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Figure S1. Map of the study area with the locations of the sampling station. The left map also shows the location of the interstate and 

NY highways, major roads and railways; right map exhibits the USGS NLCD 2011 land cover categories.
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Figure S2. A) The ROC reference station for air quality; B) the low-cost monitors in place; C) inside of enclosure for the Aeroqual 3 

monitor with labeled inlet/oulet, fan, chargers, and sensor head. 4 
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Figure S3. Boxplots of measured variables during the whole co-location campaign. Lines represent the median values; the circles are 7 

the arithmetic means; the boxes delineate the 25th to 75th percentile ranges; the whiskers represent ±1.5 times interquartile ranges.8 
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Figure S4. Diurnal profiles of the measured variables. Lines represent the hourly averages, 11 

shaded areas are the 75th confidence intervals. SMPS data: NUC= nucleation particles (11-50 12 

nm); AIT= Aitken Nuclei (50-100 nm); ACC= accumulation particles (100-470 nm). PBL= 13 

planetary boundary layer. Time expressed in local time (EDT: Eastern Daylight Time; UTC-14 

4:00). 15 
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Figure S5. Histogram of the hours with relative humidity exceeding the operational range of the 18 

Aeroqual monitor (>90%). 19 
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Figure S6. Correlograms showing the Pearson’ correlation coefficients among measured variables at different time resolutions: 10 24 

min (bottom left), 1 h (bottom center), and 3 h (upper right). Correlations are given as percent. Only statistically significant (p<0.05) 25 

correlations are shown. NUC= nucleation particles (11-50 nm); AIT= Aitken nuclei (50-100 nm); ACC= accumulation particles (100-26 

470 nm); Encl. temp.= temperature into measured inside the enclosure; Abs. hum.= absolute humidity; H PBL= height of the planetary 27 

boundary layer; DS flux= downward shortwave radiation flux; DL flux= downward longwave radiation flux; US flux= upward 28 

shortwave radiation flux; UL flux= upward longwave radiation flux; Clouds perc.= forecast of total cloud cover on the entire 29 

atmosphere. 30 
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Figure S7.  Theil-Sen nonparametric estimator of slope computed on the daily-averaged 33 

FEM/Aeroqual ratios. Black solid lines represent the ratio=1; solid blue lines are the trend; 34 

dashed blue lines represent the 95th confidence intervals.35 
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Figure S8. Identification of an edge: a) the scatterplot of O3 data with regressions computed over all the data and with “high-ratio” 38 

observations (n=64) removed; b) daily occurrence of “high-ratio” observations; c) hourly occurrence of “high-ratio” observations. 39 
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Figure S9. Boxplots and Kruskal–Wallis one-way analysis of variance between “non-edge” and “high-ratio” abservations (1 h time 43 

averaged data).44 
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Figure S10. Polar-plots of some statistics computed over the 1 h time averaged data and wind 47 

data collected at KROC. The minimum number of points allowed in a wind speed/wind direction 48 

bin for descriptive statistics is 1 (i.e. all data were used). CBPF value requires at least 4 valid 49 

records in each bin to compute the 75th percentile: the grey areas highlight bins excluded from 50 

these analyses following these latter criteria.  51 
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Figure S11. Polar-annuli computed over the 1 h time averaged data. The minimum number of 54 

points allowed in a wind direction/hour bin for computing the smoothed surfaces is 1. For CBPF, 55 

polar-annuli were also computed by mapping only bins with minimum number of points from 2 56 

to 4: the dominant pattern of plot was similar.  57 
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Figure S12. Polar-plots of correlations computed over the 1 h time averaged data and wind data 59 

collected at KROC. The minimum number of points allowed in a wind speed/wind direction bin 60 

for computing correlations requiring is 3 valid observations: the grey areas highlight bins 61 

excluded from these analyses following this criterion. The correlation FEM/Aeroqual ratio vs. 62 

DS flux (downward shortwave radiation flux) was computed using all available bins, but the 63 

original NARR data (3 h time-resolution) were handled to return 1 h time-resolution data by 64 

using a mild spline algorithm (Zeileis and Grothendieck, 2005).  65 
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Figure S13. Occurrence of HRE on varying enclosure temperature and RH. 69 
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Figure S14. Scatterplot of the differences between the O3 concentrations measured by the Aeroqual monitor and the FEM vs. the 72 

variables candidate for be included in the regression models. The scatterplot shows the number of occurrences per selected bins over 73 

each variable. 74 



 

Table S1. Characteristics of the GSS sensor and monitor (from the company specification 75 

sheets). 76 

GSS sensor (model OZL) 

  Range  0-0.5ppm 

  Minimum Detection Limit  0.001ppm 

  Accuracy of Factory Calibration  <±0.008 ppm 0-0.1 ppm 

  <±10% 0.1-0.5 ppm 

  Resolution  0.001ppm 

  Response Time  60 Seconds 

  Temp  0 to 40°C 

   Relative Humidity  10 to 90% 

Monitor (Series 500) 

 Analog output 0-5 V 

 Digital interface RS-232 to USB 

 Data logging Up to 8,188 records 

 Power supply 12V DC 

 Battery Li polymer 12 V DC 2700 mA/h 

 Enclosure material PC and ABS; IP20 and NEMA 1 equivalent 

 Operation temperature -5 °C to 45 °C 

  Operation humidity 0 to 95 % non-condensing 

 77 
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Table S2. Methods adopted at the DEC site. 80 
 81 
Pollutant  Instrument type / model LOD USEPA FRM/FEM  

CO Teledyne API 300EU Gas Filter Correlation 

CO Analyzer 

0.02 ppm FRM: RFCA-1093-093 

NO; NOy Teledyne API 200 EU/501 Instrumental-

Chemiluminescence  

0.05 ppb  

NO2 Difference between NOy and NO 0.05 ppb  

SO2 TEI 43i-TLE Pulsed Fluorescence SO2 

Analyzer  

0.2 ppb FEM: EQSA-0486-060 

O3 Teledyne API T400 photometric analyzer 

based on ultraviolet absorption 

0.005 ppm FEM: EQOA-0992-087 

PM2.5; PM10 TEI TEOM 1405-DF Dichotomous with 

FDMS-FDMS Gravimetric correcteda 

—a FEM: EQPM-1013-208 

BC Magee Scientific AE21ER Aethalometer-

Optical absorption (880 nm) 

0.2 — 

PNC  

(11-470 nm) 

SMPS composed of a differential mobility 

analyzer (TSI, DMA model 3071) and a 

condensation particle counter (TSI, CPC model 

3010) 

— — 

a)  TEOM 1400ab has an instrumental minimum detectable limit of 0.06 µg/m3 at 1-h average time-resolution, but 82 
the data have been handled to return “FRM-like” PM2.5 concentrations using a Julian-day correction. PNC= particle 83 
number concentration: the SMPS spectra are split in 3 ranges roughly indicative of nucleation particles (11-50 nm), 84 
Aitken nuclei (50-100 nm), and accumulation particles (100-470 nm). 85 
 86 
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