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[bookmark: _GoBack]Fig. S1. Comparison and correlation of ground-level O3 (a)-(b), and NO2 (c)-(d) measurements between the CCNY-run samplers and the NYSDEC samplers at CCNY site.  
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 Fig. S2. Near-surface wind direction and speed (a)-(b), air temperature (c) (5-min ave.), windrose map (d) at the weather station of Stony Brook, and ground hourly O3 (e) at the air quality sites in NYC and Long Island areas during July 28-31, 2019.
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Fig. S3. Comparison of PBLH or MLH measured from the methods of ceilometer (a), wind lidar (b), virtual potential temperature (Θv) and water vapor (H2O) (c)-(e) in the Northern Long Island on July 28, 2019. (MLH-BLV: MLH from BL-View, MLH-WL: MLH from the Wavelet method in Fig.S3 (a). At 20:00 UTC, MLHΘv=1.94 km, MLHWL=1.80 km, MLHCL=2.01 km.).
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Fig. S4. Vertical profile of virtual potential temperature (Θv) (a), water vapor (H2O) (b), and black carbon (BC) (c) observed from the UMD aircraft on July 29, 2019. P1: ascent at 19:32-19:52 UTC near Flax Pond, P2: descent at 19:52-20:15 UTC cross LIS. 
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Fig. S5. Spatial variability of O3 (a), CO (b), NO2 (c) and black carbon (BC) (d) at 150-360 m altitude from the low-level flight leg measurements of UMD aircraft at 18:32-20:26 UTC (14:32-16:26 EDT) on July 29, 2019.
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Fig. S6. Ceilometer and lidar-measured mixing layer height (MLH), and relative backscatter intensity (without calibration) at CCNY-site (a) and (c), Eatons Neck (b), Fire Island (d) on July 29, 2019.
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Fig. S7. MODIS/Aqua RGB images in NYC and Long Island Sound areas at noon of July 28 (a), and July 29, 2018 (b). (Yellow-circle: CCNY-site; White-clouds. A line of clouds in Long Island indicates the sea-breeze front).
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Fig. S8. CALIPSO-measured aerosol vertical distribution and the classified aerosol types at 3:00 am EDT July 30, 2019 (a)-(b), NOAA-HMS  smoke product (smoke in green-yellow) and NOAA-HYSPLIT ensemble backward trajectories (blue/green/red line) starting 2 km for 7-day duration at CCNY on July 29, 2019 (c).
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Fig. S9. Comparisons of ground O3 (a), and MLH (b) among the NAM-CMAQ, WRF-Chem model predictions and the observations at CCNY-site during July 28-31, 2019.
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Fig. S10. Comparisons of surface temperature (a), wind speed (b), and wind direction (c) among the NAM-CMAQ, WRF-Chem model predictions and the observations at CCNY-site during July 28-31, 2019 (same legend for all figures).
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20190728 Ceilometer(CL51) attenuated backscatter(a.u.) and MLH at Eatons Neck
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UMD aircraft: O3 (ppb) at 150-360m and 18:32-20:26 UTC
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20190729 Ceilometer(CL-51) attenuated backscatter(a u. ) at Eatons Neck,
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20190729 CCNY-lidar attenuated backscatter (a.u.) at 1064-nm
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20190729 Ceilometer(CL-51) attenuated backscatter(a u. ) at Eatons Neck,
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20190729 CCNY-lidar attenuated backscatter (a.u.) at 1064-nm
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