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Table 1. List combination of WRF parameterization (Sensitivity Testing).
	No.
	Physics Parameterization
	Abbreviation
	Ref.

	1
	Microphysics
	WRF Single Moment 3
	WSM3
	Hong et al. (2004)

	
	
	WRF Single Moment 5
	WSM5
	Hong et al. (2004)

	
	
	WRF Single Moment 6
	WSM6
	Hong (2006)

	
	
	WRF Double Moment 5
	WDM5
	Lim & Hong (2010)

	
	
	WRF Double Moment 6
	WDM6
	Lim & Hong (2010)

	
	
	Morrison 2 Moment
	Morr
	Morrison et al. (2009)

	2
	PBL
	Yonsei University Scheme
	YSU
	Hong et al. (2006)

	
	
	Asymmetric Convection Model 2 Scheme
	ACM2
	Pleim (2007)

	3
	Land Surface
	5–layer Thermal Diffusion Scheme
	T-Diff
	Dudhia (1996)

	
	
	Noah–MP Land Surface Model
	N-MP
	Niu et al. (2011)





















Table 2. Verification rank of 27 total configuration
	No
	Configuration
	PC
	Rank
	TS/CSI
	Rank
	BIAS
	Rank
	FAR
	Rank
	HIT
	Rank

	1
	WSM3
	YSU
	T-Diff
	0,77553
	13
	0,14471
	23
	1,14469
	3
	0,13551
	4
	0,27656
	24

	2
	
	
	N–MP
	0,77768
	10
	0,15652
	20
	1,17528
	6
	0,13693
	6
	0,29984
	20

	3
	
	ACM2
	T-Diff
	0,77917
	3
	0,15767
	19
	1,16200
	4
	0,13500
	2
	0,29864
	21

	4
	
	
	N–MP
	0,77938
	2
	0,16060
	18
	1,17405
	5
	0,13576
	5
	0,30469
	18

	5
	WSM5
	YSU
	T-Diff
	0,77949
	1
	0,16753
	16
	1,20839
	9
	0,13830
	7
	0,32083
	17

	6
	
	
	N–MP
	0,77809
	8
	0,17323
	13
	1,25587
	13
	0,14271
	11
	0,33862
	15

	7
	
	ACM2
	T-Diff
	0,77774
	9
	0,17265
	14
	1,25376
	11
	0,14290
	12
	0,33645
	16

	8
	
	
	N–MP
	0,77882
	5
	0,17707
	8
	1,26227
	15
	0,14292
	13
	0,34357
	10

	9
	WSM6
	YSU
	T-Diff
	0,77877
	7
	0,17483
	11
	1,24870
	10
	0,14197
	9
	0,33865
	14

	10
	
	
	N–MP
	0,77753
	12
	0,17766
	6
	1,27600
	16
	0,14491
	16
	0,34761
	9

	11
	
	ACM2
	T-Diff
	0,77766
	11
	0,17400
	12
	1,25641
	14
	0,14336
	14
	0,33937
	13

	12
	
	
	N–MP
	0,77908
	4
	0,17719
	7
	1,25426
	12
	0,14223
	10
	0,34258
	12

	13
	Morr
	YSU
	T-Diff
	0,67847
	26
	0,17604
	9
	2,20891
	25
	0,27936
	26
	0,42526
	6

	14
	
	
	N–MP
	0,70833
	25
	0,22312
	4
	2,16865
	24
	0,25819
	25
	0,52431
	4

	15
	
	ACM2
	T-Diff
	0,72639
	24
	0,17555
	10
	1,76556
	21
	0,21420
	22
	0,39580
	7

	16
	
	
	N–MP
	0,74115
	22
	0,20709
	5
	1,78381
	22
	0,20516
	21
	0,45216
	5

	17
	WDM5
	YSU
	T-Diff
	0,75306
	19
	0,16984
	15
	1,50709
	20
	0,17745
	20
	0,36714
	8

	18
	
	
	N–MP
	0,75197
	21
	0,16210
	17
	1,46593
	19
	0,17543
	19
	0,34338
	11

	19
	
	ACM2
	T-Diff
	0,75863
	18
	0,14106
	25
	1,31244
	18
	0,15991
	18
	0,29722
	22

	20
	
	
	N–MP
	0,76302
	17
	0,14730
	22
	1,28768
	17
	0,15499
	17
	0,30084
	19

	21
	WDM6
	YSU
	T-Diff
	0,76867
	16
	0,13773
	27
	1,19273
	8
	0,14407
	15
	0,27604
	25

	22
	
	
	N–MP
	0,77340
	15
	0,14884
	21
	1,18310
	7
	0,14040
	8
	0,28753
	23

	23
	
	ACM2
	T-Diff
	0,77487
	14
	0,13977
	26
	1,13242
	2
	0,13536
	3
	0,26834
	27

	24
	
	
	N–MP
	0,77882
	6
	0,14445
	24
	1,10493
	1
	0,13107
	1
	0,26936
	26

	25
	3-ensemble
	0,75278
	20
	0,27922
	2
	2,12008
	23
	0,22530
	23
	0,65248
	3

	26
	5-ensemble
	0,74097
	23
	0,28036
	1
	2,27376
	26
	0,24096
	24
	0,66510
	2

	27
	24-ensemble
	0,63750
	27
	0,23968
	3
	3,18853
	27
	0,37487
	27
	0,73274
	1




Continuation of Table 2.
	No
	Configuration
	MAE
	Rank
	MSE
	Rank
	STD_ratio
	Rank
	Bias
	Rank
	Mean of Rank
	Final Rank

	1
	WSM3
	YSU
	T-Diff
	0,3848
	9
	2,3023
	12
	0,7935
	20
	0,0246
	18
	14,000
	14

	2
	
	
	N–MP
	0,3809
	6
	2,2508
	7
	0,7864
	21
	0,0227
	16
	12,444
	9

	3
	
	ACM2
	T-Diff
	0,3778
	4
	2,2246
	4
	0,7742
	24
	0,0265
	21
	11,333
	3

	4
	
	
	N–MP
	0,3801
	5
	2,2386
	5
	0,7770
	23
	0,0242
	17
	10,889
	1

	5
	WSM5
	YSU
	T-Diff
	0,3828
	7
	2,2442
	6
	0,7824
	22
	0,0200
	15
	11,111
	2

	6
	
	
	N–MP
	0,3869
	12
	2,2903
	9
	0,8045
	17
	0,0138
	10
	12,000
	7

	7
	
	ACM2
	T-Diff
	0,3910
	17
	2,3719
	20
	0,8186
	11
	0,0107
	6
	12,889
	10

	8
	
	
	N–MP
	0,3902
	16
	2,3880
	22
	0,8270
	8
	0,0107
	5
	11,333
	4

	9
	WSM6
	YSU
	T-Diff
	0,3877
	14
	2,3640
	19
	0,8135
	13
	0,0146
	11
	12,000
	6

	10
	
	
	N–MP
	0,3874
	13
	2,3466
	16
	0,8094
	15
	0,0136
	9
	12,444
	8

	11
	
	ACM2
	T-Diff
	0,3891
	15
	2,3826
	21
	0,8170
	12
	0,0134
	8
	13,333
	12

	12
	
	
	N–MP
	0,3858
	11
	2,3552
	17
	0,8042
	18
	0,0170
	13
	11,556
	5

	13
	Morr
	YSU
	T-Diff
	0,4439
	26
	2,2960
	11
	0,8237
	9
	0,0417
	24
	18,000
	26

	14
	
	
	N–MP
	0,4641
	27
	2,4979
	26
	0,9084
	1
	0,0799
	27
	18,111
	27

	15
	
	ACM2
	T-Diff
	0,4294
	25
	2,3294
	15
	0,8360
	7
	0,0298
	23
	17,111
	24

	16
	
	
	N–MP
	0,4154
	24
	2,2934
	10
	0,8643
	3
	0,0286
	22
	14,889
	19

	17
	WDM5
	YSU
	T-Diff
	0,4013
	20
	2,2786
	8
	0,8122
	14
	0,0032
	2
	14,000
	13

	18
	
	
	N–MP
	0,4076
	22
	2,3240
	13
	0,8394
	4
	0,0087
	4
	14,444
	17

	19
	
	ACM2
	T-Diff
	0,4019
	21
	2,4359
	24
	0,8366
	6
	0,0041
	3
	17,222
	25

	20
	
	
	N–MP
	0,4093
	23
	2,5361
	27
	0,8827
	2
	0,0032
	1
	16,111
	22

	21
	WDM6
	YSU
	T-Diff
	0,3973
	19
	2,4509
	25
	0,8368
	5
	0,0119
	7
	16,333
	23

	22
	
	
	N–MP
	0,3919
	18
	2,4000
	23
	0,8227
	10
	0,0153
	12
	15,222
	20

	23
	
	ACM2
	T-Diff
	0,3858
	10
	2,3572
	18
	0,7990
	19
	0,0248
	19
	15,333
	21

	24
	
	
	N–MP
	0,3829
	8
	2,3275
	14
	0,8051
	16
	0,0255
	20
	12,889
	11

	25
	3-ensemble
	0,2868
	2
	0,4367
	2
	1,3945
	26
	0,0704
	26
	14,111
	15

	26
	5-ensemble
	0,2644
	1
	0,3418
	1
	1,2788
	25
	0,0516
	25
	14,222
	16

	27
	24-ensemble
	0,3562
	3
	1,5466
	3
	0,3705
	27
	0,0170
	14
	14,667
	18



[image: ]
Figure 1. Maximum reflectivity (shaded, unit: ), surface wind from the bottom of the model (25-meter, vector), broken-blue line indicates the cold pool boundaries, white-transparent-shaded indicates the cold pool area, and black line indicates the Bandung basin boundaries from 1430 LT to 1540 LT 26 March 2019. CR indicates Convective Regeneration.
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