappa for every configuration for the clusters of microphysics (Y axis) with the cluster of cumulus

parameterization and PBL (x-axis) on the simulation case 2015-05-15. The data is only use the last 36 hours of simulations for calculating
the kappa.
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Figure S3. The heat map of average kappa for every configuration for the clusters of microphysics (Y axis) with the cluster of cumulus

parameterization and PBL (x-axis) on the simulation case 2015-06-17. The data is only use the last 36 hours of simulations for calculating
the kappa.



Daily Kappa value on 20150719
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Figure S4. The heat map of average kappa for every configuration for the clusters of microphysics (Y axis) with the cluster of cumulus

parameterization and PBL (x-axis) on the simulation case 2015-07-19. The data is only use the last 36 hours of simulations for calculating
the kappa.



Daily Score on 20150413
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Figure S5. The heat map of the average kappa for the configuration for the clusters of microphysics, cumulus parameterization, and the

radiation physics (Y axis) with the cluster of PBL-physics, surface physics, and the land surface model (x-axis) on the simulation case 2015-
04-13. The data is only use the last 36 hours of simulations for calculating the kappa.



Daily Score on 20150515
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Figure S6. The heat map of the average kappa for the configuration for the clusters of microphysics, cumulus parameterization, and the

radiation physics (Y axis) with the cluster of PBL-physics, surface physics, and the land surface model (x-axis) on the simulation case 2015-

05-15. The data is only use the last 36 hours of simulations for calculating the kappa.



Daily Score on 20150719
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Figure S7. The heat map of the average kappa for the configuration for the clusters of microphysics, cumulus parameterization, and the
radiation physics (Y axis) with the cluster of PBL-physics, surface physics, and the land surface model (x-axis) on the simulation case 2015-
07-19. The data is only use the last 36 hours of simulations for calculating the kappa.



Daily Score on 20150823
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Figure S8. The heat map of the average kappa for the configuration for the clusters of microphysics, cumulus parameterization, and the
radiation physics (Y axis) with the cluster of PBL-physics, surface physics, and the land surface model (x-axis) on the simulation case 2015-
08-23. The data is only use the last 36 hours of simulations for calculating the kappa.
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Figure S9. The mean cloud cover fraction (-) the observation from the satellite (black line) and by simulation (color line) from the com-
bination of microphysics (by different color) and PBL physics (in different row) in case 2015-04-13. The color block represents the range
of percentiles, the darker block is limited between 25% and 75%, and the lighter block is limited between 5% and 95%. The grey block
indicates the spin-up time for ESIAS-met, which is not included in the root mean square error rmse, standard deviation (), and the mean
simulated cloud cover fraction (Z).
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Figure S10. The mean cloud cover fraction (-) the observation from the satellite (black line) and by simulation (color line) from the com-
bination of microphysics (by different color) and PBL physics (in different row) in case 2015-05-15. The color block represents the range
of percentiles, the darker block is limited between 25% and 75%, and the lighter block is limited between 5% and 95%. The grey block
indicates the spin-up time for ESIAS-met, which is not included in the root mean square error rmse, standard deviation (), and the mean
simulated cloud cover fraction (Z).
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Figure S11. The mean cloud cover fraction (-) the observation from the satellite (black line) and by simulation (color line) from the com-
bination of microphysics (by different color) and PBL physics (in different row) in case 2015-06-17. The color block represents the range
of percentiles, the darker block is limited between 25% and 75%, and the lighter block is limited between 5% and 95%. The grey block
indicates the spin-up time for ESIAS-met, which is not included in the root mean square error rmse, standard deviation (), and the mean
simulated cloud cover fraction (Z).

o



1.00

Zors

<

S ./\/v\/\

® 050

g 0.25 mse= 0.116 mse= 0119 mse= 0.092 mse= 0159 mse= 0120

6= 0211 o= 0182 5= 0200 5= 0216 o= 0246
000 Kessler-GFS Kessler-MYNN2 Kessler-MYNN3 Kessler-ACM2 sler-Bpulac
1.00
Zors
=
@ 050
3 025 mse= 0115 mse= 0.135 rmse= 0.125 rmse = 0.094 rmse= 0.087 mse= 0135
g o
o= 0223 6= 0235 o= 0220 o= 0247 o= 0221 o= 0242
0.00 WSM3YS WSM3-GES | | | | WSM3-MYNNZ | | WSM3I-MYNN3 | | WSMIAGM2 | | | WsM3-Bqulac | |
1.00
Zors
=
® 050
ERTS mse= 0103 mse= 0.112 mse=0.050 mse= 0.066 rmse = 0.068 mse= 0039
g
6= 0223 6= 0237 6= 0212 6= 0235 5= 0215 o= 0226
0.00 LWSMEYSU WSMG-GFS WSMg-MYNN2 WSMG-MYNN3 WSMG-AGM2, WSMg-BquLac
1.00
s Fﬂ@i _,\/V\,/\
g ’/\f\'\/-\
2 025 mse= 0.082 mse= 0.141 mse= 0146 mse= 0.083 rmse=0.099 mse= 0077
g
o= 0.146 a= 0157 o= 0133 o= 0.167 o= 0229 o= 0255
0.00 L GaddardyYsy ddard-GF ddard;MYNN: ddard;MYNN: ddard:ACHM2 ddard;BoyLag
1.00
Zors
=
® 050
3 025 mse = 0.082 mse= 0175 mse= 0.112 rmse= 0.146 rmse= 0.077 mse=0.094
g o
o= 0.146 o= 0124 6= 0138 o= 0133 6= 0153 o= 0.143
0,00 CAM 515U CAM 5.1-GF CAM 5.1-MYNNZ CAM 5.1-MYNN CAM 5.1-ACH2 CAM 5.1-BoyLa
1.00
Zors
<
® 050
2 025 mse= 0099 mse= 0.089 mse=0.086 mse= 0.070 rmse= 0075 mse= 0103
2o
o= 0229 6= 0211 o= 0229 o= 0232 6= 0225 o= 0225
0.00 LSBULinYSY SBU-YLin,GFS SBUALInMYNN: SBU-YLin;MYNN3 | sBUvLinACH2 SRU-YLinBoyLag
“"00 06 1218 2430 36 42 48 00 06 12 18 24 30 36 42 48 00 06 12 18 24 30 36 42 48 00 06 12 18 24 30 36 42 48 00 06 12 18 24 30 36 42 48 00 06 12 18 24 30 36 42 48
Hour Hour Hour Hour Hour Hour

Figure S12. The mean cloud cover fraction (-) the observation from the satellite (black line) and by simulation (color line) from the com-
bination of microphysics (by different color) and PBL physics (in different row) in case 2015-07-19. The color block represents the range
of percentiles, the darker block is limited between 25% and 75%, and the lighter block is limited between 5% and 95%. The grey block
indicates the spin-up time for ESIAS-met, which is not included in the root mean square error rmse, standard deviation (), and the mean
simulated cloud cover fraction (Z).
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Figure S13. The mean cloud cover fraction (-) the observation from the satellite (black line) and by simulation (color line) from the com-
bination of microphysics (by different color) and PBL physics (in different row) in case 2015-09-21. The color block represents the range
of percentiles, the darker block is limited between 25% and 75%, and the lighter block is limited between 5% and 95%. The grey block
indicates the spin-up time for ESIAS-met, which is not included in the root mean square error rmse, standard deviation (), and the mean
simulated cloud cover fraction (Z).
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