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We used a correction model to calibrate twenty-seven PurpleAir 
sensors to be deployed for long-term monitoring of air quality 
across the GTA. PurpleAir sensors are low-cost particulate matter 
(PM) sensors that measure PM2.5, PM1.0, PM10.0, temperature, 
humidity, and pressure. Due to PurpleAir sensors' nature as optical 
sensors, they are affected by environmental factors such as 
temperature and humidity causing discrepancies between low-cost 
optical PM sensors and regulatory-grade instruments (Mailing et. 
al, 2020). We collocated the sensors on McLennan roof with one 
sensor collocated with a regulatory-grade PM2.5 sensor, on the 
Wallberg Memorial Building roof. We then applied a correction 
model to the PurpleAir sensors to account for discrepancies. 

We begin by choosing a benchmark sensor - MP2. Then, we performed 
a linear regression analysis of each of the remaining PurpleAir sensors 
against the MP2 sensor and obtained calibration coefficients and 
intercepts. To put MPX on the MP2 standard, we use the equation: 
𝑃𝑀2.5 = 𝑎1 𝑃𝑀2.5𝑀𝑃𝑋 + 𝑎0 
where 𝑎1is the calibration coefficient, and 𝑎0 is the calibration 
intercept (see Table 1) . 

Next, we collocated the MP2 sensor with the Thermo 5030 
Synchronized Hybrid Ambient Real-time Particulate Monitor (SHARP) 
instrument - a regulatory-grade PM2.5 instrument - for two weeks.

Mailings et al. (2020) provide an empirical correction method that 
accounts for environmental factors such as humidity, temperature, and 
dew point. First, using the data collected during this period, we 
performed a multivariate linear regression, taking into account relative 
humidity (RH), temperature (T), and dew point (DP):

𝑃𝑀2.5𝑀𝑃2 = 𝑐0 +𝑐1𝑃𝑀2.5𝑆𝐻𝐴𝑅𝑃 +𝑐2𝑇 + 𝑐3𝑅𝐻 + 𝑐4𝐷𝑃

We calculated the correction coefficients and intercept to be 𝑐0 = -
13.055, 𝑐1 = 0.867, 𝑐2 = 0.102, 𝑐3 = 0.118, 𝑐4 = 0.320. Dew point was 
calculated as a function of relative humidity and temperature. 

To correct the other twenty-six PurpleAir sensors against the SHARP 
instrument, we used:
𝑃𝑀2.5𝑀𝑃𝑋 = [𝑃𝑀2.5𝑀𝑃2  −  𝑐0 −𝑐2𝑇 − 𝑐3𝑅𝐻 − 𝑐4𝐷𝑃]/ 𝑐1

Figure 3 shows a 1-1 plot of MP2 against the SHARP instrument before 
and after applying the correction to MP2.

Figure 4 shows MP1 against the SHARP instrument attained by calibrating 
MP1 against the corrected MP2 instrument. 

PurpleAir Sensors

PurpleAir sensors are low-cost particulate matter (PM) sensors 
that measure PM2.5, PM1.0, PM10.0, temperature, humidity, and 
pressure. Each of the sensors has two Plantower PMS 5003 laser 
counters that measure PM. Each laser counter consists of a fan, a 
laser, and a light detector. The fan brings in samples of air and past 
the laser beam. The particles in the air sample deflect the laser's 
light. The light detector measures the intensity and angle of the 
deflected light. Utilizing this information, a microprocessor 
calculates the particle sizes and the number of particles (Zhou, 
2016). 

Figure 1: Ten of the PurpleAir sensors collocated on 
the roof of McLennan for calibration.

Table 1: Calibration coefficients and intercepts of PurpleAir sensors (MP1, MP3-MP27) against 
MP2. A and B refer to the two different PM2.5 sensors each sensor is equipped with.

Figure 3: MP2 v.s. Wallberg (WB) SHARP instrument before and after correction.

Figure 4: MP2 v.s. Wallberg (WB) SHARP instrument before and after correction.

Figure 2: MP2 (circled in blue) collocated with 
the SHARP instrument on the Wallberg building.
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