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Figure S1. Sampling locations in the black box (map is modified from the SEPTA’s station map)
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Figure S2. Sampling locations (aboveground and belowground)
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Figure S3. Correlation of PM2.5 measurement between gravimetric and DustTrak aerosol monitor for (A) aboveground (r= 0.58) and (B) belowground (r= 0.83). Circles represent the mean concentration. For the DustTrak aerosol monitor, the error bars represent 1 standard deviation of six hours of measurement period. For the gravimetric method, the error bars represent 1 standard deviation of three replicate filter measurements. Three separate filters were measured concurrently at the same location. The dotted line represents the line of equality whereas the trendline is represented by the solid line. 
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Figure S4. PM, BC, and UFP concentrations at aboveground (AG), belowground (BG), and suburban location (ROOF). The box shows the interquartile range with median value for each location, whereas the violin pattern outside shows the entire pollutant distribution. The figure is presented in a log scale with units µg/m3 for PM1, PM2.5, PM10 and BC, µm2/cm3 for UFP LDSA, and particle/cm3 for UFP number concentration (UFP#). The dots show the outliers near both above and below the whiskers.

Table S1. Pollutant concentration at belowground (BG) and aboveground (AG) locations for both separate sampling days and all sampling days together during July 2022
	Date 
	Location
	Concentration
Mean ± Standard Deviation 

	
	
	PM1 
(µg/m3) 
	PM2.5 
(µg/m3) 
	PM10 
(µg/m3) 
	BC 
(µg/m3) 
	UFP (LDSA) 
(µm2/cm3) 
	UFP (Number) 
(particle/cm3) 

	7/13 
Wed
	BG
	170.8±63.1 
	182.2±67.8 
	304.8±150.5 
	14.5±5.9 
	105.6±45.3 
	27761±11518

	
	AG
	19.4±7.9 
	19.8±8.1 
	23.8±21.2 
	0.6±0.4 
	27.8±19.9 
	11095±13256

	7/15
Fri
	BG
	64.3±39.7 
	67.5±39.9 
	80±40.4 
	5.1±2 
	29±17.5 
	12746±7560

	
	AG
	15.2±9.3 
	15.4±9.4 
	19.8±10.9 
	0.8±0.5 
	44.8±20.4 
	16239±5847

	7/18
Mon
	BG
	128.8±63.9 
	138.6±68.9 
	231.9±173.1 
	8.8±2.3 
	53.9±14.7 
	16966±5189

	
	AG
	29.6±3.8 
	30.3±3.9 
	34.3±4.1 
	0.9±1.1 
	35.9±21.3 
	15885±17773

	7/20
Wed
	BG
	111.8±59.5 
	121.2±63.4 
	187.9±105.4 
	8.5±2.6 
	58.6±26.1 
	16884±6523

	
	AG
	36.4±7.7 
	36.8±7.7 
	39.9±8.4 
	1.2±1 
	38.4±13.6 
	14465±7773

	7/22
Fri
	BG
	113.6±38 
	120.8±39.4 
	163.4±53.7 
	13.5±7.4 
	74.2±40.6 
	18566±8934

	
	AG
	4.6±6.8 
	4.9±7.2 
	8.5±9.6 
	0.8±0.6 
	27.4±26.8 
	27761.2±11518.3

	Mean 
	BG
	112.2±61.3 
	120.0 ±65.5 
	182.1±132 
	9.5±5.4 
	59.4±36.2 
	17505±8685

	
	AG
	21.8±13.8 
	22.2±13.9 
	26.0 ± 15.7 
	0.9±0.8 
	35.8±21.7 
	14216±14592





Table S2. Real-time and gravimetric mean for PM2.5 with temperature and humidity for five different sampling days for aboveground and belowground  
	Date
	Real-time PM2.5
(DustTrak) 
Mean ± Standard Deviation
(µg/m3)
	Gravimetric mean PM2.5
(Filter) (µg/m3)
Mean ± Standard Deviation
(µg/m3)
	DustTrak to Gravimetric Ratio
	Temperature (mean) °C
	Relative Humidity (mean) 
%

	
	BG
	AG
	BG
	AG
	BG
	AG
	BG
	AG
	BG
	AG

	7/13/2022
	182.2 ± 67.8
	19.8 ± 8.1
	102.3 ± 9.1
	11.7 ± 3.5
	1.78
	1.71
	25.1
	24.3
	49.4
	50.3

	7/15/2022
	67.5 ± 39.1
	15.4 ± 9.4
	54 ± 2
	15.7 ± 3.1
	1.25
	1.02
	28.9
	26.6
	42.6
	36.6

	7/18/2022
	138.6 ± 68.9
	30.3 ± 3.9
	91 ± 0.2
	16.1 ± 1.5
	1.53
	1.88
	26.9
	31.3
	39.5
	55.1

	7/20/2022
	121.2 ± 63.4
	36.8 ± 7.7
	98 ± 4.5
	28 ± 2.7
	1.24
	1.31
	27.2
	25.6
	49.9
	42.9

	7/22/2022
	120.8 ± 39.4
	4.9 ± 7.2
	99.2 ± 4
	16.9 ± 1.5
	1.22
	0.29
	22.1
	26.5
	53.3
	38





Comparison between gravimetric and DustTrak aerosol monitor

The DustTrak monitor is a real-time optical aerosol monitor based on the detection of light scattered by the particles to its optic chamber 1–3. Therefore, the measurement may be influenced by the type of particles. To evaluate the DustTrak aerosol monitor measurement method, the measurements were compared with the gravimetric method of total PM2.5 mass collected on the filter. PM2.5 measured by DustTrak aerosol monitor was highly correlated with the gravimetric method at the belowground location (r = 0.83, p<0.05) and moderately correlated at the aboveground location (r = 0.58, p<0.05) (Figure S3). The PM2.5 masses collected by DustTrak mostly fall above the line of unity, meaning the DustTrak measurements of PM2.5 mass were greater than the gravimetric method for both locations (except July 22nd, 2022, aboveground) (Figure S3). There was one anomaly for 7/22 when dusttrak measurements were showing very low measurements compared to all other days.
The mass concentration of PM measurement based on a light scattering principle strongly depends on the particle size distribution, shape and composition of the particles 4–6, which implies the relationship between the two methods may vary. PM2.5 measured by the DustTrak monitor compared to the gravimetric method was 1.4 times higher belowground and 1.2 times higher aboveground (Table S2). The greater difference belowground than aboveground suggests a correction for optical measurement to be more important for belowground measurements than the aboveground street-level environment. Using different real-time instruments (pDR 1500), which also uses similar light-scattering technology as DustTrak, previous studies in subway systems reported, gravimetric mean PM2.5 concentrations were 2 to 3-fold greater 7 and 1.5 to 4-fold greater 8 than the real-time PM2.5 concentration. In contrast, while comparing PM2.5 exposures of a group of boilermakers to wielding fumes using DustTrak and gravimetric methods, Kim et al. 9 found the mean concentrations of the methods were similar (DustTrak= 0.58 mg/m3, gravimetric= 0.54 mg/m3) and moderately to highly correlated (r= 0.68). The authors attributed the similar concentrations of both real-time and gravimetric method to the fact that the sampling location had a similar source for PM2.5 (wielding fume and fly ash) 9. Since the source of belowground PM2.5 can be from both inside the subway station and outside road traffic, the mean PM2.5 concentration belowground measured by the DustTrak monitor compared to the gravimetric method was 1.4 times higher in belowground whereas in the aboveground was 1.2 times higher (Table S2).  
Previous studies reported that relative humidity greater than 80% can also affect the light scattering ability of the particles 3,10. However, for our sampling days, the relative humidity ranged from 36.6% to 53.3% with varying temperatures (Table S2). 
Since there was variability in the measurements of different days (Figure 3) and also in both the DustTrak and gravimetric PM2.5 concentrations (Figure S3), to avoid additional bias or uncertainty, we did not correct the data. We presented the comparison between the concentrations from two different methods without adjustments to provide an unbiased and clearer comparison between the two measurement methods. 
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