
Our national parks are home to a 
spectacular variety of plants. From 
giant trees to tiny flowers, plants 
cover the mountains, hills, and 
valleys of national parks providing 
habitat and making places unique. 
Plants help keep the air clean and 
can be harmed by air pollution. 
Clean air is inextricably linked to 
the health of plant life and the 
planet overall.

Hepatica flowers in Shenandoah National Park
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Clean Air  
Happy Plants

https://www.nps.gov/index.htm
https://www.americangeosciences.org/


PLANTS ARE COOL
One of the best things about clean air is that it supports an amazing diversity of plant life. Big and small, plants 
color the hillsides and provide habitat in the deserts, tundras, forests, and prairies of our national parks. National 
Park Service botanists study trees and flowers to understand how and why they grow where they do. The variety 
of plants (and animals) that grow in an area like a national park is referred to as biodiversity. Consider:

The tallest plant is the redwood tree (Sequoia 

sem per vir  ens) at Redwood National Park, Califor-

nia, reaching up to 364 feet, or slightly taller than 

the length of a football field.

One of the smallest 

plants in the national 

parks is an inch-tall 

wild flower (Linanthus 

macu latus) that grows 

for only three weeks 

a year at Joshua Tree National Park, California.

The Giant Sequoia (Sequoia dendron giganteum) 

tree in Sequoia National Park, California, has a 

trunk so big (over 100 feet in circumference) that 

it would require more than 20 middle school 

students touching finger to finger to reach all 

the way around.

Ancient ferns and rare orchids 

are found along the Appalach-

ian National Scenic Trail, which 

stretches from Maine to Georgia.

Some of the oldest trees on 

Earth are Bristlecone Pines 

(Pinus longaeva) — which can 

live for more than 4,000 years 

— in Great Basin National 

Park, Nevada.

Just like humans, 
plants need to eat, breathe, 
and drink to survive. Unlike humans, plants 
cannot move from one location to another to do this, so 
they are limited to the air and soil where they grow.

Plants breathe through stomata, small pores in leaves that take 
in carbon dioxide (CO2). Through the process of photosynthesis, plants 

use sunlight to turn CO2 into energy for growth. This process also 
creates oxygen, which humans need to breathe. Leaves also act 

as filters, collecting dust and pollution from the air.
Roots secure plants to the ground and draw nutrients 

and water from soil. Water is often the limiting factor 
for plants to grow. In desert parks, some plants send 

roots down more than 100 feet in search of water. 
Like people, plants need a balanced diet. The 

main foods, or nutrients, that plants need 
are nitrogen, phosphorus, potassium, 

calcium, magnesium, and sulfur.

SURVIVAL BASICS

HOW AIR POLLUTION 
AFFECTS PLANTS
ACIDIFICATION
Nitrogen and sulfur pollution from 
power plants and cars combine 
with water in the atmosphere to 
create acid rain. Acid precipitation, 
including fog and snowfall, does not 
usually kill plants directly. Instead, 
it weakens plants by damaging 
their leaves, limiting the nutrients 
available to them, or poisoning 
them with toxic substances slowly 
released from soil.

When acid enters soil, it can dissolve 
soil nutrients, like calcium and potas-
sium, making them unavailable for 
plant use. Plants in soils with poor 
nutrient supply are stressed and are 
more easily damaged by insects, 
drought, and extreme weather. 
Some plants are highly sensitive to 
acidification, including sugar maple 
trees which need calcium in the soil.

NITROGEN 
ENRICHMENT
Nitrogen is a fertilizer and a nutri-
ent needed for plant growth. But 
excess nitrogen from air pollution 
can tip the balance of soil nutrients, 
encouraging some weedy, non-na-
tive plant species to overtake native 
vegetation that animals rely on. 
Invasive plant species occur in most 
national parks across the country, 
and many are spreading, in part 
because of nitrogen pollution.

OZONE
Ozone in the upper atmosphere 
forms a layer that absorbs the sun’s 
harmful ultraviolet rays and pro-
tects life on Earth. At ground level, 
ozone is harmful to human health 
and the environment. Ground-level 
ozone does not come directly from 
smokestacks or vehicles, but instead 
is formed when other pollutants, 
mainly nitrogen oxides and volatile 
organic compounds, react in the 
presence of sunlight.

An ozone damaged leaf from a cutleaf 

coneflower plant.

As plants “breathe,” pollutants enter 
their leaves. Ozone is a highly reac-
tive molecule, and once inside a leaf, 
it can damage plant tissues, making 
it harder for plants to produce and 
store food. Ozone also weakens 
plants, making them less resistant to 
disease and insect infestation. Plants 
that are highly sensitive to ozone are 
all around us — ponderosa pines, 
quaking aspens, red maple, cut-leaf 
coneflower, and skunkbush.

HOW DO WE KNOW?
Science tells us that plants in parks are affected by air pollution. Fortunately, 
in most parts of the country, air pollution levels are much lower now than 
they have been in the past 30 years. To maintain these positive trends, we 
measure pollution in parks and study how plants respond. 

MEASURE
In parks around the coun-
try, pollutants in rain and 
snow are collected every 
week in buckets like these. 
A sensor opens the lid of 
the bucket when rain falls 
and closes the lid when it 
stops. This keeps the sample free of 
dust and bugs and reduces evapora-
tion. On Tuesdays, samples are sent 
to a lab, where they are analyzed for 
nitrogen, sulfur, and other pollutants.

OBSERVE
Botanists perform vegetation sur-
veys to monitor the health of veg-
etation communities in parks. Each 
year, botanists look for damage and 

count the number, size, 
and biodiversity of plants 
in sensitive areas. By com-
paring plant changes over 
time with pollution mea-
surements, they are able 
to figure out how much 
pollution is too much for 

parks around the country.

EXPERIMENT
To predict what will happen in the 
future, scientists sometimes do 
experiments to change the amount 
of nutrients in soil and measure how 
plants respond. Results show that 
invasive grasses grow fastest with 
added nitrogen, which over time can 
lead to a loss of native wildflowers.

OZONE BIO-MONITORING
Can you look at plants in a 
garden to learn if the air you 
breathe is clean? Students and 
teachers have been doing just 
that at Great Smoky Moun-

tains National Park in North 
Carolina and Tennessee 

for the past 15 years.

By carefully observing the leaves on plants in their ozone gardens, 
these budding scientists have been tracking changing ozone levels 
in the park. Over time, garden plants show signs like yellowing 
or black spots on their leaves when ozone levels are high. Just 
as a doctor checks your pulse, we can look at plant leaves for 
signs of illness from air pollution.

Learn more about how the National Park Service uses ozone gardens 
— and how to set up an ozone garden in your community — at http://
go.nps.gov/ozonegardens.

BE A ‘KID 4 CLEAN AIR’
What can you do to prevent damage to plants from air pollution? 
Since air pollution can travel long distances, what you do at home, 
at school, and in your community matters!
• On the move? Ride a bike, walk or take public transportation

when possible.
• A bright idea! Conserve energy with CFL or LED light bulbs,

and turn off lights and computers when not in use.
• Hungry? Support local agriculture, and waste less food.
• Reduce, reuse, recycle. It takes energy to make and sell the

products we use.
• Learn more about what parks are doing at https://www.nps.

gov/air/parkactions.htm.

LEARNING 
ACTIVITY:
BECOME A CITIZEN SCIENTIST
Grades: 5–9. Source: National Park Service.

Plants are everywhere. Explore plants around your 
home or school — and become a citizen scientist 
by sharing your observations with the online 
community of nature lovers at iNaturalist.org.

MATERIALS
• Mobile devices, or a camera and

computer, with internet access
• Access to growing plants in a

natural area (not in a pot or a
garden, for example)

PROCEDURE
Teachers:

1. Create a shared class account
for iNaturalist at https://www.
inaturalist.org.

2. Have students download the
iNaturalist app on mobile
devices. Alternatively, photos
can be taken using cameras and
uploaded to iNaturalist on a
computer.

3. Show how to access the
class account and upload an
observation to iNaturalist.

Students:
1. Go outside and find plants

growing in nature (not a
planting or garden). Or take
photos of collected plants in
your classroom if going outside
is not possible.

2. Snap a picture of an interesting
plant you observe. Try to find at
least five different plants. Tips
for a good plant photo:
* Get close. Fill the frame

with your subject. Use
the camera’s zoom.

* Shoot multiple angles
(flowers, leaves,
anything interesting).

* Take photos in
sharp focus.

* Find ways to
include scale
(include hands,
ruler, coins).

3. Share your observations on
the class iNaturalist account by
using photos from your device
and entering an ID (even one
like “Plants”).

Citizen Scientists use iNaturalist 

in parks to help inventory both 

plants and animals. Some parks 

have organized bioblitz events 

to inventory as many species as 

possible in a short time.

DISCUSS

• Think about biodiversity. How many different leaf shapes did you
see? How many different flower colors did you find?

• Consider interactions, energy, and dynamics in ecosystems. Do you
observe any interactions with other plants or other organisms?

• Did you see pollinators? What plant features attracted them?
• What about human impacts? How clean do you think the air is

around this plant? What if there was a major road running right next
to the plant? What if there was a farm right here?

• Where else have some of the plants you reported been found
on iNaturalist?

• BONUS: What language is used for scientific plant names?

NGSS 3-D LEARNING:
• Science and Engineering Practices —

Planning and Carrying Out Investigations
• Disciplinary Core Ideas — Earth and 

Human Activity
• Disciplinary Core Ideas — Ecosystems:

Interactions, Energy, and Dynamics
• Crosscutting Concepts — Cause and

Effect, Structure and Function
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LEARN MORE! 
NPS Air Resources: https://www.nps.gov/subjects/air
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