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S.1 Integrating Nephelometer (Model-3563) and truncation error
Integrating Nephelometer (IN) 3563 manufactured by TSI USA and utilized for scattering measurements of the aerosol. IN 3563 is designed for in-situ long-term monitoring of the physical property of aerosol particles at a visible wavelength. It measures the scattered photon by the aerosol particles and converts them to counting frequencies and then scattering coefficients utilizing calibration constants. It counts photons using the photomultiplier tubes (TSI, 2005). IN-3563 gives the total and backward scattering coefficient at three wavelengths [blue (380 nm), green (550 nm), and red (700 nm)]
	Real Nephelometer is not ideal but introduces various systematic errors influencing the measured value. In particular, a fraction of the near-forward and near-backward scattered light is not measured. The term "angular truncation error" (abbreviated "T") refers to this and is a function of the truncation angle value = 7°) (Anderson and Ogren, 1998). For particles large compared to the wavelength of the scattered light, this truncation error is generally larger than other systematic measurement errors and can become as large as a factor of 2 (Anderson and Ogren, 1998). Ideally, Nephelometer truncation angles should be reduced well below the common truncation angle of 7° to facilitate the accurate measurement of total scattering from coarse particles. In practice, no significant improvements have been made over the last few decades. As a consequence these conventional Nephelometers such as the TSI 3563 are well suited for the measurement of total scattering from accumulation mode particles i.e., volume means diameters between 0.2 and 0.4 mm with non-idealities introducing uncertainties less than 10%. However, for coarse particles with diameters greater than 1 mm, these errors increase dramatically to 20%–50%, indicating that these Nephelometers are not well suited for the measurement of total scattering from coarse particles (Anderson and Ogren, 1998). Calibration media are common gases e.g., zero air and carbon dioxide, but aerosols and solids can also be used. The Nephelometer signal is measured with both media sequentially, yielding two signals. A thorough discussion is available in Anderson and Ogren (1998).
S.2 Data Correction
In this study, the data correction is conducted by applying the Anderson and Oregen (1998) approach. After correction, a 0.5-34% lesser value of Tscf550nm is found. For Bscf550nm 14% higher value is found in winter, while a 12-36% lower value is observed in the other seasons. Similarly, 10% higher in winter and 4-22% lower in the other seasons observed for bf. For α450-700 nm and g, 4% and 9% lower values in winter and 6-10% and 4-7% higher values in the other seasons after correction, respectively.   After the correction of the dataset a significant improvement is observed in the calculated optical parameters of aerosol, the lowest and highest variation in the dataset is found in winter and post-monsoon season, respectively (Fig. S1).  
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Fig.S1 Instrument measured Tscf550 nm and corrected Tscf550 nm shown for the various seasons at the station
Table S1: Various types of soot and their refractive indices 
	Sl. No.
	Real part (n)
	Imaginary (k)
	Name
	Description
	Reference

	1
	1.25
	0.25
	Soot H25
	Graphite particles with a structure comprising 75% space have a density of 625 Kg m-3 (volume add-on is assumed for a pure substance of graphite and air)

	Horvath (1993)

	2
	1.5
	0.5
	Soot H50
	Graphite particles with a structure containing 50% space have a density of 1250 Kg m-3 (assumed as a homogeneous mixture of graphite and air, volume add-on) 
	Horvath (1993)

	3
	1.8
	0.5
	Soot B
	Different carbon content coals from the United States (78-94%, dry ash-free basis)
	Twitty and Weinman (1971)

	4
	1.9
	0.66
	Soot A
	Carbon soot
	Bergstrom (1972)

	5
	2
	1
	Soot G
	Carbon black with low porosity, a carbon content of >97%, and a density of ≈1.85 g/cm3 (not graphitized). Commercial carbon black
	Janzen (1979)

	6
	1.55
	0
	SiO2
	Silicon Dioxide
	Seinfeld and Pandis (1998)

	7
	1.56
	0.006
	Mineral dust
	Mineral dust
	Seinfeld and Pandis (1998)
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[bookmark: _GoBack]Fig. S2 Seasonal mean synoptic flow at 50-m above the surface over the study region during a winter, b pre-monsoon, c monsoon, and d post-monsoon seasons.  The bigger red line represents the intensity of the wind and the arrow indicates the direction of the flow. 

Table S2
Table S2.1 Soot H25, m=n-ik (1.25-0.25i) at wavelength 550 nm (Horvath 1993)                                              
	Radius (μm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0051
	0.0051

	0.0250
	0.0143
	0.0141

	0.0400
	0.0367
	0.0363

	0.0500
	0.0578
	0.058

	0.1000
	0.2581
	0.258

	0.2000
	0.7324
	0.7316

	0.3000
	0.8479
	0.8492

	0.4000
	0.8925
	0.893

	0.5000
	0.9143
	0.9144

	0.7500
	0.9373
	0.9374

	1.0000
	0.9469
	0.9468

	1.5000
	0.9554
	0.9554

	2.5000
	0.9608
	0.9608




Table S2.2 Soot H50, m=1.5-0.5i at wavelength 550 nm (Horvath 1993)
	Radius (μm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0055
	0.0054

	0.0250
	0.0154
	0.0155

	0.0400
	0.0395
	0.0398

	0.0500
	0.0623
	0.0626

	0.1000
	0.2920
	0.292

	0.2000
	0.7215
	0.7236

	0.3000
	0.8174
	0.8170

	0.4000
	0.8538
	0.8542

	0.5000
	0.8725
	0.8726

	0.7500
	0.8940
	0.8940

	1.0000
	0.9028
	0.9028

	1.5000
	0.9104
	0.9104

	2.5000
	0.9155
	0.9155



Table S2.3 Soot B, m=1.8-0.5i at wavelength 550 nm (Twitty and Weinman 1971)
	Radius (μm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0065
	0.0064

	0.0250
	0.0179
	0.018

	0.0400
	0.0457
	0.0461

	0.0500
	0.0719
	0.0722

	0.1000
	0.3344
	0.3344

	0.2000
	0.7081
	0.7075

	0.3000
	0.7915
	0.7927

	0.4000
	0.8309
	0.8314

	0.5000
	0.8510
	0.8511

	0.7500
	0.8711
	0.8712

	1.0000
	0.8797
	0.8796

	1.5000
	0.8871
	0.8871

	2.5000
	0.8920
	0.8920



Table S2.4 Soot A, m=1.9-0.66i  at wavelength 550 nm (Bergstrom 1972)
	Radius (μm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0068
	0.00662

	0.0250
	0.0188
	0.0181

	0.0400
	0.0479
	0.047

	0.0500
	0.0753
	0.0737

	0.1000
	0.3338
	0.3288

	0.2000
	0.6828
	0.686

	0.3000
	0.7717
	0.776

	0.4000
	0.8088
	0.812

	0.5000
	0.8265
	0.831

	0.7500
	0.8466
	0.85

	1.0000
	0.8551
	0.8587

	1.5000
	0.8624
	0.866

	2.5000
	0.8670
	0.8671



Table S2.5 Soot G m=2-1i  at wavelength 550 nm (Janzen 1979)
	Radius (µm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0064
	0.00639

	0.0250
	0.0176
	0.0177

	0.0400
	0.0443
	0.04470

	0.0500
	0.0691
	0.0693

	0.1000
	0.2870
	0.2869

	0.2000
	0.6518
	0.6511

	0.3000
	0.7418
	0.7428

	0.4000
	0.7765
	0.7768

	0.5000
	0.7940
	0.7941

	0.7500
	0.8140
	0.8140

	1.0000
	0.8223
	0.8223

	1.5000
	0.8292
	0.8292

	2.5000
	0.8332
	0.8331



Table S2.6 SiO2, m=1.55+0i for SiO2 at wavelength 550 nm (Seinfeld and Pandis 1998)
	Radius(μm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0060
	0.005948

	0.0250
	0.0165
	0.01661

	0.0400
	0.0418
	0.04219

	0.0500
	0.0651
	0.065374

	0.1000
	0.2750
	0.2752

	0.2000
	0.6320
	0.6354

	0.3000
	0.7250
	0.7277

	0.4000
	0.6910
	0.6877

	0.5000
	0.5430
	0.5462

	0.7500
	0.6140
	0.6116

	1.0000
	0.7400
	0.73968

	1.5000
	0.7110
	0.7106

	2.5000
	0.7470
	0.7447



Table S2.7 Mineral dust, m= 1.56-0.006i at wavelength 550 nm (Seinfeld and Pandis 1998)
	Radius(μm)
	MieTab (g)
	
Mieplot (g)

	0.0150
	0.0060
	0.00597

	0.0250
	0.0165
	0.01669

	0.0400
	0.0420
	0.04240

	0.0500
	0.0654
	0.0657

	0.1000
	0.2770
	0.2777

	0.2000
	0.6310
	0.6397

	0.3000
	0.7220
	0.7315

	0.4000
	0.6780
	0.68393

	0.5000
	0.5300
	0.5579

	0.7500
	0.6410
	0.7169

	1.0000
	0.6190
	0.7473

	1.5000
	0.7070
	     0.7693

	2.5000
	0.7290
	     0.8307
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