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Appendix A. Air Quality Index – A Guide 
to Air Quality and your Health 

Introduction 
 
The Air Quality Index (AQI) is an index for reporting daily air quality. It tells you how clean or polluted 
your air is and what associated health effects might be a concern for you. The AQI focuses on health 
effects one may experience within a few hours or days after breathing polluted air. The U.S. 
Environmental Protection Agency (EPA) calculates the AQI for five major air pollutants (also known as 
criteria pollutants) regulated by the Clean Air Act:  

1. Ground-level Ozone (O3) 
2. Particle Pollution, also known as particulate matter (PM10 and PM2.5) 
3. Carbon Monoxide (CO) 
4. Sulfur Dioxide (SO2) 
5. Nitrogen Dioxide (NO2) 

For each of these pollutants, the EPA has established national ambient air quality standards (NAAQS) 
to protect public health. Ground-level ozone and airborne particles are the two criteria pollutants 
that pose the greatest threat to human health in this country. 
 
As an area with severe challenges to meet federal Clean Air Act standards by their mandated 
deadlines, the State of California has established standards that are more stringent than federal 
standards for certain pollutants, including O3 and NO2.  
 
How Does AQI Work? 
 
Think of the AQI as a yardstick that runs from 0 to 500 m. The higher the AQI value, the greater the 
level of air pollution and the greater the health concern. For example, an AQI value of 50 represents 
good air quality with little potential to affect public health, while an AQI value over 300 represents 
hazardous air quality. An AQI value of 100 generally corresponds to the NAAQS for the pollutant, 
which is the level EPA has set to protect public health. AQI values below 100 are generally thought of 
as satisfactory. When AQI values reach above 100, air quality is considered to be unhealthy for 
certain sensitive groups of people. As the AQI values climb above 100, increasingly more people may 
become susceptible to the effects of the unhealthy air. 
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Understanding the AQI Range 
 
The purpose of the AQI is to clarify what local air quality means to your health. To make it easier to 
understand, the AQI is divided into six categories. Each category corresponds to a different level of 
health concern. There are six levels of health concern. 
 
Good: The AQI value for your community is between 0 and 50. Air quality is considered satisfactory 
and air pollution poses little or no health risks. 
 
Moderate: The AQI for your community is between 51 and 100. Air quality is acceptable; however, 
for some pollutants, there may be a moderate health concern for a very small number of people. For 
example, people who are unusually sensitive to ozone may experience respiratory symptoms. 
 
Unhealthy for Sensitive Groups: When AQI values are between 101 and 150, members of sensitive 
groups may experience health effects. This means they are likely to be affected at lower levels than 
the general public. For example, people with lung disease are at greater risk from exposure to ozone, 
while people with either lung disease or heart disease are at greater risk from exposure to particle 
pollution. The general public is not likely to be affected when the AQI is in this range. 
 
Unhealthy: Everyone may begin to experience health effects when AQI values are between 151 and 
200. Members of sensitive groups may experience more serious health effects. 
 
Very Unhealthy: Values between 201 and 300 trigger a health alert, meaning everyone may 
experience serious health effects. 
 
Hazardous: Values over 300 trigger health warnings of emergency conditions. The entire population 
is more likely to be affected. 
 
Understanding the AQI Color Code 
 
The EPA has assigned a specific color to each AQI category 
to make it easier for people to quickly understand if air 
pollution is reaching unhealthy levels in their communities. 

 
 
 

 
 
  

0 - 50 Good

51 - 100 Moderate

101 - 150 Unhealthy for   
Sensitive Groups

151 - 200 Unhealthy

201 - 300 Very Unhealthy

> 300 Hazardous

Air Quality Index
Level of         
Health Concern

Numerical 
Value
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Criteria Pollutants Explained  
 
Carbon Monoxide (CO) is a colorless, odorless gas that is formed when carbon in fuel is not burned 
completely. Sources include motor vehicle exhaust, industrial processes such as metals processing 
and chemical manufacturing, residential wood burning, and natural sources such as forest fires. 
 
Nitrogen Oxides (NOx) is the generic term for a group of highly reactive gases, all of which contain 
nitrogen and oxygen in varying amounts. Many of the oxides of nitrogen are colorless and odorless. 
However, one common pollutant, nitrogen dioxide (NO2), along with particles in the air, can often be 
seen as a reddish-brown layer over many urban areas. 
 
Ozone (O3) is a gas created by a chemical reaction between oxides of nitrogen and volatile organic 
compounds (VOCs) in the presence of sunlight. Motor vehicle exhaust and industrial emissions, 
gasoline vapors, and chemical solvents, as well as natural sources, emit NOx and VOCs that help form 
ozone. Ground-level ozone is the primary constituent of smog. 
 
Sulfur Dioxide (SO2) belongs to the family of sulfur oxide gases (SOx). SOx gases are formed when 
fuel containing sulfur, such as coal and oil, is burned, when gasoline is extracted from oil, or when 
metals are extracted from ore. SO2 dissolves in water vapor to form acid and interacts with other 
gases and particles in the air to form sulfates and other products that can be harmful to people and 
their environments. 
 
Particulate Matter 10 (PM10) or "inhalable coarse particles" or “particle pollution” are smaller than 
10 micrometers in diameter and typically found near roadways and dusty industries. PM10 is made up 
of a number of components, including acids (such as nitrates and sulfates), organic chemicals, 
metals, and soil or dust particles. Once inhaled, these particles can affect the heart and lungs and 
cause serious health effects. 
 
Particulate Matter 2.5 (PM2.5) or "fine particles" are 2.5 micrometers in diameter and smaller. Often 
found in smoke and haze, these particles can be directly emitted from sources such as forest fires or 
can form when gases emitted from power plants, industries, and automobiles react in the air. Once 
inhaled, these particles can affect the heart and lungs and cause serious health effects. 
 
Mapping of Current Air Quality Data 
 
Many air quality management districts in the US provide air quality forecasts for their areas (see 
https://www.airnow.gov/). In the South Coast Air Quality Management District (South Coast AQMD), 
air quality forecasts are prepared for nearly 40 source/receptor areas, or forecast areas. These 
forecast areas are displayed on the current air quality map (see link on  
http://www.aqmd.gov/home/air-quality/air-quality-forecasts). Most of these areas have one or 
more air monitoring stations that measure air pollutants and meteorological data. The real-time 
measurement of five criteria pollutants factor into the current AQI reading. This monitoring 
equipment is distributed among the permanent air monitoring stations, as follows: 

• 30 stations measure O3 

https://www.airnow.gov/
http://www.aqmd.gov/home/air-quality/air-quality-forecasts
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• 26 stations measure CO 
• 25 stations measure NO2 
• 11 stations measure PM10  
• 9 stations measure PM2.5  

The sites selected for the equipment are chosen based on how well the locations represent local air 
quality, local emission sources and transport issues, the relative severity of the problem from the 
predominant pollutant in the area, and financial factors such as the cost of equipment, maintenance, 
and support staff. For areas where a particular criteria pollutant is not monitored, the closest station 
or a combination of surrounding stations are mapped to that area. These substitute stations are 
known as proxy stations. The use of proxies allows the closest available monitoring data to be 
applied to forecast areas that otherwise do not have monitoring equipment for a specific criteria 
pollutant.  

The South Coast AQMD also offers a mobile phone app that provides access to real-time air quality 
information and forecasts. This app can be used to find out air quality conditions for your current 
location, and the information is presented using the AQI scale described above. The flyer below 
provides more information about the mobile app and where to download it in both English and 
Spanish.  
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California State and National Ambient Air Quality Standards (NAAQS) 

Air quality standards define the amount of a pollutant (averaged over a specified time period) that 
can be present in outdoor air without harmful effects on people or the environment. National 
ambient air quality standards apply to all states. Many states have also set their own air quality 
standards and in some cases, such as California, some state standards may be more stringent than 
national standards. There are two types of air quality standards, primary and secondary. Primary 
standards provide public health protection, including protecting the health of "sensitive" 
populations such as asthmatics, children, and the elderly. Secondary standards provide public 
welfare protection, including protection against decreased visibility and damage to animals, crops, 
vegetation, and buildings (Source: EPA). The table below summarizes California and Federal 
standards for criteria pollutants. 
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Pollutant Primary/Secondary Averaging Period 
CA State 
Standard 
(2016) 

Federal Standard 
(Year) 

CO Primary  
1-Hour 20 ppm 

35 ppm 
(2011) 

8-Hour 9 ppm 
9 ppm 
(2011 

O3 
Primary & Secondary 1-Hour 0.090 ppm ― 

Primary & Secondary 8-Hour 0.070 ppm 
0.070 ppm 
(2015) 

NO2 
Primary  1-Hour 0.180 ppm 

0.100 ppm 
(2010) 

Primary & Secondary  1-Year 0.030 ppm 
0.053 ppm 
(2012) 

SO2 
Primary 1-Hour 0.25 ppm 

0.075 ppm 
(2010) 

Secondary 3-Hour ― 
0.500 ppm 
(2012) 

PM10 Primary & Secondary 24-Hour 50 µg/m3 
150 µg/m3 
(2012) 

PM2.5 

Primary & Secondary 24-Hour ― 
35 µg/m3 
(2012) 

Primary 1-Year 12 µg/m3 
12 µg/m3 
(2012) 

Secondary 1-Year ― 
15 µg/m3 
(2012) 

 
Calculating AQI Using the NowCast Method  

The NowCast method is a way of approximating the AQI information to any given hour in a day, 
resulting in more “real-time” information about air quality. The form of the standard for ozone is an 
8-hr average and a 24-hr standard for PM2.5. NowCast produces AQI information that is likely to be 
more reflective of current conditions occurring for the hour the user is curious about.   

Essentially, the calculations involve calculating a weight factor, based on the range of the data, then 
summing each hourly concentration multiplied by the weight factor, which is raised to the power of 
how many hours ago the concentration was measured. This sum is then divided by the summed 
weight factors also raised to the power of when the concentration was last measured.  
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Step 1:  calculate the weight factor as one minus the concentration range divided by the maximum 
concentration (note, if the weight factor is less than 0.5, then use 0.5) 

𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑡𝑡𝑓𝑓𝑓𝑓 =   1 − ((𝑓𝑓𝑓𝑓𝑐𝑐𝑓𝑓𝑤𝑤𝑐𝑐𝑡𝑡𝑓𝑓𝑓𝑓𝑡𝑡𝑤𝑤𝑓𝑓𝑐𝑐 𝑓𝑓𝑓𝑓𝑐𝑐𝑤𝑤𝑤𝑤)/(𝑚𝑚𝑓𝑓𝑚𝑚𝑤𝑤𝑚𝑚𝑚𝑚𝑚𝑚 𝑓𝑓𝑓𝑓𝑐𝑐𝑓𝑓𝑤𝑤𝑐𝑐𝑡𝑡𝑓𝑓𝑓𝑓𝑡𝑡𝑤𝑤𝑓𝑓𝑐𝑐)) 

Step 2: sum each concentration multiplied by the weight factor raised to the power of how many 
hours ago it was measured (i.e., the data from the current hour will be raised to a power of 0) and 
divide this sum by the weight factors summed and also raised to the number of hours ago the 
corresponding value was measured. In the example equation, c1 – indicates the most recent 
concentration measured, c2 – indicates the second most recent hourly concentration measured, etc. 

 

𝑁𝑁𝑓𝑓𝑤𝑤𝑁𝑁𝑓𝑓𝑁𝑁𝑡𝑡 𝑉𝑉𝑓𝑓𝑉𝑉𝑚𝑚𝑤𝑤 =  
𝑓𝑓1 ∗ 𝑤𝑤𝑓𝑓0 + 𝑓𝑓𝑓𝑓2 ∗ 𝑤𝑤𝑓𝑓1 + 𝑓𝑓𝑓𝑓3 ∗ 𝑤𝑤𝑓𝑓2 + 𝑓𝑓𝑓𝑓4 ∗ 𝑤𝑤𝑓𝑓3 + 𝑓𝑓𝑓𝑓5 ∗ 𝑤𝑤𝑓𝑓4 + ⋯

𝑤𝑤𝑓𝑓0 + 𝑤𝑤𝑓𝑓1 + 𝑤𝑤𝑓𝑓2 + 𝑤𝑤𝑓𝑓3 + 𝑤𝑤𝑓𝑓4 + ⋯
 

 

As an example, below is the calculation with some sample data: 

Sample O3 data (in ppb):  

Time 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 

O3 (ppb) 55 70 80 75 65 60 50 45 

Weight factor = 1- (80-45)/80 = 0.5625 

NowCast average = 
(55*0.56257+70*0.56256+80*0.56255+75*0.56254+65*0.56253+60*0.56252+50*0.56251+45*0.56250)/ 
(0.56257+0.56256+0.56255+0.56254+0.56253+0.56252+0.56251+0.56250) = 52.54 ppb 
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Appendix B. STAR Grant Community 
Meetings – Frequently Asked 
Questions 

About the Project 

Q: What is my role in this project?  
A: Community Scientist. As a Community Scientist you will host a sensor, track sensor performance, 
view sensor data, and provide feedback on the sensor, the sensor’s usefulness, and the data 
application. This feedback will enhance the development of the sensor educational toolkit. 

Q: What do I have to do? 
A: Active participation in the project includes hosting a sensor, tracking its performance, recording 
interesting data and associated observations, and participating in the community meetings. 

Q: How much time will I invest into this project? 
A: The project is centered on a 12 to 15 month sensor deployment period. Within this time frame, 
three to four meetings/workshops will be scheduled that last a couple of hours. Throughout the 
deployment period, the level of active participation and time spent with recording log notes and 
tracking sensor performance and data is entirely up to you. 

Q: Is this project a first for you. or are you experienced with this? 
A: The EPA Science To Achieve Results (STAR) program has traditionally involved only research 
groups in academic institutions. For the first time, such a grant was awarded to a government agency 
(i.e., South Coast AQMD) along with another five research groups in academic institutions (i.e., MIT, 
Carnegie Mellon, Kansas State University, University of Washington, DRI-RTI). 

Q: Where else are you doing this? 
A: Several communities in the State of California from North to South. 

Q: What actions were taken since the earlier studies? 
A: This is an educational – Community science – exercise with the ultimate product being the 
development of a sensor educational toolkit consisting of a sensor guidebook, training videos, and 
data collection checklists.  

Q: What is the benefit of community member involvement? 
A: The benefit would be the participation in a Community science project to gain experience 
operating a low-cost sensor as well as collecting and understanding sensor data. 
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Q: Do we have to be part of the study to get a sensor or do we have to purchase them? 
A: The sensor is provided by South Coast AQMD free of cost to those who are willing to engage in 
the project. 
 
Q: How long will we have the sensors for? 
A: The sensor is yours to keep indefinitely, starting from the beginning of the deployment. 
 
Q: What if I cannot commit to the full 12-15 month timeframe for this project? 
A: In the case that a sensor host can no longer participate in the project, the community group is 
encouraged to find a close neighbor to host the sensor and actively participate in the outreach 
activities. 
 
Q: Do I install the sensors myself? Will I be supervised? 
A: Sensors will be installed by the participants. During a technical workshop on the sensor, 
installation guides will be provided to aid in the proper deployment of each sensor. 
 
Q: Is the sensor data for my own personal information? 
A: The sensor data will be publicly accessible via an online website. 
 
Q: Are the results going to help us with respect to policy making? 
A: Results may lead to action/policy-making/rule-making moving forward; however, this is outside 
the scope and objectives of the STAR research grant. 
 
Q: Once the official deployment of 12 to 15 months is completed, what happens if the sensor breaks 
down and I would still like to measure air quality at my home? 
A: If the sensor host would like to continue collecting data and providing feedback to the STAR Grant 
program, please contact the AQ-SPEC program at South Coast AQMD [e-mail: info.aq-
spec@aqmd.gov or tel: +1 (909) 396 – 2173], and the sensor may be replaced at no cost. 
 
Q: Should I be more concerned about gas-phase pollutants than particulate matter? 
A: Both gas-phase and particulate matter are criteria air pollutants and regulated by the National 
Ambient Air Quality Standards (NAAQS). The selection on what pollutants to measure depends on 
community needs, currently available sensor technology, and application-specific requirements and 
limitations. 
 
Q: Will the toolkit include the next steps and future actions? 
A: Yes, there will be a section on “Taking Action” that will include information and guidelines on 
communicating results effectively with regards to developing mitigation strategies, planning 
outreach activities, and assessing resources for mitigation strategies. 
 
About Sensors 
 
Q: What is the lifespan of a sensor? 
A: Sensor lifespans vary depending on the manufacturer. For example, PurpleAir claims that the PA-II 
sensor lifetime is 40,000 hours (or about 4.5 years). 
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Q: Can the sensors malfunction or be damaged? 
A: High drops or strong impacts can possibly damage the raw sensors or loosen internal wiring, 
causing the sensor to power off. Heavy particle loading, floating plant debris, or insects that enter 
the unit’s internal measurement chamber can cause sensor malfunction. 
 
Q: What happens to a sensor in very high heat? 
A: Prior to deployment, sensors are challenged at temperatures as high as 105-110°F. They have 
showed no indication of failure or malfunctioning. 
 
Q: Can the sensor be installed in direct sunlight? 
A: Manufactures recommend avoiding direct sunlight and mounting the unit on the shady side of 
your home.  
  
Q: Will close-proximity to light sources affect my measurements? 
A: No, the raw sensors inside units are designed to operate regardless of external light sources. 
 
Q: Are there any extra precautions we should take if plugging sensors into outdoor power outlets? 
A: Install a weatherproof, in-use outdoor receptacle cover to ensure a safe, waterproof seal around 
the electrical outlet and power cord. 
 
Q: What are the health risks involved with hosting a sensor at my home? 
A: Sensors are safe and do not pose any health risks. 
 
Q: Are there any calibrations required with sensors? 
A: Sensor calibration requirements vary depending on the manufacturer. For example, no calibrations 
are required for the PurpleAir sensors. 
 
Q: What is an ideal height to install a sensor? 
A: An ideal height to install a sensor would be between about 6 feet (1.80 meters) up to a rooftop 
edge. 
 
Q: Are there privacy concerns with a sensor connected to my Wi-Fi? 
A: No, the Wi-Fi system and associated data-cloud services are secure. 
 
Q: How are the data collected? 
A: Sensor data are uploaded via Wi-Fi to a cloud server, and users can download the data from a 
dedicated website. 
 
Other Sensor Information 
 
Q: What is sensor response time? 
A: Response time refers to how quickly the sensor measures the pollutant in the air. Quick response 
time (on the order of seconds) is needed for mobile monitoring or to see rapid changes in pollutant 
concentrations. Slower response (such as 10 minutes to 1-hr) may be useful for stationary (non-
moving) monitoring. 
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Q: What is meant by sensor interferences? 
A: Some sensors may be affected by pollutants other than the one you are monitoring for or by 
sampling conditions (temperature, humidity, dust, etc. See Zheng et al., 2018, Jayaratne et al., 2018). 
Interference would cause the pollutant of interest to have a higher (or lower) concentration than the 
true values, or the sensor could be rendered useless because of excessive noise in the sensor output. 
In other words, the true signal could be obscured by wild fluctuations in the readings. Some sensor 
manufacturers will disclose pollutants and weather conditions that may impact their sensor 
performance. In that case, it is best to minimize those interferences if possible. A way to correct for 
these interferences is to measure them as well, for example, by using a multi-sensor platform. Having 
these signals for multiple sensors can facilitate the development and implementation of correction 
algorithms. 
 
Q: What is the difference between the types of particulate matter? 
A: The range of particle sizes from emissions sources is several orders of magnitude (0.05 to >100 
micrometers). Particulate matter (PM) measurements are classified by three size fractions, PM1.0, 
PM2.5, and PM10: 
• PM1.0 : Particles 1 micrometer (1 x 10-6 meters) in aerodynamic diameter or smaller; classified as 

fine particles 
• PM2.5 : Particles 2.5 micrometers (2.5 x 10-6 meters) in aerodynamic diameter or smaller; classified 

as fine particles 
• PM10 : Particles 10 micrometers (10 x 10-6 meters) in aerodynamic diameter or smaller; classified 

as a mix of coarse and fine particles 
The particle size range detectable by low-cost sensors using optical particle counter (OPC) 
technology covers a relatively small portion of this size range and thus will not detect emission from 
some important sources.   

For gas-phase sensors, interferents are more complicated as they can vary based on the sensor type; 
see the following table for a few known interferents. 
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Table B-1. Gas-phase sensors and interferents. 

 
Type of Sensor 

Interferents Reference(s) 

Electrochemical and metal 
oxide semi-conductor 
sensors (common gas-
phase sensors) 

Changes in temperature and 
humidity can affect the sensitivity 
of the sensor 

Wang et al., 2010 
Mead et al.., 2013 
Masson et al., 2015 

Electrochemical O3 sensors Can respond to NO2 
Lewis et al. 2016 
Spinelle et al., 2015 
Afshar-Mohajer et al., 2018 

Metal oxide O3  sensors Do not appear to demonstrate a 
cross-sensitivity to NO2   

Collier-Oxandale et al., 2020  

Electrochemical NO sensors Observed to respond to NO2  in 
addition to NO 

Lewis et al. 2016 

Electrochemical NO2 sensors  Seen to respond to both NO and 
O3, in addition to NO2   

Bigi et al., 2018  
Spinelle et al., 2015 

Electrochemical SO2  
sensors 

May respond to NO2 Lewis et al., 2016 

Metal oxide volatile organic 
compound (VOC) sensors 

These exhibit varying levels of 
responsiveness to a wide variety 
of VOCs as well as other 
confounding gases (e.g., some 
are cross-sensitive to CO) 

Spinelle et al., 2017 
Mirzaei et al., 2016 
Collier-Oxandale et al., 2019 
Spinelle et al., 2017 

Photoionization detector 
(PID) 

Lacks sensitivity for individual 
VOCs 
Detection limits may be too high 
for ambient use 

Williams et al., 2015 
Spinelle et al, 2017 
Spinelle et al., 2017 
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Appendix C. Information About the 
PurpleAir Sensor 
Rationale for Selecting the PurpleAir Sensor and Associated Resources Developed 
for the STAR Grant Project  

PurpleAir sensors were selected for use in the STAR grant project. South Coast AQMD selected this 
low-cost sensor because it fulfilled the project’s needs for open and accessible data, relative ease of 
deployment/installation, cost (especially given the number of participating communities), and sensor 
performance as compared to other sensors available at the time (2016-2017).  

We note that the use of PurpleAir sensors for activities associated with this grant does not constitute 
an endorsement. 

 
Contents of this Appendix 

This appendix provides  

• PurpleAir sensor installation guide – English (pg. C-2) and Spanish (pg. C-8) versions  

• PurpleAir PA-II Sensor Data Download and Processing Guide (pg. C-10) 

• Frequently Asked Questions About the PurpleAir PA-II Sensor (pg. C-20) 

 

Please note that the links provided in this appendix are not clickable. 
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PurpleAir PA-II Sensor Installation Guide - English Version 
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PurpleAir PA-II Sensor Installation Guide - Spanish Version 
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PurpleAir PA-II Sensor Data Download and Processing Guide 
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Frequently Asked Questions About the PurpleAir PA-II Sensor 
 
Q: Which pollutant does the PurpleAir PA-II sensor measure? 
A: The PurpleAir PA-II measures particulate matter (PM) PM1.0, PM2.5, and PM10 as well as temperature 
and humidity. Although the PurpleAir map only displays PM2.5 readings, the data for PM1.0 and PM10 
are recorded and available for download using the PurpleAir Download tool. 
 
Q: Do these sensors measure particles smaller than 0.5 µm (micrometers)? 
A: Yes, but sensitivity and counting efficiency is reduced between 0.3 and 0.5 µm.  
 
Q: Does the sensor connect via Wi-Fi? 
A: Yes. 
 
Q: Do I need to reconfigure my sensor’s Wi-Fi settings if the sensor loses power for a time? 
A: No, the sensor remains configured with the configured Wi-Fi information. As long as the Wi-Fi 
information (SSID name and password) remain the same, the sensor will automatically reconnect 
once sensor is powered. 
 
Q: If my sensor loses Wi-Fi connection, will there be a data loss? 
A: If your sensor loses its Wi-Fi connection, the data previously collected and uploaded to PurpleAir 
will still be available. However, the sensor will not collect data while the Wi-Fi connection is down 
which will result in data loss. 
 
Q: Can I change the information I registered my sensor with? 
A: Yes. The registration process can be repeated with current/updated information and the original 
registration will be replaced. 
 
Q: Can I relocate the sensor after it has been connected and registered? 
A: Yes, the sensor can be relocated and registered again provided the new location is within 1 mile of 
the focused area of the study. Registering the sensor with the updated information will replace the 
previously-registered information. Contact the AQ-SPEC program at South Coast AQMD [e-mail: 
info.aq-spec@aqmd.gov or tel: +1 (909) 396 – 2173] before a relocation is completed.  
 
Q: Why can’t I find my sensor on the PurpleAir Map? 
A: It is possible that your sensor may have become inactive for an extended amount of time. On the 
Purple Air map, find the panel on the top left side of the page. Go to “Last Active” and select “All 
Time.” Your sensor should now appear on the map as a gray oval icon, , indicating it is currently not 
reporting data. Your sensor’s Wi-Fi may need to be reconfigured and/or power may need to be 
supplied to your sensor.  
If you still cannot see your sensor on the map, it is possible that your sensor has not been registered 
or it was registered incorrectly. Register your sensor again by simply repeating the PurpleAir 
registration process with the corrected information. 
 
Q: Where can I find the indoor sensors on the PurpleAir Map? 
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A: The indoor sensors are not displayed on the PurpleAir Map according to their locations but rather 
are displayed in the form of an alphabetical list in the left panel of the page under the display filters. 
Using the scroll bar, navigate through the list to find your desired sensor. 
 
Q: Why are there two Channels for each sensor? 
A: The PurpleAir PA-II sensor has two identical raw sensors. Each raw sensor is designated as its own 
channel (i.e., Channel A, Channel B). 
 
Q: How do I view my sensor’s information and data? What does the information from each sensor on 
the PurpleAir Map correspond to/mean? 
A: To view your sensor’s data, take the following steps (see Figure 1): 
• Go to the PurpleAir Map 
• Find your registered sensor (you can zoom in on the map or type the sensor’s location, address, 

or coordinates in the search bar at the top left corner of the page) 
• Click on your sensor (this will open an information panel) 
 

 

 
 

Figure 1. PurpleAir Map pop-up window with sensor data information (last accessed June 2019) 
 

• The information in the panel is as follows: 
1. The sensor’s name (e.g. AQMD_NASA_2) 
2. The Short-Term AQI number (e.g., 68): The AQI number determines which categorical range 

the air quality falls under, which indicates how clean or polluted the air is (the lower the AQI 
number, the cleaner the air). 

3. The sensor reports Now, 10 minute, 30 Minute, 1 Hour, 6 Hour, 24 Hour, and One Week 
average readings. 

4. The graph shows a time series of the 1-hr average AQI values for the sensor selected on the 
map and for surrounding sensors. The AQI value is bolded in the mouse-over and indicates 
which channel, A or B, the data are from. 

 

https://www.purpleair.com/map
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Q: If there is a difference in values between channels, how do we know which is accurate? 
A: Look at what adjacent sensors are reporting and compare. If a conclusion cannot be reached, 
contact the AQ-SPEC program at South Coast AQMD [e-mail: info.aq-spec@aqmd.gov or tel: +1 
(909) 396 – 2173] or the sensor developer. 
 
Q: Is the 24-hr average reading midnight-to-midnight or a rolling average? 
A: The 24-hr average readings are rolling averages of the last 24 hours. They do not have set time 
ranges like midnight-to-midnight. 
 
Q: How do I download my sensor data? 
A: To download the data from your and all publicly-available sensors: 
• Visit the PurpleAir Downloader on the PurpleAir Map page 
• Enter the Start Date and End Date of your desired data timeframe 
• Scroll down to find the sensor(s) you would like to download the data from (the sensors are listed 

by their sensor name in alphabetical order) 
• Select the two options available for each sensor 

o Each sensor will have two options for downloading, each corresponding to the two identical 
raw sensors inside your sensor unit (designated as Channel A and Channel B) 

o The two options will have similar names, one with the sensor name and one with the sensor 
name followed by a “B” immediately below the first option 

• Once you have selected the sensor(s), click Download Selected at the top of the page next to the 
data timeframe selections 

• The data will be downloaded as .csv files, one file for each Channel A and Channel B for each 
selected sensor 

 
Q: What is the difference between the Primary and Secondary data for this sensor? 
A: Primary data output files include the particle mass concentration information. The Secondary data 
output files include the particle number concentration information. 
 
Q: How do we share our sensor data with others? 
A: You can share your sensor data in three ways: 

1. Direct people to your sensor on the PurpleAir Map 
2. Direct people to the PurpleAir Downloader website to download your sensor’s data as a file 
3. Send your sensor’s already-downloaded data file to them directly 

 
Q: Do all of the PA-II sensors in the USA have log sheets being recorded and collected? 
A: This process is part of the EPA STAR Grant approach at the South Coast AQMD. Other users and 
programs may have different approaches. 
 
Q: How do I use the log sheet? 
A: The purpose of the log sheet is to record and keep track of data and observations each time you 
check on the sensor. It suggests that participants record the Date, the Time, Air, and 
Observations/Events related to the current air quality (e.g., either the presence or lack of odors, 
visibility issues, or activities related to emissions).: 
 

https://www.purpleair.com/map#11/34.113/-118.1888
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These can include any activities, observations, or events that they feel have contributed to the 
measurements recorded by the sensor. This section is particularly important when there are extreme 
readings in the sensor data. For example, if participants observe sensor readings five times higher 
than a typical day’s readings, they should note the event(s) that they believe may have contributed to 
those particularly high readings. Writing “neighbor is barbecuing,” “it is raining heavily,” or “road 
construction is taking place” are good examples. 
 
 
Q: How often do I need to record measurements on the log sheet? 
A: There is no required data logging frequency. Each participant has the freedom to dictate their own 
logging frequency. 
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Appendix D. Data Analysis Guide 
As part of the STAR grant, South Coast AQMD project leads explored the use of different types of 
visualizations and approaches to sharing data. In addition to the development of the AirSensor 
package & DataViewer web application, other resources were developed to support engagement 
with data by members of the public, such as the Data Analysis Guide shown in this appendix and 
available here (http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/air-quality-sensor-
data-analysis-guide.pdf?sfvrsn=6).  

Please note that the links provided in this appendix are not clickable. 

http://www.aqmd.gov/aq-spec/special-projects/airsensor
http://www.aqmd.gov/aq-spec/special-projects/airsensor
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/air-quality-sensor-data-analysis-guide.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/air-quality-sensor-data-analysis-guide.pdf?sfvrsn=6
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Appendix E. Sample Infographic 
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Appendix F. Installation Guide Template 
(For Other Sensors) 
HINT: Keep the text minimal using bullets rather than paragraphs. For example, add a labeled photo or 
diagram for every step of the instructions (from mounting and powering the sensor to linking the device 
to the Wi-Fi, if appropriate).  

Sensor Name: 

Pollutant(s) Measured: 

[add labeled photo of all parts and accessories] 

Step 1 – Finding a Location and Installation (adjust and add to this text as needed) 

• Look for a shady place, usually a north-facing part of the house, away from tall trees or other 
obstructions such as nearby homes or buildings. Note: Location will need a nearby power 
outlet and Wi-Fi signal. 

• Mount sensor away from local sources of pollution (A/C units, vents, BBQs), unless the 
objective of the project is to measure a nearby source, in which case mount the sensor with 
line of sight to that source.  

• Mount the sensor using either cable ties (railing) or a screw (beneath the roof edge). Ideally 
the sensor should be at least a couple of feet away from the nearest wall of the home or 
building. Note: The power supply should be mounted so it will not be submersed in water. 
Ensure that the cord is secured safely to avoid a tripping hazard. 

Step 2 – Power and Setup the Sensor (complete this section) 

• Provide step-by-step instructions with labeled photos for powering on the sensor  

• Provide step-by-step instructions for any additional requirements (e.g., connecting to Wi-Fi 
and registering your sensor), see the PurpleAir Installation Guide as an example 

Step 3 – Ensure the Sensor is Collecting Data (complete this section) 

• Provide step-by-step instructions with labeled photos so the user to check if their sensor is 
successfully collecting data 

Helpful Information: 

• List troubleshooting help here for common issues with the sensor (see the PurpleAir 
Installation Guide as an example) 
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Appendix G. Project One-Pager 
Template 
This template will help you to develop a resource that can be used to recruit project participants, 
project partners, or communicate about your activities with local regulatory agencies.  

 

Title of the Project; 

Project partners: (list here)  

Project Overview 

(Brief paragraph 3-4 sentences on (1) what you are doing and why you are including the project 
objectives, a rough timeline, and the approximate location/community, (2) note what sensors you are 
using, (3) describe your tentative plan for the data or briefly sate how the data will be used.) 

Sensor Technical Specifications 

(Provide a bulleted list of the size/weight of each sensor, the power usage, other requirements such 
as a need for Wi-Fi; also include any additional requirements related to siting or using sensors, or 
anything else someone participating in the project or hosting the sensors might need to know) 

*Add a photo of the sensor(s) 

Contact Information  

(Include the appropriate contact information for more information about the project, or if 
troubleshooting of sensors is required.) 

 

*Additional optional information: if this form is being used to recruit sensor users, be sure to include 
all of the actions they are committing to on their side, as well as any compensation they will receive 
for participating. 
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Appendix H. Blank Log Notes Form 
Community Scientist Log Notes Form 
Use this form to conveniently note your air quality observations. 
 

1. Date & Time:                                Location: 
 

2. How does the air quality seem to you? (circle the an option below) 
 

Hazardous            Very Unhealthy              Unhealthy              Moderate              Good 
 

3. Describe the air quality, what do you… 
 

             See (e.g., blue skies, haze, etc.): 
 

             Smell (e.g., fresh air, smoke, etc.): 
 

             Hear (e.g., strange sounds, like machinery): 
 

4. If this is an air quality event, do you see any potential sources or causes?         Yes       No 
 

             If so, please explain: 
 
 

5. Any other notes? 
 
 
 

 
 
Community Scientist Log Notes Form 
Use this form to conveniently note your air quality observations. 
 

1. Date & Time:                                Location: 
 

2. How does the air quality seem to you? (circle the an option below) 
 

Hazardous            Very Unhealthy              Unhealthy              Moderate              Good 
 

3. Describe the air quality, what do you… 
 

             See (e.g., blue skies, smoke, haze, etc.): 
 

             Smell (e.g., fresh air, smoke, chemicals, etc.): 
 

             Hear (e.g., relevant sounds, like-machinery): 
 

4. If this is an air quality event, do you see any potential sources or causes?         Yes       No 
 

             If so, please explain: 
 
 

5. Any other notes? 
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Appendix I. Release of Liability Sample 
RELEASE OF LIABILITY 

READ CAREFULLY – THIS AFFECTS YOUR LEGAL RIGHTS 

 

In exchange for participation in the activity of hosting an air particle monitor in my home 
organized by [project leaders and/or lead organizations],  

I,  _____________________________ [include name and other important identifying 
information (e.g., business name if applicable)], agree for myself and (if applicable) for 
members of my family, to the following: 

 

1. AGREEMENT TO FOLLOW DIRECTIONS. I agree to follow any written or oral 
instructions or directions given by the representative of the [project title or lead 
organizations] with respect to the placement, operation, and maintenance of the air 
particle monitor to be placed in my home. I agree to return the [sensor device] if 
requested to the [project title or lead organizations] at the end of the activity period. 
 

2. ASSUMPTION OF THE RISKS AND RELEASE. I recognize that there may be 
certain unforeseen risks associated with the above described activity and I assume 
full responsibility for personal injury to myself and (if applicable) my family members, 
and further release and discharge the [project leaders and/or lead organizations] for 
injury, loss or damage arising out of my or my family’s use of the [sensor device], 
whether caused by the fault of myself, my family, the [project leaders and/or lead 
organizations]. 
 

3. INDEMNIFICATION. I agree to indemnify and defend the [project leaders and/or 
lead organizations] against all claims, causes of action, damages, judgments, costs 
or expenses, including attorney fees and other litigation costs, which may in any way 
arise from my or my family’s use of the [sensor device]. 
 

4. APPLICABLE LAW. Any legal or equitable claim that may arise from participation in 
the above shall be resolved under California law. 
 

5. NO DURESS. I agree and acknowledge that I am under no pressure or duress to 
sign this Agreement and that I have been given a reasonable opportunity to review it 
before signing. I further agree and acknowledge that I am free to have my own legal 
counsel review this Agreement if I so desire. I further agree and acknowledge that 
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6. The [project leaders and/or lead organizations] will not pay me nor will I pay any of 
them anything in order to participate in this activity. 

 
7. ARM’S LENGTH AGREEMENT. This agreement and each of its terms are the 

product of an arm’s length negotiation between the Parties. In the event any 
ambiguity is found to exist in the interpretation of this Agreement, or any of its 
provisions, the Parties, and each of them, explicitly reject the application of any legal 
or equitable rule of interpretation which would lead to a construction either “for” or 
“against” a particular party based on their status as the drafter of a specific term, 
language, or provision giving rise to such ambiguity.  
 

8. ENFORCEABILITY. The invalidity or unenforceability of any provision of this 
Agreement, whether standing alone or as applied to the particular occurrence or 
circumstance, shall not affect the validity or enforceability of any other provision of 
this Agreement or of any other applications of such provision, as the case may be, 
and such invalid or unenforceable provision shall be deemed not to be a part of this 
Agreement. 
 

9. EMERGENCY CONTACT. In case of an emergency, please call [project contact and 
phone number].  
 

10. I agree to use the information derived from the use of the air quality monitor device 
in a responsible way and will not expect nor request that [include any lead or partner 
organizations as appropriate] or take any action in response to whatever the 
information may disclose. I understand that there are appropriate governmental 
bodies and private companies who may be able to address any concerns I may have 
based on the information. 

 

I HAVE READ THIS DOCUMENT AND UNDERSTAND IT. I FURTHER UNDERSTAND 
THAT BY SIGNING THIS RELEASE, I VOLUNTARILY SURRENDER CERTAIN 
LEGAL RIGHTS. 

Signature:________________________             Dated:_____________________ 

Print Name:_______________________ 

 

Witness: _________________________  Dated:_____________________ 
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Appendix J. Local Regulatory Agency 
Contacts (Sample List) 
The list below is an example based on contact information from October 2020. A web search can 
help you locate your local regulatory agency’s “Contact Us” page (or equivalent information) to get 
started. To find the name of your local air quality/natural resource board or agency, a good place to 
start is the Association of Air Pollution Control Agencies (https://cleanairact.org/) or the National 
Association for Clean Air Agencies (http://www.4cleanair.org/). 

 
Agency Phone Email  

Bay Area AQMD 
Includes Alameda, Contra Costa, 
Marin, Napa, San Francisco, San 
Mateo, and Santa Clara counties, and 
the western portion of Solano and 
southern portion of Sonoma counties 

(415) 749-5000 
1.800.HELP AIR 

No email listed 
For Technical Services: contact the 
Meteorology & Measurements Program 
at 415.749.4985 

California Air Resources Board  
Includes the state of California 

(800) 242-4450 helpline@arb.ca.gov 
 

CalEPA 
Includes the state of California 

(916) 323-2514 cepacomm@calepa.ca.gov 
 

EPA Region 9 
Includes Arizona, California, Hawaii, 
Nevada, Pacific Islands, and 148 
Tribes 

(866)-EPA-WEST 
(866)-372-9378 

r9.info@epa.gov 
 

Imperial County APCD 
 Includes all of Imperial County 

(442) 265-1800 
 

San Diego County APCD 
 Includes all of San Diego County 

(858) 586-2600 airinfo@sdcounty.ca.gov 
 
 

San Joaquin Valley APCD 
Includes all of Fresno, Kings, Madera, 
Merced, San Joaquin, Stanislaus,  

 Tulare, and Valley air basin portions of 
Kern counties 

(559) 230-6000 sjvapcd@valleyair.org 

San Luis Obispo County APCD 
 Includes all of San Luis Obispo County 

(805) 781-5912 info@slocleanair.org 
 

https://cleanairact.org/
http://www.4cleanair.org/
https://ww2.arb.ca.gov/bay-area-air-quality-management-district
https://ww2.arb.ca.gov/
mailto:helpline@arb.ca.gov
https://calepa.ca.gov/
mailto:cepacomm@calepa.ca.gov
https://www.epa.gov/aboutepa/epa-region-9-pacific-southwest
mailto:r9.info@epa.gov
https://ww2.arb.ca.gov/imperial-county-air-pollution-control-district
https://ww2.arb.ca.gov/san-diego-county-air-pollution-control-district
mailto:airinfo@sdcounty.ca.gov
https://ww2.arb.ca.gov/san-joaquin-valley-air-pollution-control-district
mailto:sjvapcd@valleyair.org
https://ww2.arb.ca.gov/san-luis-obispo-county-air-pollution-control-district
mailto:info@slocleanair.org


● ● ●    Appendix J 

● ● ●  J-2 

Agency Phone Email  

Santa Barbara County APCD 
 Includes all of Santa Barbara County 

(805) 961-8800 apcd@sbcapcd.org 
 

South Coast AQMD 
Includes Los Angeles County except 
for areas covered by the Antelope 
Valley AQMD, Orange County, and the 
western portion of San Bernardino 

 and Riverside counties 

(909) 396-2713 info.aq-spec@aqmd.gov 
 

 
 
 
 
 
 
 
 
 

https://ww2.arb.ca.gov/santa-barbara-county-air-pollution-control-district
mailto:apcd@sbcapcd.org
https://ww2.arb.ca.gov/south-coast-air-quality-management-district
mailto:info.aq-spec@aqmd.gov
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Appendix K. Examples of Sensor 
Performance  
The table below provides a detailed discussion of application-specific considerations regarding sensor 
performance and several examples of relevant pollutant concentrations based on past studies. Note, 
these examples should be considered an initial reference only, and what you see during your project 
may vary.  

References for Table K-1: 

1 Hasheminassab, S., Pakbin, P., Delfino, R. J., Schauer, J. J., & Sioutas, C. (2014). Diurnal and 
seasonal trends in the apparent density of ambient fine and coarse particles in Los 
Angeles. Environmental pollution, 187, 1-9. 
https://www.sciencedirect.com/science/article/pii/S0269749113006489 

2 Asimakopoulos, D. N., Flocas, H. A., Maggos, T., & Vasilakos, C. (2012). The role of meteorology 
on different sized aerosol fractions (PM10, PM2. 5, PM2. 5–10). Science of the Total 
Environment, 419, 124-135. 
https://www.sciencedirect.com/science/article/pii/S0048969711015300 

3 Vingarzan, R. (2004). A review of surface ozone background levels and trends. Atmospheric 
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Table K-1. Measurement Metric Considerations for Different Application Types. 

Application LDL (Lower Detection Limit) and 
Effective Ranges Accuracy & Precision Response Time 

Outdoor, 
Ambient  

When selecting a sensor for outdoor 
ambient measurements, it is important to 
understand the expected pollutant range. 
For this application, the expected 
pollutant range is likely to be small, 
relative to the variations that might occur 
indoors or near a source. Additionally, 
variations in pollutant levels are likely to 
occur on daily and seasonal timescales.  
As an example, studies in urban and 
suburban areas have found that PM2.5 

levels tend to vary from ~10 – 25 μg/m3 
daily [1,2]. The expected range will 
depend heavily on your location.  
Ozone generally fluctuates between 
background levels of ~20 ppb to 60 ppb 
[3]. However, peaks up to and beyond 
100 ppb may be observed [3,4]. Ozone 
minimum levels are likely to be much 
lower than 20 ppb in urban areas as a 
result of atmospheric chemistry [5].   
For some pollutants, there is also a global 
background level to consider. The current 
global background concentrations for 
CO2 and methane (CH4) are 
approximately 410 ppm and 1.8 ppm 
respectively [6,7]. Use tools like the ones 

Consider the level of difference in 
pollutant concentrations that you would 
like to be able to confidently detect to 
guide your review of accuracy and 
precision for potential sensors. A study 
comparing 90th percentile differences in 
absolute PM2.5 concentrations across 
different cities found differences ranging 
from 14 to 108 μg/m3 between sites [8].  
A more extreme example of ozone 
spatial variability was seen in one study 
where differences in the 4th highest daily 
maximum 8-hr ozone average were on 
the order of ~70 ppb over a distance of 
~50 km [9]. Variability in ozone 
concentrations is generally much smaller 
than this example because ozone is a 
regionally distributed pollutant. 
 
 
 

Trends in ambient air pollution tend to 
occur over longer time frames, such as 
days or seasons. If you are trying to 
understand these trends and how they 
vary over time or across different 
locations, consider comparing daily trends, 
weekday/weekend trends, and/or seasonal 
trends. For these larger timescales you 
may be able to use a sensor with longer 
averaging times or lower temporal 
resolution (e.g., a sensor that provides 
data on a 15-minute or hourly timescale).    
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Application LDL (Lower Detection Limit) and 
Effective Ranges Accuracy & Precision Response Time 

described in Section 3.2.2 to gain an 
understanding of the typical ranges of 
pollutants in your area.   

Indoor Air 
Quality 

Pollutants can accumulate in an indoor 
environment more so than in an outdoor 
environment. Therefore, you may see 
larger ranges of pollutant concentrations 
indoors. The US EPA states that pollutant 
concentrations are likely to be at least 2 
to 5 times higher indoors. As an example, 
one study measuring during cooking 
events found PM2.5 peaks ranging from 13 
to 745 µg/m3 [10]. Another study found 
that homes with gas stoves generally had 
NO2 levels 1.2 to 3.2 times higher than 
outdoor levels [11]. A third study found 
hourly average values of CO and CO2 
ranged from 0.37 to 1.9 ppm and 412 to 
1194 ppm, respectively [12]. 

The preferred accuracy and precision 
needed for an indoor air quality 
monitoring project will depend on what 
level of difference in pollutants you 
would like to be able to confidently 
predict. Given the large variability in 
pollutant ranges and accumulation in 
different indoor environments, accuracy 
and precision needs will vary. Consider 
your pollutant of interest, potential 
sources in the indoor environment, 
ventilation, and potential for 
accumulation.  

Indoor environments can result in both the 
accumulation of pollutants as well as the 
slower dispersal of these accumulated 
pollutants. The rate at which dispersal 
occurs is typically governed by ventilation. 
As an example, ASHRAE recommends a 
minimum of 0.35 air changes per hour for 
residential environments [13], but air 
exchange rate can vary quite a bit in 
different indoor environments. For 
example, a study on the impact of 
different ventilation scenarios on indoor 
air quality in classrooms found air 
exchange rates varying from 0.12 to 7.9 
changes per hour [14]. Changes in 
pollutant levels indoors are likely to occur 
more slowly than they would outdoors.  

Outdoor, 
Near-source  

When making near-source 
measurements, the changes in 
concentration from source emissions will 
be in addition to typical concentrations 
farther away from the source. These 
background concentrations vary daily and 
seasonally. Thus, take into consideration a 
sensor’s ability to measure both the 
typical pollutant range and higher 
concentrations. In a fence line study at a 

Consider what accuracy and precision 
would be needed for you to confidently 
distinguish between typical daily 
fluctuations and unusual events or 
increases in pollutant levels from a local 
source of interest. Try researching past 
studies on the same type of source you 
are interested in to help you anticipate 
what the data may look like and what 
concentrations you might see.  

The impact of the emissions from a source 
may vary. For example, a continuous leak 
may result in a continuing increase in 
pollutant levels (above what is typical or 
expected). Alternatively, short-term events 
may also occur resulting in increases on 
much smaller timescales; this is what was 
seen in the refinery fence line study with 
increases occurring on the order of 
minutes [15]. Thus, sensors with faster 
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Application LDL (Lower Detection Limit) and 
Effective Ranges Accuracy & Precision Response Time 

refinery, researchers found that benzene 
could be 20 to 100 times higher than 
measured background levels [15]. 
Concentration enhancements by other 
sources may be much smaller.  

 response and higher temporal resolution 
can help capture these short-term events 
(such as minute or sub-minute data). 

Outdoor, 
Mobile 
(Personal 
Monitoring 
While Walking/ 
Jogging, or on 
a Vehicle)   

Similar to near-source scenarios, 
measurements may include both typical 
trends (e.g., daily) and higher 
concentrations coming directly from 
nearby sources (e.g., vehicles). The 
measurements may be even more 
dynamic as the measurement device is in 
motion, especially at higher speeds. In 
these situations, concentration ranges are 
likely to change quickly. Examples of 
pollutant concentration ranges recorded 
during on-road studies included ~400 to 
10,000 ppb for CO [16], and ~10 to 40 
ppb for NO2 [17].  

For mobile monitoring, the needed 
accuracy and precision depend on the 
nature of the monitoring and the project 
objectives. Consider what situations you 
intend to compare and the potential 
differences in concentration that you 
hope to resolve. As an example, a study 
involving personal exposure monitoring 
observed the following average PM2.5 
values for various microclimates (in 
µg/m3):  residential – 13.4, transportation 
– 18.6, outdoor – 21.0, and restaurant – 
188.5 [18]. For other types of mobile 
monitoring, consider whether you are 
interested in characterizing an area (e.g., 
mapping a community with repeated 
vehicle-based measurements) or 
recording short-term on-road dynamics 
of air quality (e.g., during a bicycle ride).  

The ability to record data with high time 
resolution is even more important in this 
application. As an example, in the ‘LDL and 
Effective Range’ section the increase to the 
peak concentrations cited for CO and NO2 
and the decrease back to baseline values 
sometimes occurred in under a minute 
[16,17]. Remember that the higher the 
speed you are traveling, the larger the 
spatial distance will be between 
measurements.  

 





Appendix L. 
User Guide for the AirSensor DataViewer 

You can answer these questions and more using 
the AirSensor DataViewer!

month?

Can I trust the 
data from this 

air sensor? 

How clean is 
the air in my 

neighborhood? 

Which days had 
the worst air 
quality last year? 



2 of 12 

About the AirSensor DataViewer 

Particulate matter sensors can answer questions about your local air quality. PM2.5 includes particles that are 2.5 μm 
(micrometers) in aerodynamic diameter or smaller. These particles are of concern to human health because they are 
able to penetrate deep into the lungs and in some cases enter the bloodstream.  The US EPA funded South Coast AQMD 
to develop tools that you can use to learn about the levels of PM2.5 mass concentrations (μg/m3; micrograms per cubic 
meter of air) in your area.   

The Science To Achieve Results (STAR) Grant provided funds to deploy networks of sensors in California communities. 
This guide will show you how to use the AirSensor DataViewer, which displays publicly accessible PM2.5 data from 
PurpleAir PA-II sensors deployed under the STAR Grant.  You can focus on sensors in a specific community, search for 
PM2.5 data on specific dates, and discover local pollution patterns.  The AirSensor DataViewer can generate visuals and 
graphs that help you interpret your data.  If you have questions or comments about the AirSensor DataViewer, please 
contact the AQ-SPEC group at South Coast AQMD: http://www.aqmd.gov/aq-spec/contact. 

Link to DataViewer Tool: http://tools.mazamascience.com:6709/asdv/test/ 

Overview of the interface: 

At the top of the main/home page, there is a main menu bar that allows users to navigate between the 
“Historical Data”, “Latest 48-Hr Data”, and “About” pages.  Below is a figure depicting the user options 
available on the “Overview tab” on the “Historical Data” page (on the left side of the tool). While available 
options will vary depending upon which tab is currently selected, the figure provides an idea of the user options 
available. Also depicted is the color scale used throughout the tool to illustrate pollutant levels. 

http://www.aqmd.gov/aq-spec/contact
http://tools.mazamascience.com:6709/asdv/test/
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1. The “Historical Data” page is where users can analyze sensor data using a variety of different data
visualizations, each tab leads to a different visualization.

1.1 There are different ways you can use this tool to analyze your data. 

• Beginning with the “Overview” tab on the “Historical Data” page, a map illustrates where sensors are located and
provides a customizable and interactive time series.  Sensors are located in West Los Angeles, Alhambra/Monterey
Park, El Monte, South Gate, Seal Beach, Redlands, Riverside, Sycamore Canyon, Temescal Valley, Imperial Valley,
Nipomo, Paso Robles, Oakland and Richmond.

• Looking at the time series, consider how PM2.5 levels have varied in the previous week or over the previous 30 days.

• You can also examine the effects of specific events on local PM2.5, for example, how did 4th of July fireworks emissions
impact your neighborhood?
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1.2 The “Calendar” tab on the “Historical Data” page, provides an overview of the data from an entire year. 

• Use this plot to spot interesting trends or events.

• How do PM2.5 levels vary from season to season?

• Do the days where elevations in PM2.5 occur correspond to days when you might expect elevated PM2.5 levels?

Usage: 

• Select a sensor using the drop-down menus.
• The calendar shows the average daily PM2.5 mass concentrations. The greater the PM2.5 concentration, the darker

the day is shaded. If the daily cell is white, a value was not recorded for the day. Hover over a specific day to view
the exact 24-hour average PM2.5 mass concentration.
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1.3 The “Raw Data” tab on the “Historical Data” page, displays the data available from each sensor prior to processing 
and QA/QC.  

• You’ll notice that there are two graphs of PM2.5 data labeled Channel A and Channel B, this is because there are two 
sensors inside each individual PurpleAir unit.  

• For more information on Channels A and B data and the data processing please refer to the final page of this guide.  

• At the bottom, this tab provides plots directly comparing Channels A and B, which may be used to better understand 
how well a sensor is functioning.  

• Additionally, you can see temperature and humidity data in this tab. 
 

 

Usage: 

• Select a sensor using the drop-down menus and select a timeframe using “Select Date” and “Past”. 
• The plots in this tab show the “raw data” (or data that comes directly from the sensor, before any time averaging or 

processing has been applied). 
• Below the time series plots are two more plots that illustrate how well the two PM2.5 signals from Channels A and B 

agree with each other – significant differences between the channels may be an indication that either one or both of 
the duplicate sensors is malfunctioning (agreement is signified by a ‘Slope’ and an R2 close to 1.0). 
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1.4 The “Tabular Data” tab, on the “Historical Data” page, displays raw numeric data from the selected sensor in a 
table format. On this page, users can view, search, and download data from the specified period and from the 
selected sensor. You can also use this tool to view the precise values that occurred at specific times, for example to 
find the peak value on a given day. 

Usage: 

• Select a sensor using the drop-down menus and select a timeframe using “Select Date” and “Past”.
• You can use the search bar in the top right to help you explore the data.
• You can also download the data as a .csv file.
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1.5 In the “Daily Patterns” tab on the “Historical Data” page, there is another plot to help reveal interesting trends as 
well as tables and plots providing supplemental weather data.  

• Looking at the Daily Trends plot, is there a particular time of day when PM2.5 is highest? When is PM2.5 lowest?  

• What can the pollution rose tell you about potential sources of PM2.5?  

• In a pollution rose, the shape summarizes where the wind was coming from during the specified period and the 
colors indicate where the wind was coming from when various pollutant concentrations were observed. 

• Additionally, the table provides some statistics related to weather conditions, these can help you check whether rain 
may have occurred during the selected timeframe, or learn what the temperature highs and lows were.  
 

 

Usage: 

• Select a sensor using the drop-down menus and select a timeframe using “Select Date” and “Past”. 
• The first plot shows the average for each hour of the day across the timeframe selected. 
• Below the plot, the table of weather data and the pollution rose can provide additional useful information. For 

example, a high humidity value may be an indication that a precipitation event occurred in that timeframe while 
the pollution rose can illustrate the direction from which the wind was blowing when high or low PM2.5 levels were 
observed – possibly providing some insight into potential sources. 

• The weather data is accessed from the National Oceanic and Atmospheric Administration’s (NOAA) Integrated 
Surface Database (ISD) using the worldmet R-package. 
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1.6 The “Compare” tab on the “Historical Data” page, allows users to compare the data from a sensor to the data from 
the nearest reference site (or monitoring site operated and maintained by a government agency). 

• Consider, does the sensor data agree with the reference data in terms of trends and levels?

• If not, why might this be the case? Consider the distance to the reference site, the geography of the region, and
potential sources nearer to one site or the other.

Usage: 

• Select a sensor to compare to the nearest reference site by clicking on the map or by using the drop-down menus,
then select a timeframe using “Select Date” and “Past”.

• The plots below the map illustrate (1) how well the sensor and nearest reference site agree with each other (see
the ‘Sensor-Monitor Correlation’ plot) and (2) how the trends between the sensor and the reference site compare
(see the ‘Sensor-Monitor Comparison’ plot). Remember, that many factors influence how similar or different the
data may be from the two sources. This tab is intended for informational purposes and not to quantitatively assess
the performance of an individual sensor.

• The distance between the reference site and the sensor is available on the map and it is stated in the title of the
‘Sensor-Monitor Comparison’ plot.

• In terms of the statistics, a slope close to 1.0 indicates that the low-cost sensor and the reference site are reflecting
similar levels. A slope greater than 1.0 indicates that higher values are seen at the regulatory monitoring site and
vice versa for a slope of less than 1.0. The intercept can be an indicator of bias (e.g., whether the sensor may be
consistently under or over-predicting pollutant concentrations). The coefficient of determination R2 tells us how
well the trends agree between the two sites; an R2 closer to 1.0 indicates more agreement and an R2 closer to 0.0
indicates less agreement.

• There is also a sensor status table, which provides insight into how well the sensor is functioning. For example, if
the percent of data recovered is small, then this may be an indication of a performance issue with the sensor.
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1.7 The “Timelapse” tab on the “Historical Data” page, provides users with animations of PM2.5 and how they change 
over time in each STAR Grant community. Are the changes consistent throughout the community? Do any sensors 
stand out? 

Usage: 

• Select a community and a date in the panel on the left.
• Note that the date selected will be the end date of the time-lapse animation.
• The corresponding 7-day time-lapse illustrates the changes in PM2.5 pollutant concentration over time.
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2. On the “Latest 48-Hr Data” page, you can view the most recent data from the selected sensor. This page is a 
particularly useful reference during air quality events, for example when a sensor is detecting wildfire emissions. You 
can use this page to compare sensor data to your own observations about the air quality, such as what you see or 
smell. Consider whether your observations and the sensor data agree or disagree? 

 

Usage: 

• Select a sensor using the drop-down menus and select a timeframe using “Select Date” and the most recent up-to-
date data will automatically be shown. 

 

 

 

 

 

 

 

 

 



11 of 12 

3. On the “About” page, you can find background information on the DataViewer and its intended purpose. You can
also find a description of the QA/QC procedures applied and important disclaimer information.

Information Regarding the Data Processing and QA/QC Procedures: 

Each PurpleAir PA-II sensor unit includes two raw, duplicate sensors 
referred to as Channel A and Channel B. Processed data is data for which 
Channels A and B have been compared and averaged together. Unless 
otherwise stated, all the visuals in the DataViewer display processed data 
(averages of both Channels). Wherever unprocessed or “raw” data is 
shown (e.g., the “Raw Data” tab on the “Historical Data” page or on the 
“Latest 48-Hr Data” page), both Channel A and Channel B are shown 
separately. Processed data has undergone the following QA/QC 
procedures: (1) removal of values outside of the manufacturer defined 
specifications for the sensors, (2) pollutant values for Channel A and 
Channel B are averaged on an hourly basis, (3) if the proportion of points 
contributing to the hourly average meets the minimum requirement and 
the hourly averages are judged to be not statistically different, according 
to a student’s t-test, then the hourly averages for Channels A and B are 
averaged together – producing a single value for each hour. More detail 
on the procedures and functions used is available in the AirSensor R-Package documentation 
(https://mazamascience.github.io/AirSensor/index.html). 

 Guide last updated: November 10, 2020 

https://mazamascience.github.io/AirSensor/index.html
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About the DataViewer 

The DataViewer tool was built using the code and functionalities available in an open-source R package, called the 
AirSensor package. The DataViewer tool as well as the AirSensor R-Package were developed through a collaboration 
between the AQ-SPEC group at the South Coast Air Quality Management District (South Coast AQMD), a regional 
governmental agency in Southern California, and Mazama Science, a software company in Seattle, WA. This tool is 
intended to support data exploration and analysis by community members participating in the US EPA-funded Science 
To Achieve Results (STAR) Grant at the South Coast AQMD, entitled “Engage, Educate and Empower California 
Communities on the Use and Applications of Low-cost Air Monitoring Sensors.” Funding for the development of this tool 
was provided through the abovementioned US EPA STAR Grant. 

The tool accesses publicly available data from low-cost sensors in the Particulate Matter (PM) sensor (model PA-II, 
PurpleAir, Draper, UT) network associated with the STAR Grant project. Unless otherwise stated, the DataViewer 
displays processed, hourly-averaged PM2.5 data. Processed data is data to which quality assurance and quality control 
(QA/QC) procedures have been applied in order to exclude data from sensors that may be malfunctioning. 

A journal article is available introducing the AirSensor package and DataViewer web application: Feenstra, B., Collier-
Oxandale, A., Papapostolou, V., Cocker, D., & Polidori, A. (2020). “The AirSensor open-source R-package and DataViewer 
web application for interpreting community data collected by low-cost sensor networks.” Environmental Modelling & 
Software, 134, 104832. https://doi.org/10.1016/j.envsoft.2020.104832 

Disclaimer 

This tool is intended to be used for educational and informational purposes only. Furthermore, the code used to build this tool, the QA/QC 
procedures, and the different features of this tool may be subject to revision at any time depending on the needs of the project. This work was 
developed under Assistance Agreement No. RD83618401 awarded by the U.S. Environmental Protection Agency to the South Coast Air Quality 
Management District. It has not been formally reviewed by EPA. The views expressed in this work are solely those of the authors and do not 
necessarily reflect those of the Agency. EPA does not endorse any products or commercial services mentioned in this work. 

https://doi.org/10.1016/j.envsoft.2020.104832
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Appendix M. Sample Community 
Reports and Resources 

The AQ-SPEC website contains links to reports and resources created by partners and community 
participants: http://www.aqmd.gov/aq-spec/special-projects/star-grant. Some communities 
performed data analysis or developed resources to support engagement with the data.   

• Report_PM2.5 Air Quality Trends at Mark Keppel High School . This report documented 
analysis to identify air quality trends and implement solutions for minimizing harmful health 
effects due to poor air quality. PM2.5 data from March 2018-February 2019 for four PurpleAir 
sensors was converted to its air quality index (AQI) and analyzed for trends by hour, day of 
the week, and month. One finding was the recommendation for students to limit outdoor 
activity during 8 AM-10 AM, especially on Wednesdays. 

• Report_the air you breathe_University of California Los Angeles . South Coast AQMD, 
UCLA researchers, and the University Apartments South Resident Association worked 
together to document findings from the air monitoring project at University Village 
Apartments. The apartments are located adjacent to a major freeway (I-405). Twelve PM 
sensors were installed outdoors in the community and 18 sensors were installed indoors. 
Findings include that residents can protect their indoor air quality by using their stove fan 
and opening windows during cooking and cleaning activities, using an air purifier, and 
turning on the HVAC system.  

• Report_Interpreting Nipomo Mesa Air Quality Data_San Luis Obispo County . A STAR 
grant participant in San Luis Obispo performed data analysis to better understand the data 
being collected with low-cost sensors and improve interpretation of the data when dust 
events occurred. 

• http://www.wawzat.com/. This website was developed by a STAR Grant participant to 
provide links to educational information, data visualizations, and python code developed by 
the participant to support analysis of the sensor data. 

One STAR Grant participant developed a web page for his community. This site includes links to 
educational information, data visualizations, and python code developed by the participant to 
support the analysis of the sensor data.  
 
Webpage: http://www.wawzat.com/ 
 
Animated data visualization of the Holy Fire: 
https://www.youtube.com/watch?v=pybUqMPfjjc&feature=youtu.be 
 
GitHub Repository of Python code: https://github.com/wawzat/purpleair-data-tools 
 
 
 

http://www.aqmd.gov/aq-spec/special-projects/star-grant
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/report_pm2-5-air-quality-trends-at-mark-keppel-high-school.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/report_the-air-you-breathe_university-of-california-los-angeles.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/report_interpreting-nipomo-mesa-air-quality-data_san-luis-obispo-county-nipomo-mesa.pdf?sfvrsn=6
http://www.wawzat.com/
http://www.wawzat.com/
https://www.youtube.com/watch?v=pybUqMPfjjc&feature=youtu.be
https://github.com/wawzat/purpleair-data-tools
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/report_pm2-5-air-quality-trends-at-mark-keppel-high-school.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/report_the-air-you-breathe_university-of-california-los-angeles.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/aq-spec/star-grant/report_interpreting-nipomo-mesa-air-quality-data_san-luis-obispo-county-nipomo-mesa.pdf?sfvrsn=6
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