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Your Reading

Air Pollution: What It Is, Why It Happens, and Why It Matters

Air pollution happens when harmful gases and tiny particles gt
people, animals, plants, or the climate. Clean air is mostly mac
adds extra substances that sl

Ground-level ozone is different from the ozone high in the atmosphere, which protects v
Most air pollution today corr sun. Near the ground, ozone can harm your lungs.
fuels like gasoline, coal, oil, ¢
the air. Cars and trucks aren
electricity also release pollut
| activities add pollution too. \
also cause air pollution, but
cities come from human acti

How Smog Forms

Smog is a type of air pollution that often appears as a brown or gray haze. It usually form
sunny days. When pollution from cars and factories mixes with sunlight, chemical reactic
the air. These reactions create ozone and other harmful substances. That is why smog is
the summer. Weather also plays an important role. Wind can spread pollution out and rr
concentrated. But sometimes pollution gets trapped.

Two Types of Air Pollution
There are two main types of air pollution: primary pollutants

When Pollution Gets Trapped

Sometimes a layer of warm air forms above cooler air near the ground. This is called a te
inversion. The warm air acts like a lid, trapping pollution close to the ground. When this
pollution builds up instead of spreading out. Cities in valleys often have this problem bec
surrounding land can block wind from moving the air.

Primary pollutants are released directly into the air. For examg
smoke from a car’s tailpipe or a factory smokestack is a primar
pollutant.

Temperature Inversion Traps Pollution Close to the
Ground

Secondary pollutants form later in the air. They are created wt
primary pollutants mix and react with sunlight and other subsi
One common example is ground-level ozone, which is a main |
SMog.

Common Air Pollutants
Scientists study certain pollutants because they are known to.
important ones:

How Air Pollution Affects Health

Pollutant Where It Comes From Air pollution can cause serious health problems. It can make asthma worse and cause co
Particles Smoke, dust, burning fuel trouble breathing. Long-term exposure can increase the risk of heart disease and lung di
According to the World Health Organization, air pollution causes millions of early deaths
Nitrogen gases Cars, trucks, power plants worldwide. Children, older adults, and people with breathing
Sulfur dioxide Burning coal and oil problems are especially at risk.

Carbon monoxide Incomplete burning of fuel

Effects on Nature and Climate

Air pollution does not only harm people. It can also damage
forests, lakes, and soil. Some pollutants can mix with water in the
air and fall as acid rain. Acid rain can harm trees and make lakes
too acidic for fish. Air pollution can also make it harder to see
clearly. Haze forms when tiny particles scatter sunlight. Some
pollutants also affect the climate. Certain particles can trap heat
in the atmosphere, while others reflect sunlight.

Ozone (near the
ground)

Forms in sunlight from other
pollutants

Particles are very tiny pieces of solid material or liquid droplet
that you cannot see them. The smallest ones can travel deep i

Measuring Air Quality
Scientists use tools to measure how much pollution is in the air. To make it easier to und
countries use something called the Air Quality Index (AQl).

Temperature and climate

Although the winter solstice marks the start of astronomical winter, it is not normally the coldest day
of the year. Earth’s oceans and land surfaces retain heat, so they continue to cool well after the
solstice. As a result, the coldest temperatures often occur several weeks later, in January or February.
However, the short daylight and low Sun angle contribute to colder days and longer nights in
mid-winter. The increasing daylight after the solstice gradually warms Earth's surface again, leading to
spring.

Summary

The winter solstice occurs when your hemisphere tilts farthest from the Sun. For the Northern
Hemisphere this happens around December 21 or 22 and produces the shortest day and longest night
of the year. The Sun sits low in the sky, casting long shadows, and daylight in London drops to just
under eight hours. Solstice celebrations around the world—from Yule and Saturnalia to Dongzhi and
Yalda—reflect humanity’s fascination with this turning point when darkness gives way to increasing
light. Understanding the astronomy behind the solstice shows how Earth's tilt shapes seasons and why
this ancient event remains a powerful symbol of hope and renewal.

Comprehension Questions and Answers
1. What is the winter solstice?

When does the Northern Hemisphere’s winter solstice usually occur?

What does the word “solstice” mean in Latin?

Why are days shortest at the winter solstice?

Is the winter solstice usually the coldest day of the year? Why or why not?

How long does the shortest day last in London, and how does it compare to the longest dz

What is the difference between astronomical and meteorological winter?

Name one ancient monument designed to align with the winter solstice.

Give an example of a festival that celebrates the winter solstice in China or Iran.

10. Why do high-latitude regions like Barrow, Alaska experience long periods of darkness arov
the solstice?
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Extension Questions (with Sample Answers)

1. How might climate change affect winter solstice experiences in high latitudes, such as changes
in snow cover or daylight ns?

2. Research a substance us melt ice on roads besides common salt, How does it work and
what are its pros and cons?

3. Choose another ancient or m
purpose.

4, Design an experiment to measu
equipment would you use and witflt would you expect to observe?

5. Compare two winter solstice celebY@tions from different cultures. What themes or symbols do
they share despite different traditiofg?

rn structure aligned with the solstice. Describe its location and

ow shadow length changes around the solstice. What

iion Questions and Answers

:is the winter solstice?

ter: It is the day when your hemisphere tilts farthest away from the Sun, producing the
est day and longest night of the year.

1 does the Northern Hemisphere's winter solstice usually occur?

ter: Around December 21 or 22.

:does the word “solstice” mean in Latin?

ter: It comes from solstitium, meaning “Sun stands still,” because the Sun’s apparent
rsouth movement stops before reversing.

are days shortest at the winter solstice?

ter: Because the hemisphere is tilted away from the Sun and the Sun appears at its

st angle, so it is above the horizon for fewer hours.

rwinter solstice usually the coldest day of the year? Why or why not?

ter: No. Land and water retain heat, so the atmosphere continues cooling after the
ce; the coldest temperatures often occur several weeks later.

long does the shortest day last in London, and how does it compare to the longest day?

Answer Key Included

Office, Google, and
PDF Versions

uestions (with Sample Answers)
might climate change affect winter solstice experiences in high latitudes, such as changes
w cover or daylight patterns?
le Answer: Students might note that warming temperatures could reduce snow and ice
, altering reflectivity (albedo) and further warming local climates. They could explore
her shifting weather patterns or atmospheric circulation might change cloud cover or

e solstice dawn. Daylight hours will remain governed by Earth’'s tilt, but climate
ace how gaoala
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Extremely satisfied - So many comprehensive readings for all ol e
science fields. PDF and DOCX versions included so they can be edited if needed. _

Each one includes short answer questions at the end, the first set are easy to find C|i0k tO
the answers to in the readings, the second set require a bit more critical thinking.
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Includes an answer key. Great to use to fill in time or for sub plans. ,’ learn more!
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