Descriptions for the Supplementary Data 


[bookmark: _GoBack]File: Supplementary Data 1 

Format: MATLAB ‘mat’ binary data format. 
	No.
	Variable Name
	Dimension 
	Unit
	Description 

	[bookmark: _Hlk534150771]1
	[bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK96]num_bin_grid_ensemble_mean
	16×180×360
(L×M×N)
	#
	[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74]The mean of the 100 Monte Carlo calculations for the black carbo (BC) particle number emission (#) in 16 different size bins from 10nm to 6309nm as shown in Supplementary Table7 in each grid box (1 degree latitude×1 degree longitude):
· [bookmark: OLE_LINK75][bookmark: OLE_LINK76]1st dimension (L=16): 16 size bins as shown in Supplementary Table7;
· 2nd dimension (M=180): latitude coordinates from −90° to 90° with a resolution of 1 degree;
· 3rd dimension (N=360): longitude coordinates from −180° to 180° with a resolution of 1 degree.

	2
	[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK97]num_grid_ensemble_mean
	180×360
(M×N)
	#
	The mean of the 100 Monte Carlo calculations for the aviation BC particle number emissions in each grid box (1 degree latitude×1 degree longitude):
· 1st dimension (M=180): latitude coordinates from −90° to 90° with a resolution of 1 degree;
· 2nd dimension (N=360): longitude coordinates from −180° to 180° with a resolution of 1 degree.

	3
	[bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK98][bookmark: OLE_LINK99]mass_grid
	180×360
(M×N)
	kg
	The aviation BC mass emissions in each grid box (1 degree latitude×1 degree longitude):
· 1st dimension (M=180): latitude coordinates from −90° to 90° with a resolution of 1 degree;
· 2nd dimension (N=360): longitude coordinates from −180° to 180° with a resolution of 1 degree.

	4
	[bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK100][bookmark: OLE_LINK101]fuel_grid
	180×360
(M×N)
	kg
	The aviation fuel consumption in each grid box (1 degree latitude×1 degree longitude):
· 1st dimension (M=180): latitude coordinates from −90° to 90° with a resolution of 1 degree;
· 2nd dimension (N=360): longitude coordinates from −180° to 180° with a resolution of 1 degree.

	5
	[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK102][bookmark: OLE_LINK103]gmd_all_ensemble
	100
	nm
	The fitted GMDs (nm) of the total BC particles from the global aviation emissions for the 100 Monte Carlo calculations.

	6
	[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK104]gmd_ccd_sub_ensemble
	3×100

	nm
	The fitted GMDs (nm) of the BC particles from the global aviation emissions during the three CCD sub-phases (climb, cruise and descent) for the 100 Monte Carlo calculations.
· 1st dimension (K=3): three CCD sub-phases, (1) climb, (2) cruise and (3) descent;
· 2nd dimension (M=100): the 100 Monte Carlo calculations.

	7
	[bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK105]gmd_ccd_all_ensemble
	100
	nm
	The fitted GMDs (nm) of the BC particles from the global aviation emissions during the whole CCD phase for the 100 Monte Carlo calculations.

	8
	[bookmark: OLE_LINK106][bookmark: OLE_LINK107]gmd_lto_sub_ensemble 
	4×100
	nm
	The fitted GMDs (nm) of the BC particles from the global aviation emissions during the four LTO sub-phases (taxi, take-off, climb-out and approach) for the 100 Monte Carlo calculations.
· 1st dimension (K=4): four LTO sub-phases, (1) taxi, (2) take-off, (3) climb-out and (4) approach;
· 2nd dimension (M=100): the 100 Monte Carlo calculations.

	9
	[bookmark: OLE_LINK108][bookmark: OLE_LINK109][bookmark: OLE_LINK110]gmd_lto_all_ensemble
	100
	nm
	The fitted GMDs (nm) of the BC particles from the global aviation emissions during the whole LTO phase for the 100 Monte Carlo calculations.

	10
	[bookmark: OLE_LINK111][bookmark: OLE_LINK112]gsd_all_ensemble
	100
	/
	The fitted GSDs of the total BC particles from the global aviation emissions for the 100 Monte Carlo calculations.

	11
	[bookmark: OLE_LINK113]gsd_ccd_sub_ensemble
	3×100

	/
	The fitted GSDs of the BC particles from the global aviation emissions during the three CCD sub-phases (climb, cruise and descent) for the 100 Monte Carlo calculations.
· 1st dimension (K=3): three CCD sub-phases, (1) climb, (2) cruise and (3) descent;
· 2nd dimension (M=100): the 100 Monte Carlo calculations.

	12
	[bookmark: OLE_LINK114]gsd_ccd_all_ensemble
	100
	/
	The fitted GSDs of the BC particles from the global aviation emissions during the whole CCD phase for the 100 Monte Carlo calculations.

	13
	[bookmark: OLE_LINK115][bookmark: OLE_LINK116]gsd_lto_sub_ensemble 
	4×100
	/
	The fitted GSDs of the BC particles from the global aviation emissions during the four LTO sub-phases (taxi, take-off, climb-out and approach) for the 100 Monte Carlo calculations.
· 1st dimension (K=4): four LTO sub-phases, (1) taxi, (2) take-off, (3) climb-out and (4) approach;
· 2nd dimension (M=100): the 100 Monte Carlo calculations.

	14
	[bookmark: OLE_LINK117]gsd_lto_all_ensemble
	100
	/
	The fitted GSDs of the BC particles from the global aviation emissions during the whole LTO phase for the 100 Monte Carlo calculations.

	15
	[bookmark: OLE_LINK118][bookmark: OLE_LINK119]num_ccd_sub_ensemble
	3×100
	#
	The number of the BC particles from the global aviation emissions during the three CCD sub-phases (climb, cruise and descent) for the 100 Monte Carlo calculations.
· 1st dimension (K=3): three CCD sub-phases, (1) climb, (2) cruise and (3) descent;
· 2nd dimension (M=100): the 100 Monte Carlo calculations.

	16
	[bookmark: OLE_LINK120][bookmark: OLE_LINK121]num_lto_sub_ensemble
	4×100
	#
	The number of the BC particles from the global aviation emissions during the four LTO sub-phases (taxi, take-off, climb-out and approach) for the 100 Monte Carlo calculations:
· 1st dimension (K=4): four LTO sub-phases, (1) taxi, (2) take-off, (3) climb-out and (4) approach;
· 2nd dimension (M=100): the 100 Monte Carlo calculations.

	17
	[bookmark: OLE_LINK122][bookmark: OLE_LINK123]mass_ccd_sub
	3
	kg
	The aviation BC mass emissions during the three CCD sub-phases: (1) climb, (2) cruise and (3) descent.

	18
	[bookmark: OLE_LINK124][bookmark: OLE_LINK125]mass_lto_sub
	4
	kg
	The aviation BC mass emissions during the three LTO sub-phases: (1) taxi, (2) take-off, (3) climb-out and (4) approach.

	19
	[bookmark: OLE_LINK126][bookmark: OLE_LINK127]fuel_ccd_sub
	3
	kg
	The aviation fuel consumption during the three CCD sub-phases: (1) climb, (2) cruise and (3) descent.

	20
	[bookmark: OLE_LINK128][bookmark: OLE_LINK129]fuel_lto_sub
	4
	kg
	The aviation fuel consumption during the three LTO sub-phases: (1) taxi, (2) take-off, (3) climb-out and (4) approach.

	21
	[bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK132]num_bin_ccd_sub_ensemble
	16×3×100
(L×M×N)
	#
	The number of the BC particles in 16 different size bins from 10nm to 6309nm as shown in Supplementary Table 7 from the global aviation emissions during the three CCD sub-phases (climb, cruise and descent) for the 100 Monte Carlo calculations:
· 1st dimension (L=16): 16 size bins as shown in Supplementary Table 7;
· 2nd dimension (M=3): three CCD sub-phases, (1) climb, (2) cruise and (3) descent;
· 3rd dimension (N=100): the 100 Monte Carlo calculations.

	22
	[bookmark: OLE_LINK133][bookmark: OLE_LINK134]num_bin_lto_sub_ensemble
	16×4×100
(L×M×N)
	#
	The number of the BC particles in 16 different size bins from 10nm to 6309nm as shown in Supplementary Table 7 from the global aviation emissions during the three LTO sub-phases (taxi, take-off, climb-out and approach) for the 100 Monte Carlo calculations:
· 1st dimension (L=16): 16 size bins as shown in Supplementary Table 7;
· 2nd dimension (M=4): four LTO sub-phases, (1) taxi, (2) take-off, (3) climb-out and (4) approach;
· 3rd dimension (N=100): the 100 Monte Carlo calculations.



