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OZONE & SUMMER HEAT
How does it affect my summer?

The heat of the summer sun turns our vehicle
interior into an oven, causes us to sweat even
after showering, and increases our electric
bills due to higher AC usage. These seasonal
annoyances sneak up on us each year, but
there is a far sneakier, invisible culprit that is
created due to the summer warmth. Ozone (O3) is a compound found naturally in the
stratosphere, approximately 12-50 km above the Earth’s surface. This gaseous molecule is
a necessity in the stratosphere since it blocks harmful UV radiation. Ozone located in the
troposphere, the ground level of the atmosphere 0-12 km from the Earth's surface, is an air
pollutant and toxic for human health. At this lower atmospheric level, O3 is formed through
a chemical reaction between oxides of nitrogen (NOx), volatile organic compounds (VOCs),
heat, and sunlight. In the summer months, the chemical reaction takes place at a higher
rate. The release of NOx and VOCs comes from anthropogenic activities including
combustion of fossil fuels for transportation, electricity, and industrial processes.
Additionally, VOCs can be emitted by household products such as paints, varnishes, and
cleaning products. [Photo by Levi Jones on Unsplash]

OZONE & ITS IMPACTS ON HEALTH
Newly formed ozone has a lifespan of a few hours to a
few weeks. When combined with other pollutants in the
air, it creates smog, which can be an irritant to the eyes
and lungs. Increasing physical activity in the summer
months is a common goal for many, but as you increase
activity, your respirations increase as well. This leaves
an individual at a higher risk for inhaling smog.

Breathing in air that contains ozone is particularly problematic for individuals with chronic
breathing conditions such as bronchitis or asthma. Children should be monitored while at

https://conservationco.org/2022/07/27/what-you-need-to-know-about-ozone/
https://sciencenotes.org/layers-of-the-atmosphere/
https://www.epa.gov/ozone-pollution-and-your-patients-health/what-ozone
https://www.nps.gov/subjects/air/humanhealth-ozone.htm
https://sciencenotes.org/layers-of-the-atmosphere/
https://csl.noaa.gov/assessments/ozone/2006/chapters/Q2.pdf
https://ugc.berkeley.edu/background-content/burning-of-fossil-fuels/#:~:text=The%20burning%20of%20fossil%20fuels,and%20planes
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9961358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9961358/
https://unsplash.com/@levidjones?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/man-looking-high-rise-buildings-0xGtLYzpPdk?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://www.ccacoalition.org/short-lived-climate-pollutants/tropospheric-ozone
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/ozone
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/ozone#:~:text=The%20impact%20of%20ozone%20exposure,you%20spend%20more%20time%20outdoors
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/ozone#:~:text=The%20impact%20of%20ozone%20exposure,you%20spend%20more%20time%20outdoors
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play when ozone levels peak because their lungs are not fully developed. Individuals who
are lacking in vitamins C and E are also at a higher risk of ozone related problems. Such
health problems include coughing, sore throat, difficulty breathing, wheezing, and inflamed
airways. Ozone exposure has also been linked to an increased risk of premature death in
certain vulnerable populations, including people over 65, pregnant women, children and
teens, individuals who work outside, and people of lower socio-economic status. [Photo by
Jacquelyn Downing in the Pālolo Valley]

AIR QUALITY INDEX (AQI)
AQI is a scale of air quality used to
assess the amount of pollution present
and whether it is a health risk.1 Any
number below 100 is an acceptable level
for most people. Individuals with high
risk factors or chronic breathing
conditions may experience health effects
with an AQI above 100. Harmful levels of
O3 in your city can be tracked on
AirNow.gov and international locations
on the AirNow Department of State
website. Summer heat waves can be a
good indicator that ozone levels may be

at a dangerous level in urban and nearby rural areas. Be aware of the air quality in your
area!

The State of the Air 2024 report was issued by the American Lung Association after
analyzing 25 years of data on air quality in the US. The report evaluates two of the most
dangerous air pollutants: fine particles and ozone. According to the report, 131.2 million
Americans are living with increased levels of ozone pollution that have received a failing
grade by the Environmental Protection Agency (EPA). Cities polluted the most by ozone are
located in the West and Southwest. One measure cities can implement to achieve a lower
AQI is transitioning from fossil fuels to renewable energy sources for their primary energy
needs. The Eastern states have experienced a significant improvement in air quality by
switching from coal-fired power plants to renewable energy sources. The EPA offers various
renewable energy and energy efficiency programs aimed at assisting energy consumers,
state policymakers, and energy providers in making the transition.

https://www.sciencedirect.com/science/article/abs/pii/S089158490500660X
https://scdhec.gov/environment/your-air/most-common-air-pollutants/about-ozone/how-ozone-formed
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/ozone
https://www.lung.org/clean-air/outdoors/what-makes-air-unhealthy/ozone
https://www.airnow.gov/aqi/
https://www.airnow.gov/?city=Aiea&state=HI&country=USA
https://www.airnow.gov/international/us-embassies-and-consulates/
https://www.foxweather.com/learn/why-does-the-air-quality-get-so-bad-in-summer
https://www.lung.org/research/sota/key-findings
https://www.lung.org/research/sota/key-findings
https://wisevoter.com/state-rankings/air-quality-by-state/#:~:text=The%20ten%20states%20with%20the,of%20good%20air%20quality%20days
https://www.c40.org/news/mayors-highlight-epa-7-billion-fund-invest-local-solar-investment/
https://www.lung.org/research/sota/key-findings/ozone-pollution
https://www.lung.org/research/sota/key-findings/ozone-pollution
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AIR QUALITY BELOW
EPA STANDARDS

In 2021, the National Renewable Energy
Laboratory (NREL) partnered with Los Angeles
city officials to design the Los Angeles 100%
Renewable Energy Study (LA100), in an
aggressive plan to lead the city in 100%
renewable energy by 2045. For the past 25
years, Los Angeles has topped the nation with
the worst ozone pollution and consistently
receives a failing grade, for pollutant levels set by the EPA. Los Angeles experiences the
worst smog in the nation during the summer months of June, July, and August. This is due
to higher temperatures, less rainfall, and an increase in carbon dioxide emissions from
traffic congestion, ships, planes, and industrial sites. Wildfires also continue to be
problematic for air quality, emitting hazardous pollutants such as nitrogen dioxide (NO2)
and ozone. The climate change factors thought to be the cause of the increased number of
wildfires in California are higher temperatures and increased dryness. [Photo by Scott
Greer on Unsplash]

US CITIES WITH CLEAN AIR
QUALITY

Fortunately, there are many cities across the US
with healthy air quality which has been
approved by the American Lung Association.
These locations include Bangor, Maine,
Wilmington, North Carolina, and Honolulu,
Hawai‘i. The superior air quality in Hawai‘i is not
only unmatched in the nation, but also one of
the best internationally, having 99.40% good air

quality days. The average AQI for Hawai‘i in 2024 to date is 21.2, making it the cleanest in
the US. Hawai‘i possesses several attributes that contribute to its leadership in air quality.
Its remote location in the Pacific Ocean shields it from extensive industrial activities and
transportation emissions. Additionally, the Hawaiian Islands benefit from consistent
tradewinds that disperse pollution away from the region. The largest threats to Hawai‘i’s air
quality are volcanic activity which produces vog, a word derived by the locals combining the

https://www.nrel.gov/docs/fy21osti/79444-ES.pdf
https://www.nrel.gov/docs/fy21osti/79444-ES.pdf
https://www.nrel.gov/analysis/los-angeles-100-percent-renewable-study.html
https://www.lung.org/research/sota/key-findings
https://www.iqair.com/us/usa/california/los-angeles
https://www.iqair.com/us/usa/california/los-angeles
https://www.iqair.com/us/usa/california/los-angeles
https://www.iqair.com/us/usa/california/los-angeles
https://www.drought.gov/news/study-finds-climate-change-blame-record-breaking-california-wildfires-2023-08-08
https://unsplash.com/@sgreer?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/@sgreer?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-view-of-a-city-from-the-top-of-a-hill-KGLTTrmfMdQ?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://www.lung.org/research/sota/city-rankings/cleanest-cities
https://www.lung.org/media/press-releases/hawaii-boasts-some-of-the#:~:text=%E2%80%9CPeople%20in%20Hawaii%20are%20breathing,when%20we%20have%20vog%20episodes
https://wisevoter.com/state-rankings/air-quality-by-state/#:~:text=The%20ten%20states%20with%20the,of%20good%20air%20quality%20days
https://wisevoter.com/state-rankings/air-quality-by-state/#:~:text=The%20ten%20states%20with%20the,of%20good%20air%20quality%20days
https://worldpopulationreview.com/state-rankings/air-quality-by-state
https://www.lung.org/media/press-releases/hawaii-boasts-some-of-the#:~:text=%E2%80%9CPeople%20in%20Hawaii%20are%20breathing,when%20we%20have%20vog%20episodes


Vol. 1 June 12, 2024 by Jacquelyn Downing

words ``volcano” and “smog.” Vog is an air pollutant that causes the sky to look hazy after
an eruption from the Kīlauea Volcano. [Photo by Jacquelyn Downing in the Pālolo Valley]

SUSTAINABLE PRACTICES
We can all do our part by committing to reduce
ozone pollution in our city.

● Commute to work with a friend or use public
transportation such as the Skyline Rail on
Oahu.

● Reduce travel time throughout town during
the week by combining errands into 1 trip.

● Turn off your vehicle if it needs to idle longer
than 10 seconds.

● Use fans to help conserve electricity while
setting air conditioners no lower than 78 degrees.

● Choose electric lawn equipment rather than gasoline-powered, or mow your lawn
after 7pm. This provides an opportunity for ozone-forming chemicals to disperse
overnight rather than undergoing reactions with sunlight to create the air pollutant.
[Photo by Christian Lue on Unsplash]

Footnotes
1. “Wildfire Smoke and Your Patients’ Health,” United States Environmental Protection

Agency, June 26, 2023,
https://www.epa.gov/wildfire-smoke-course/wildfire-smoke-and-your-patients-healt
h-air-quality-index

https://vog.ivhhn.org/what-vog
https://www3.epa.gov/region1/airquality/reducepollution.html
https://www3.epa.gov/region1/airquality/reducepollution.html
https://www.planetizen.com/news/2023/07/124383-skyline-rail-now-serving-honolulu
https://www.planetizen.com/news/2023/07/124383-skyline-rail-now-serving-honolulu
https://parade.com/1300935/stephanieosmanski/ways-reduce-carbon-emissions/
https://afdc.energy.gov/files/u/publication/idling_personal_vehicles.pdf
https://sustainable.ufl.edu/2021/06/10/action-of-the-month-optimize-thermostat-for-cool-energy-savings/
https://www.themomentum.com/articles/how-gas-powered-lawn-mowers-are-bad-for-the-environment-and-what-to-do-about-it#:~:text=The%20Negative%20Effects%20Of%20Gas%2DPowered%20Mowers&text=According%20to%20the%20Environmental%20Protection,volatile%20organic%20compounds%20(VOCs)
https://deq.utah.gov/communication/news/no-mow-days-trim-grass-emissions#:~:text=Mow%20in%20the%20Evening&text=If%20you%20fill%20your%20gas,a%20chance%20to%20dissipate%20overnight
https://deq.utah.gov/communication/news/no-mow-days-trim-grass-emissions#:~:text=Mow%20in%20the%20Evening&text=If%20you%20fill%20your%20gas,a%20chance%20to%20dissipate%20overnight
https://deq.utah.gov/communication/news/no-mow-days-trim-grass-emissions#:~:text=Mow%20in%20the%20Evening&text=If%20you%20fill%20your%20gas,a%20chance%20to%20dissipate%20overnight
https://deq.utah.gov/communication/news/no-mow-days-trim-grass-emissions#:~:text=Mow%20in%20the%20Evening&text=If%20you%20fill%20your%20gas,a%20chance%20to%20dissipate%20overnight
https://unsplash.com/@christianlue?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/people-sitting-on-car-seat-JAwMQxB62gI?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://www.epa.gov/wildfire-smoke-course/wildfire-smoke-and-your-patients-health-air-quality-index
https://www.epa.gov/wildfire-smoke-course/wildfire-smoke-and-your-patients-health-air-quality-index

