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Patterns in Phoenix Air Pollution  

By: ADEQ Forecast Team  (ADEQ Air Quality Meteorologist s) 

When is the best time to go outside? Will I be okay if I take a 
walk in the morning? Where are ozone levels highest in the 
Valley? These are the types of questions the ADEQ Forecast 
Team often receives from the public. Just like the weather, 
air quality affects peopleôs decisions. If people know how air 
pollutants behave, they can take steps to minimize their 
exposure to them and therefore, protect their health (Figure 
1). In this issue of Cracking the AQ Code, weôll explore the 
general behavioral patterns of air pollutants around the 
Valley and how both people and nature play a role. 
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Figure 1: The benefit of knowing how air quality changes ultimately 
helps people protect their health and well-being. 

Source: Phoenix, AZ from the sky by Shawn on Flickr (CC-BY-SA 2.0) 

 

https://commons.wikimedia.org/wiki/File:Phoenix,_AZ_(5378859780).jpg
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The Air Quality Index 
 
Here in Arizona, particulate matter small enough to penetrate the lungs (PM10 and PM2.5), and 
ozone, are common outdoor pollutants we can inhale. To understand how different levels of these 
air pollutants are tied to specific health impacts, one can refer to the Air Quality Index (AQI). Most 
of the time, these pollutants remain in either the Good or Moderate AQI categories, but on 
occasion, they can reach the Unhealthy for Sensitive Groups (USG) category. If any pollutant 
reaches this category or higher, it exceeds the federal health standard (referred to as an 
exceedance hereafter). Both the Moderate and USG categories are defined with sensitive people 
in mind (people with heart or lung disease, the elderly, children, those active outdoors, etc.). On 
rare occasions, we have seen Unhealthy or higher AQI levels; when air quality gets this bad, the 
general public will begin to be more affected. 
 
Air Quality in Space and Time 
 
Unfortunately, anticipating which AQI category will be reached by a given pollutant is not always 
easy. This is because air pollutant levels are constantly changing in both space and time. In fact, 
pollutant levels have both daily and seasonal patterns in how they change, and even these 
patterns can vary. So, what drives changes in air pollution? Why is one pollutant more of a 
concern for our health at this time or during that season? It really comes down to three factors: 
weather, topography, and human activity. Below, weôll explore the typical ways in which ozone, 
PM10 (dust), and PM2.5 (soot) 
change in both space and 
time in Phoenix and its 
surrounding areas. Although 
we focus on Phoenix, many 
of the key concepts affecting 
pollutant levels apply to 
other areas in Arizona as 
well. 
 
Winter (December ï 
February) 
 
Winter marks a period of 
shorter day lengths and 
colder temperatures. This 
season is also characterized 
by frequent, and at times, 
long-lasting inversions. Now 
consider that Phoenix is 
situated at a lower elevation 
rimmed by higher terrain on 
nearly all sides (Figure 2). 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: This images gives a 3D look at the local terrain in and around 
Phoenix, with North oriented toward the top-left of the image. Notice how 
Phoenix resides in a bowl, sandwiched between mountainous regions. 
During wintertime, this geography plays a crucial role for air quality. When 
temperature inversions set up, air is trapped near the ground between the 
mountains, allowing a buildup of PM2.5 concentrations. 

Source: Google Earth 
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https://airnow.gov/index.cfm?action=aqibasics.aqi
http://static.azdeq.gov/aqd/aqcode1_2.pdf
http://static.azdeq.gov/aqd/aqcode2_6.pdf
http://static.azdeq.gov/aqd/aqcode2_10.pdf
http://static.azdeq.gov/aqd/aqcode1_5.pdf
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Furthermore, from these mountainous areas, major drainages stemming from the Salt and Verde 
airsheds carve paths right through the urban center toward the downtown area (Figure 3). To cap 
it off, industrial activities are prevalent within the city. Collectively, we get a recipe for what is well 
known as the ñBrown Cloudò (Figure 4), which is essentially a visible manifestation of trapped 
particulates not dispersing out of the metropolitan area. The Brown Cloud may obscure the 
horizon seemingly from any vantage point; however, particulate concentrations near the surface, 
where we breathe, are usually not constant across space or time.  
 
The interior and downtown areas of 
Phoenix experience the greatest 
frequency of Moderate AQI days, 
whether it be PM10 (Figure 5) or 
PM2.5 (Figure 6). The main reason 
for this is the combination of the 
inversion and the pooling of 
particulates along the drainages 
towards the lowest parts of the metro 
area (as shown in Figure 3). This 
area also has heavy traffic and 
industrial activities that contribute to 
localized pollution levels. Active dust 
and combustion activities early in the 
morning hours, coinciding with when 
temperatures are coolest under the 
inversion, result in the dayôs highest 
observed particulate concentrations 
(Figure 7). 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: A map of the various airsheds (colored polygons) and 
drainages (blue stream lines) in Central Arizona. Note how 
Phoenix resides near the convergence zone of multiple 
airsheds. In general, air found in the Verde (yellow) or Salt 
(dark green) airsheds will drain along the blue stream linesðin 
the direction of the blue arrowsðtoward downtown Phoenix. 

Source: ADEQ 

Verde 

Salt 

 

 

 

 

 

 
 

Figure 4: A photo of the Phoenixôs infamous ñBrown Cloudò from atop Camelback Mountain, just before sunset, on 
December 9, 2015. Photo Credit: Michael Graves 
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Figure 5: A map showing the PM10 monitoring network in the Phoenix metro area and surrounding cities. Each pie 
chart shows the proportion of Good, Moderate, and USG or higher AQI categories that occurred at each PM10 
monitor location during the months of December, January, and February, between 2005 and 2016. 

Source: ESRI Basemap 

http://cleanairmakemore.com/tools-downloads/app/?doing_wp_cron=1476295969.6843299865722656250000

