
1. Effects of data cleaning on data removal rate 

Here we described the data retention rate during each of the data cleaning steps using the Texas 

dataset. The Barkjohn et al., 2021 study only provided the final cleaned US-wide dataset to the 

public, and thus can not be assessed without the original raw dataset. For Texas site, there were 

529,159 raw PurpleAir data points at 2-minute sampling interval. No data point showed extreme 

temperature and relative humidity. The dataset was further reduced to 411,167 data points after 

excluding 24-hr averages where <90% of measurements are available. By aggregating the minute-

level data to daily level, The resulted 24-h daily average included 571 recorded. The final data 

check was the channel agreement, which reduced the dataset to 543 24-hour averaged data records.    

Table S1. Data retention rate during each pre-processing step for Texas site.  

Data preprocessing steps Data records 
PA raw data points at 2-minute sampling frequency 529148 
2-minute data after removing extreme T and RH 529148 

After completing 90% completeness check  411167 

24-h daily average  571 
Post-channel agreement check (24-h) 543 

 

2. Site descriptions 

The final combined EPA US-wide PurpleAir correction dataset and the Texas dataset contain 

12,705 records collected from 16 states, including Alaska, California, Colorado, Florida, Georgia, 

Iowa, Kansas, Montana, North Carolina, Oklahoma, Texas, Virginia, Vermont, Washington, and 

Wisconsin. The distribution of data records among sites is uneven. Specifically, six sites have less 

than 50 records, six sites with 50-100 records, 15 sites with 100 to 200 records, seven sites with 

200 to 300 records, six sites with 300 to 400 sites, and 10 sites with more than 400 records. The 

starting dates also vary among sites, with the earliest year in 2017 and the most recent year in 2020. 



The EPA dataset did not provide the age of PurpleAir sensors. The agreement of readings between 

the co-located reference instrument and PurpleAir sensors is generally high, with the average R2 

as 0.88 and RMSE as 7.61 ug/m3.  

 

Fig. S1. The data frequency of PurpleAir sensor data at each site. 



 

Fig. S2. The time series comparison of data collected from PurpleAir sensors and the reference 

instrument at the Texas site. Values have been aggregated by day. The filled light blue area is the 

min and max for each day from all sensors. LC: low-cost PurpleAir sensor. TCEQ: Texas 

Commission on Environmental Quality reference instrument data.  

 



 

Fig. S3. The performance of KNN with varying datasets and model parameters. 

 

Fig. S4. The performance of AdaBoost with varying datasets and model parameters. 



 

Fig. S5. The performance of Random Forest with varying datasets and model parameters. 

 

Fig. S6. The performance of Gradient Tree Boosting with varying datasets and model 

parameters. 



 

Fig. S7. The performance of Ridge Regression with varying datasets and model parameters. 

 

Fig. S8. The performance of Multivariate Linear Regression with varying datasets and model 

parameters. 

 

Fig. S9. The performance of Lasso regression with varying datasets and model parameters. 



 

Fig. S10. The performance of Bayesian Ridge regression with varying datasets and model 

parameters. 

 

Fig. S11. The performance of Support Vector Machine with varying datasets and model 

parameters. 

Table S2. The Pearson’s R between single predictor and the response variable (reference data).    

  Reference PM2.5 
(Pearson's R) 

PM2.5 0.862 
C1 0.849 
C2.5 0.791 
C5 0.754 
C10 0.688 
T -0.099 
RH 0.004 

 



Table S3. Predictor variable coefficients and the significance levels for the four regression 

models.  

 PM2.5 RH T C1 C2.5 C5 C10 

MLR 0.740*** -0.208*** 0.040*** 0.082*** -0.090*** 0.076*** 0.184*** 

Ridge 0.739*** -0.208*** 0.040*** 0.083*** -0.090*** 0.076*** 0.184*** 

Lasso 0.289*** 0.000 0.000 0.077 0.000 0.000 0.000 

Bayesian 0.738*** -0.208*** 0.040*** 0.084*** -0.090*** 0.076*** 0.184*** 

Note: *** denotes significance level of 0.001 

 

Table S4. Predictors’ importance scores for Random Forest (RF), Adaboost, and Gradient Tree 

Boosting (GTB).  

 PM2.5 RH T C1 C2.5 C5 C10 

RF 0.702 0.065 0.037 0.091 0.023 0.026 0.055 

Adaboost 0.200 0.029 0.072 0.174 0.186 0.063 0.277 

GTB 0.684 0.058 0.035 0.089 0.017 0.022 0.096 

 

 

 

 

 


