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General Comments

This manuscript presents the results of performance evaluation of low cost purple air (PA-
II) sensors against the regulatory grade PM2.5 monitors and develops machine learning
based sensor calibration algorithms. This study developed two machine learning
algorithms for Raleigh, NC, USA and Delhi, India using PM2.5 concentrations,
temperatures and relative humidity values reported by PA-II sensors. The ten-fold cross
validation technique is used validate the developed algorithms. The manuscript is very
well organized and uses comprehensive statistical techniques.

Response

 We thank the reviewer for the feedback. We provide our response below to
the specific comments. 

Specific Comments

Page 7, Line 7: “We used Scikit-learn (sklearn) machine learning library in Python
(https://scikit-learn.org).”

The authors may like to specify the version of library used, if applicable.

Response

Version is added to the text.

 

Page 7, Line 15-18: “In order to develop the final sensor calibration algorithm, we used
the following steps: 1) quality control the PA data; 2) randomly divide the data into
training (75%) and validation (25%) datasets; 3) train the algorithm using the training
dataset and validate using the validation dataset; and 4) repeat steps 2 and 3 ten times
(i.e., 10-fold cross-validation) using random data selection.”

As per general understanding, the ten-fold cross validation randomly divides data into
90% training dataset and 10% validation dataset and the procedure is repeated ten times.



Why step 2 in above text mentions dividing data into 75% and 25%?

Response

Thanks for bringing this to our attention. We have revised the text in sections 4.2 and
5.3 to clarify the approach. As described in section 4.2, the model development is
performed in two steps. The first step tests several different models to identify the best
performing MLA. In this exercise, data are split into 75% and 25% for training and
validation, respectively, (Table 1, Figure 5) to select the best performing MLA to be
used for further analysis. Figure 5 shows the training and validation results for the
Random Forest (RF) MLA summarized in Table 1. The second step trains the chosen
MLA (i.e., Random Forest) on the sensor data for final model development. In this
second step, we used a 10-fold cross-validation approach (90% and 10%) to train the
final ML model (Figure S3), and an ensemble of 10 models were used as the final
model. The text is revised to clear this confusion.
 

Technical Corrections

Fig. 2 to 11: The plot labels given are India and NC throughout the manuscript whereas in
text the sites are referred as Delhi and Raleigh. This discrepancy needs to be addressed.

Response

All figures are revised to make labels consistent with the text

Fig. 2 to 11: The units are required to be specified on the axis labels for clarity

Response

Units are added in the figure axis labels or provided in the caption.
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