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Global Climate Change
This module1 is intended for elementary or secondary education teachers interested in teaching
their classroom about climate change and for anyone interested in learning about the origins,
impacts, and solutions for climate change within a global and national spectrum.

Lessons within this module:
o
o
o
o
o
o
o
o
o
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Climate
Rotation and Revolution
The Greenhouse Effect
Greenhouse Gases
Greenhouse Gases (Belize)
Global Warming: Temperature Increase
Global Warming Impacts
Global Warming Impacts (Belize)
Global Warming Solutions

What is it, exactly?
How do they determine climate?
How does it save our lives?
What are they and where do they come from?
Do Belizeans also produce greenhouse gases?
Why are temperatures rising?
How do rising temperatures affect the world?
And Belize?
What can we do to help?

Supplementary items are also provided for this module: Classroom activities, Scientific reports focused on Belize, Mind maps, Posters, Powerpoint presentations, and
Games

Related learning goals as specified by the Ministry of Education:2
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(Social Studies: M) How does the earth rotate and how does it revolve around the sun?
(Social Studies: M) What are the ‘equinox’ and ‘solstice’ positions of the earth?
(Social Studies: M) What is the difference in heat energy received at the equator compared to the
poles?
(Social Studies: M) How does the earth’s revolution determine the four seasons?
(Science: M) What is the ‘Greenhouse Effect’?
(Science: M) What is the role of carbon dioxide in the Greenhouse Effect?
(Social Studies: U) What is ‘global warming’?

(Social Studies: MU) How do some human activities and industries harm our natural resources?
(Science: L) What are examples of improper waste disposal?
(Science: M) How is waste being disposed of in Belize?
(Science: L) What are some responsible methods of waste disposal? Recycling? Composting?
(Science: M) How do agricultural practices, such as the use of pesticides and herbicides, affect
animals and plants?
(Social Studies: L, Science: L) What happens during a flood or a hurricane?
(Social Studies: M) What factors may contribute to the strength and frequency of hurricanes and
floods?
(Social Studies: U) How have natural disasters affected Belize physically?
(Science: M) How can we contribute to the development of awareness for the need to conserve the
environment?

L = Elementary school Lower Division, M = Elementary school Middle Division, and U = Elementary school Upper Division

Climate
“Climate is what we expect, weather is what we get.”
Mark Twain

Weather is what the forecasters on the news predict each day. They
predict things such as the temperature, humidity, and how cloudy or
rainy the day will be. Have you noticed that the weather isn’t the same
everywhere? It could be raining in Corozal, hot and dry in Belmopan,
and it could be snowing at the same time in New York!

Climate is the average pattern of weather for a particular region
over a long period of time (at least 30 years).
Weather changes in a few hours, but the climate may take hundreds,
thousands, even millions of years to change.
Climate has been going through cycles of heating and cooling for
billions of years, even before humans were on the planet! But how do
we know this if there were no humans to track this change?
Scientists work like detectives and look for clues in the ice of
glaciers, ancient rocks and fossils, and tree rings and corals.
Fun Earth Fact:
An ice age is a period during which the earth’s
temperature cools during the “glacial periods”
and then warms up during the “interglacials”.
Scientists have found out that there have been 5
major ice ages in Earth’s history. The last glacial period (in
our current ice age) began 110 thousand years ago and
ended 12 thousand years.

Rotation and Revolution
The axis of the earth is an imaginary line running through the earth from the North Pole to the
South Pole. The earth’s axis is tilted at an angle of 23.5. This affects the amount of radiation the
different regions of the earth receive from the sun. We will now take a look at how the earth’s tilt
and the shape in which the earth revolves around the sun affect our climate.

The tilt of the earth causes
different amounts of
energy to reach different
latitudes.
Close to the equator, the
sun’s rays are
concentrated on a small
area. At the poles, the
sun’s rays are spread
over a much larger area
because of the curvature
and tilt of the earth! But
how does this affect
climate?

The sun’s rays bring energy to the
earth. Scientists call this energy
“radiation”. The above picture
shows the amount of radiation the
earth received in March 2013.
Notice places closer to the poles
(i.e. Canada, United States) are
green while places closer to the
tropics (i.e. Central America) are
orange? This means that the
tropics received much more
radiation than the poles. This is
why the tropics are so warm and
the poles are so cold!

The earth revolves around the sun in an elliptical path. An
ellipse is a stretched circle - like an oval. During the
Autumnal Equinox and Vernal Equinox, the earth is the
closest it can be to the sun. During the Winter Solstice
and Summer Solstice, it is the farthest it can be from the
sun. Notice that in December, the southern hemisphere
gets much more sunlight than the northern hemisphere.
That means that it is summer in the southern hemisphere
and winter in the northern hemisphere. This is because
the earth’s southern hemisphere is tilted in the sun’s
direction and the northern hemisphere is tilted away. The
opposite happens in June. Every year we see this
climatic pattern called seasons: winter, spring, summer,
and autumn.

The Greenhouse Effect
A greenhouse is a glass house used by gardeners to protect their plants from cold temperatures. It is
specially built to trap the sun’s energy and warmth inside! Gases in the earth’s atmosphere work like a
greenhouse – they trap the sun’s heat inside our atmosphere to keep us warm.

3. About 50% of the sun’s
radiation is absorbed by
the earth’s land and
oceans, where it is
converted into heat. This
is how the earth stays
warm enough to sustain
life!
2. About 20% of the sun’s
radiation is absorbed by
the atmosphere.
1. About 30% of the sun’s
radiation is reflected back
into space by the earth’s
atmosphere and surface
(especially by ice and
snow).

The warm earth also
radiates heat. This heat
moves outward, but it is
absorbed by the
greenhouse gases in the
atmosphere!

The heat absorbed by the
greenhouse gases is
radiated in all directions.
4. Some heat escapes
into space.
5. Some heat remains
trapped and is radiated
back to the earth’s
surface.

Fun Earth Fact: Without the greenhouse effect, the earth’s temperature would be about 0F instead
of the current 57F. The earth would be an ice planet, and we would not be able to live here!

Greenhouse Gases
Greenhouse gases are responsible for the Greenhouse Effect. They are special gases
in the atmosphere that absorb radiation and emit it in all directions. The main
greenhouse gases are carbon dioxide, methane, nitrous oxide, fluorinated gases,
water vapour, and ozone.
A “source” produces and releases greenhouse gases into the atmosphere, while a
“sink” removes them from the atmosphere. Therefore, the amount of greenhouse
gases in the atmosphere is determined by their sources and sinks. Below, we will
learn more about the sources of these gases.

Methane comes
Carbon Dioxide is
from the decay of
released by
organic waste in
animals when they
landfills, the
exhale and by the
production and
decay of organic
matter. These days, transport of coal
and oil, and from
however, carbon
livestock and other
dioxide is being
agricultural
produced mostly
activities.
by the burning of
fossil fuels, solid
waste, and wood
products.

Nitrous Oxide
comes from the
burning of fossil
fuels and solid
waste, the use of
certain fertilizers,
livestock (cows,
chickens, pigs) ,
and other
agricultural and
industrial
practices.

Fluorinated Gases
Water Vapour is
are man-made
simply water in gas
(synthetic). They
form. When the
are used in
water vapour in the
refrigeration, airatmosphere
conditioning, fire condenses, we have
extinguishers, and snow, rain, clouds,
aerosols.
and fog.
"Humidity"
is used
Note: They are
as
a
measure
of
used as substitues
atmospheric
water
for other
vapour.
substances
harmful to the
ozone layer.

Ozone is a gas that
forms a layer
around the earth
called the Ozone
Layer. It works as a
shield that protects
life on Earth from
the sun's
ultraviolet (UV)
rays. Too many UV
rays are harmful they can cause skin
cancer and eye
damage.

Greenhouse Gases (Belize)
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Graph 1: Emissions by gas
CO2 = Carbon dioxide
CH4 = Methane
N20 = Nitrous oxide
NOX = Nitric oxide and Nitrogen dioxide
CO = Carbon monoxide
NMVOC = Non-methane volatile organic compounds (i.e. acetone,
ethanol, benzene)

Graph 2: Emissions by sector
Agriculture (highest) = Fastest growing trend in emissions due to
organic and mineral fertilizers, Savanna burning, and
fermentation of livestock.
Industry (lowest) = Belize only has small industrial activities.
Most industrial emissions are NMVOCs coming from road paving
with asphalt, lime production, and food and drink manufacture.

Global Warming: Temperature Increase
The
Industrial
Revolution

Increase in
greenhouse
gases

•Occured in the late 1700's
•Life went from being agricultural to industrial
•People made things with machines instead of by hand
•Many new inventions, including the steam engine
•The steam engine used a lot of fuel such as coal and petroleum
•Pesticides and other chemicals were introduced in agriculture
•Large city populations resulted in polluted soil and waterways

•The use of new fuels released
large amounts of carbon dioxide
into the atmosphere
•Chemicals used in agriculture and
waste products in the cities
released more greenhouse gases
•Since 1750, the levels of carbon
dioxide and methane are higher
than anytime in the last 800,000
years

Increase in
temperature

•The extra amount of
greenhouse gases
absorbed more heat than
the usual
•The earth has warmed by
about 1.33F in the last
century.
•Most of this warming
happened since 1979

Global Warming: Impacts
Melting ice
caps,
glaciers,
permanent
snow = Sea
level rise

Stronger,
more
frequent
hurricanes

Warm water
takes up more
space = Sea
level rise
Severe droughts
and heat waves

Glacial melting
may lead to
earthquakes
(including
tsunamis) and
volcanic activity

Acid
rain

Wildfires
produce even
more carbon
dioxide

Less food +
Less water =
Malnutrition,
Starvation,
Death

More humid air = more
thunderstorms = more
fires

Villages uninhabitable = people
move to other places = hostility =
conflict

Global Warming: Impacts (Belize)
Corals
1. Warmer water or higher sea level > corals are under stress
> corals cannot provide zooxanthellae with nutrients for
photosynthesis > corals expel their zooxanthellae (Coral
bleaching) > corals cannot fight against diseases > corals
suffer partial or full mortality
2. More carbon dioxide in atmosphere > more carbon dioxide
dissolves in sea > corals cannot build their limestone
skeletons
3. Warmer water and atmosphere > stronger storms >
damage to corals
Coasts
45% of the Belizean population resides in the coastal zone.
1. Glaciers at the poles melt > sea level rises > coastal regions
are eroded and water floods into the area > mangroves,
infrastructure, housing, and communications are affected
2. Sea level rises > salty seawater enters freshwater aquifers,
rivers, and bays > coastal regions like Caye Caulker,
Placencia, Ambergris Caye, and Belize City have a
contaminated water supply
3. Storms are stronger and sea level rises > aquaculture ponds
are eroded > water quality of ponds decreases >
aquaculture farms must relocate

Global Warming: Impacts (Belize)

Biodiversity
1. Temperature and climatic changes > some
species of plants and animals are able to
migrate but some are not > changes in the
ecosystems of a region
2. Water temperature increases > coral bleaching >
organisms that depended on coral reefs for
food and shelter suffer
3. Temperature increases, rainfall and humidity
changes > more pests > more spread of
diseases like dengue
Forests
1. Sea level rises > coastal population moves
inland > more deforestation to accommodate
communities > more erosion > fertilizers,
pesticides, and other chemicals flow to rivers
and streams > freshwater is contaminated
2. Higher temperature > forest fires > the burning
of wood releases carbon dioxide into the
atmosphere
3. Deforestation > less trees in area to breathe in
carbon dioxide > more carbon dioxide in the
atmosphere

Global Warming: Solutions I

Reduce the amount of stuff
you buy.
Reuse things you already have,
borrow, or rent things you’ll
need for a little while.
Recycle bottles, cans, and
paper.
Buy things made of recycled
materials.

Turn off lights, computers, and
other appliances when you are
not using them.

Close the faucet when you do
not need water, like while you
are brushing your teeth.

Unplug some appliances like cell
phone chargers, video game
consoles, and Mp3 players when
you are not using them.

Fix leaks in your toilet,
faucets, and other devices.

Buy electronic devices with the
Energy Star label.

Use the cold water option
instead of hot when doing
laundry in your washing
machine.

Global Warming: Solutions II

Walk, bike, skateboard, or take
the bus to school, work, or the
grocery store.
Make one big trip to run
errands instead of many little
trips.
Try not to keep the car or school
bus waiting while the engine is
running but it is not moving.

Plant a tree in your yard or in
the forest. This will reduce
carbon dioxide in the
atmosphere and provide a
home for organisms.
Ask your community to get
involved in planting trees and
taking care of them in a
shared area like a park or in
their own yards.

Tell your friends, family, and
community what you have learnt
in this lesson. Raise awareness in
your community.
Encourage teachers to include
climate change into their science
and social studies lessons.
Find out what the government
can do or has done.

Wondering about something?
I always thought the Greenhouse Effect was a bad thing. Why does it sound like a good thing here?
The Greenhouse Effect keeps us warm by helping the earth trap heat. It is essential for the continuation of life on
our planet. What’s bad is that the earth is trapping a lot of heat and very quickly.
Why does everyone focus on carbon dioxide, instead of the other greenhouse gases?
All greenhouse gases play a role in the greenhouse effect and global warming. We worry about carbon dioxide
because that is the greenhouse gas we are producing more quickly, and it is the one that is contributing the most to
global warming.
I heard that global warming is something natural and that it is normal, so why are scientists making a big deal
out of it?
We mentioned that the earth goes through cycles of cooling down and warming up – this is natural, but these
temperature changes take hundreds of thousands of years to develop. The global warming that we are currently
experiencing is happening too quickly. Scientists have plotted different scenarios, and if we continue emitting
greenhouse gases at our current rate, the temperature will keep rising at an exponential rate!
Why should I worry about global warming? After all, Belize produces a small amount of greenhouse gases
compared to the rest of the world.
Get ready to hear something really unfair – The most affected countries are the least developed countries. Thus,
even though we do not contribute much to the concentration of greenhouse gases in the atmosphere, we will be one
of the most affected countries.
What is the country doing about global warming?
Belize signed the Kyoto Protocol in 2003. The Kyoto Protocol is an international treaty signed by 191 participants
that commits them to reducing their greenhouse gas emissions.
I’m just one person. I can’t change the world.
We can all do something. We can just start by recycling, or telling our neighbours what we know about climate
change, or by planting a tree. Every little bit helps!

Related links:
http://www.epa.gov/climatestudents/basics/index.html
http://www.eo.ucar.edu/kids/green/what1.htm
http://www.weatherwizkids.com/weather-climate.htm
http://www.kidskonnect.com/subjectindex/16-educational/history/270-ice-age.html
http://earthguide.ucsd.edu/virtualmuseum/climatechange2/01_1.shtml
http://www.windows2universe.org/earth/climate/cli_define.html
http://www.environmentalgraffiti.com/sciencetech/5-deadliest-effects-of-global-warming/276?image=15
http://mynasadata.larc.nasa.gov/lesson-plans/climate-change-lessons/
http://www.lpi.usra.edu/education/skytellers/seasons/about.shtml
http://www.global-greenhouse-warming.com
http://www.climatechange.gc.ca/default.asp?lang=En&n=1A0305D5-1
http://science.howstuffworks.com/environmental/green-science/global-warming2.htm
http://www.ncdc.noaa.gov/cmb-faq/globalwarming.html
Video links:
Climate Change Basics: http://www.youtube.com/watch?&v=ScX29WBJI3w#!
Greenhouse Effect: http://www.youtube.com/watch?feature=player_embedded&v=VYMjSule0Bw
Activity links:
http://www.windows2universe.org/php/teacher_resources/activity.php#6
http://www.climatechoices.org.uk/pages/activities0.htm
*Individual recommended activities can be downloaded separately

