Analysis of Aerosol Optical Depth Trendsand theirinfluencing factors over Indo-Gangetic Plain
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Table S1. Linear trends in different aerosols emitted from different sources over western IGP (W-IGP) and eastern IGP (E-IGP) based on EDGAR emission database. All the slope values are statistically significant (p-value < 0.05) over both regions. The abbreviations in table are listed below:
	EDGAR Emission (2003-2015)
	W-IGP (slope value)
	E-IGP (slope value)

	BC (kg m-2 s-1)

	AWB
	7.35E-15
	8.92E-15

	EFB
	5.45E-14
	2.21E-14

	FE
	2.44E-18
	3.89E-17

	FFF
	0
	1.39E-17

	PI
	1.76E-14
	2.59E-14

	RTRES
	4.07E-16
	2.93E-16

	SHIP
	3.49E-17
	1.06E-15

	SWD
	0
	2.19E-18

	OC (kg m-2 s-1)

	AWB
	5.34E-14
	6.52E-14

	EFB
	1.88E-13
	7.88E-14

	FE
	2.38E-19
	3.97E-18

	FFF
	0
	6.93E-18

	PI
	1.49E-14
	2.38E-14

	RTRES
	9.59E-16
	6.89E-16

	SHIP
	1.75E-17
	5.29E-16

	SWD
	0
	6.25E-18

	PM10 (kg m-2 s-1)

	AWB
	8.38E-14
	1.03E-13

	EFB
	8.84E-13
	3.55E-13

	FE
	1.91E-17
	4.41E-16

	FFF
	0
	9.23E-17

	PI
	5.31E-13
	8.82E-13

	RTRES
	1.17E-14
	8.42E-15

	SHIP
	1.75E-16
	5.29E-15

	SWD
	0
	9.61E-17

	PM2.5 (kg m-2 s-1)

	AWB
	7.97E-14
	9.77E-14

	EFB
	4.45E-13
	1.95E-13

	FE
	4.75E-18
	7.94E-17

	FFF
	0
	6.93E-17

	PI
	3.66E-13
	5.98E-13

	RTRES
	6.26E-15
	4.51E-15

	SHIP
	1.75E-16
	5.29E-15

	SWD
	0
	6.25E-17


AWB: Agriculture waste burning, EFB: Energy for buildings, FE: Fuel Exploitation,FFF: Fossil Fuel Fires, PI: Power Industry, RTRES: Road Transportation resuspension, SHIP: Shipping, SWD: Solid waste incineration
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Fig. S1 (a-c). Trends in area-averaged AOD over W-IGP and E-IGP during pre-monsoon season from MODIS (Terra and Aqua) and MERRA-2.
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Fig. S2 (a).Spatial pattern of climatological meanUltraviolet aerosol index (UVAI) (b)trends (year-1) in UVAIduring pre-monsoon season.The statistically significant trends in UVAI at 95% confidence level are marked with a black cross symbol in Fig. S2(b).
The trajectory frequency maps are plotted using Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) model to better understand the air mass movement over the region during pre-monsoon season (MAMJ) over W-IGP and E-IGP. Two representative sites (i.e., Mohali (30.7° 76.72° 310 amsl) and Kolkata (22.33° 88.2° 6.4 amsl)) were chosen within W-IGP and E-IGP regions, respectively. The 7-days backward air mass trajectiories at 2 km above ground level are performed centered over Mohali and Kolkata which is shown in Figure R1(a-b). Figure R1(a) shows that the aerosol contained airmass is transported towards the arid and semi-arid regions located towards the west side of the Indian region (Middle East and adjoining desert regions) (Tiwari et al., 2015, 2018; Singh and Chauhan, 2020). Figure R1(b) shows that air mass is arriving from Arabian sea, southern part of India, neighbouring states (Odisha, Jharkhand, Chhattisgarh), central IGP regions and also Bay of Bengal over E-IGP. This also suggests that the aerosol accumulation and its contribution are lesser through the transported airmass over E-IGP than that of W-IGP as it mostly brings the maritime airmass, which is mostly cleaner. However, on the other hand, the E-IGP receives airmass from the landmass region contains polluted airmass from industrial sectors, is mainly from various coal-based power plants, industrial activities in the neighbouring states and northern/central part of India, which contains different aerosol species contributed towards high aerosol loading/accumulation over this region particularly (Prasad et al., 2006; Rawat et al., 2019; Singh and Chauhan, 2020). In addition to this, the mining activities in the E-IGP are also a potential source for the aerosol loading over the region during pre-monsoon season and other seasons (Prasad et al., 2006).
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Fig. S3 (a-b). 7-days backward airmass trajectory frequency over Mohali and Kolkata a site located in W-IGP and E-IGP during pre-monsoon season (MAMJ), respectively. 
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