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About BREEF

The Bahamas Reef Environment Educa!onal Founda!on was established by Sir Nicholas Nu*all in 1993 to protect the
beau!ful seas of The Bahamas and the livelihoods of the people who depend on them.

Vision: A Bahamas where all people appreciate the value of our seas
and take ac!on to ensure a healthy marine environment.

Mission: BREEF promotes the conserva!on of The Bahamian marine environment that sustains our way of life.

Goals

Policy & Advocacy—To be the leading public

Environmental Educaon—To provide marine
environmental educa!on programmes that strengthen
BREEF’s posi!on as the na!on’s leading educator in
marine conserva!on, and fosters greater youth
involvement in marine environmental stewardship.

Outreach and Awareness—To
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increase public awareness so that the
public understands key conserva!on
issues impac!ng sustainable living in
island communi!es, and encourage
stewardship.

advocate on policy issues aﬀec!ng the marine
environment and sustainable ﬁsheries.

Science & Research—To ensure that sound
scien!ﬁc informa!on is used to guide
communica!ons with decision-makers, awareness
campaigns and BREEF’s educa!on programme.
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BREEF’s School Programmes
Public Awareness & Outreach – BREEF employs mul!ple avenues to educate and engage the wider public on the
importance of our marine and coastal environments, human threats and ways we can use our resources without using
them up.
Marine Conservaon Teacher Training Workshops — Our annual summer workshop has
grown to become the ﬂagship teacher training programme for marine conserva!on in the
country, with increasing demand and a waitlist each year. The impact of a BREEF-trained
teacher is far reaching. Within one academic year, our 600 BREEF-trained teachers can
directly inﬂuence over 54,000 students with the knowledge, skills and resources gained at
our workshops. BREEF also works with educators to conduct Professional Development
Seminars to inspire teachers and meet their speciﬁc needs.
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Classroom Presentaons & Coastal Field Trips - BREEF directly supports K-12 and
ter!ary instruc!onal programmes by coordina!ng ﬁeld studies, sharing interac!ve
classroom presenta!ons and producing curriculum-aligned mul!media educa!onal
resources.

EX
PE
Bahamas Environmental Steward Scholars (BESS) Programme – This is a year-long
academic and work experience programme for gradua!ng high school students in The
Bahamas interested in the environment, conserva!on and sustainable development. BESS
students take part in a four-month paid internship with a conserva!on organiza!on and a
14-week academic course of study at The Cape Eleuthera Island School.
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Eco-Schools Bahamas

Eco-Schools Bahamas Programme – The Eco-Schools Programme is the largest sustainable
schools programme in the world, opera!ng in over 50 countries under the auspices of the
Founda!on for Environmental Educa!on (FEE). Schools follow a simple, seven-step change
process to engage students in leading ac!ons towards more sustainable living on school
campuses and in associated communi!es. The Green Flag Award is its highest level of
achievement.

Naonal Coastal Awareness Month School Compeon – In collabora!on with partner organiza!ons,
ac!vi!es are held during the month of April to highlight the importance of our coastal environment,
increase public awareness of threats to coastal ecosystems and to encourage environmental
stewardship. BREEF is one of the organiza!ons that ini!ated this eﬀort in 2002, and is responsible for
coordina!ng the Na!onal School Compe!!on.
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CONTACT US
For Further Informa!on
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West Bay St, Nassau, NP, The Bahamas
(242) 327 9000  (242) 327 9002  breef@breef.org  www.breef.org
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The diﬀerence between weather and climate is the !me-frame.

W

eather is the condi!on of
the atmosphere at a
par!cular !me and place,
over a short period of !me, i.e. minutes,
days, months.

C

limate refers to the weather
pa*ern over long periods of !me,
i.e. over decades to thousands of years. The
climate of a par!cular region is inﬂuenced
by la!tude, eleva!on above sea level,
ocean currents, vegeta!on, the direc!on of
prevailing winds, and distance from the
sea.

Climate of the Bahamas
The Bahamas is located in the subtropical zone. Its climate is
described as tropical mari!me, wet and dry type climate which is
generally characterized by:
∗
∗
∗
∗
∗
∗

Winter temperatures of 60 - 75°F.
Summer temperatures of 78 - 90°F.
In the northerly islands, winter and summer temperatures
are generally lower than in the southerly islands.
Sea surface temperature vary from 74°F - 83°F.
Humidity is fairly high, especially in the summer months.
Winds are predominantly easterly throughout the year, but
with a tendency to become north-easterly from October to
April and south-easterly from May to September.
∗
∗
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Rainy months are May to October.
Rainfall averages 2” per month from
November to April and 6” a month from
May to October. In the northern islands, it
is up to 20% more. The southern islands
normally receive half the Nassau total.

Satellite Image of The Bahamas
Source: The Bahamas Meteorology Department
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Climate Change Defined
Scien!ﬁc records indicate that Earth’s
climate has changed repeatedly
throughout its history. Our planet
experiences warming and cooling periods
(Ice Ages) that take over 100,000s of
years to complete.

Chart showing the major ice ages in Earth’s history. Modiﬁed from several sources including Dynamical
Paleoclimatology: Generalized Theory of Global Climate Change, 2002, by Barry Saltzman

C

limate change refers to major
and long-term changes in the
average state; temperature, precipita!on,
wind pa*erns, etc. of the Earth’s climate.
geology.utah.gov

Why does Climate Change?
Anthropogenic
(Human(Human-Induced) Causes
Natural Causes
Changes in Earth’s orbit and axis impact the intensity of
the solar energy that the planet receives.
Plate tectonic movements aﬀect ocean circula!on.
Volcanic ac!vity aﬀects the composi!on of the
atmosphere.
Natural changes in reﬂec!vity of the Earth’s surface and
atmosphere due to changes in vegeta!on and ice
cover, aﬀect the amount of heat that is absorbed.
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Increased greenhouse gas (GHG) emissions from the
combus!on of fossil fuels to generate energy for
electricity and transporta!on.
Increased GHG emissions from industrial processes
and agriculture.
Damage to habitats such as forests and coral reefs
that absorb carbon dioxide.
Changes in reﬂec!vity of the land due to deforesta!on
and construc!on.
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The Role of Humans in Climate Change
Scien!sts have observed a warming trend beginning in the late 1800’s with a very rapid warming occurring in recent decades.
Most of this recent warming has been a*ributed to the impact of human ac!vi!es on the Carbon Cycle.
The Carbon Cycle
Living things are made of carbon-containing (organic) molecules
such as carbohydrates, proteins and fats. In the atmosphere,
carbon exists primarily as carbon dioxide gas. The Earth’s
processes are dynamic, i.e. carbon is cycled between living
things, the atmosphere and the Earth’s surface. Systems that
absorb carbon from the atmosphere are called sinks. Those that
release carbon into the atmosphere are called sources.

Carbon Sinks
Plants on land and in the sea reduce the level of
atmospheric carbon dioxide by absorbing it for
photosynthesis. These carbon atoms are incorporated
into the !ssues of the plant. When animals feed on
plants the carbon they ingest is incorporated into their
!ssues. Corals act as carbon sinks because they have
plants that live inside their !ssues.
Water bodies - Carbon dioxide is a water-soluble gas. It diﬀuses from the air, dissolving into oceans, lakes and rivers so that it
is available to aqua!c plants.
Carbon Sources
Respiraon— All living things respire to produce energy. This produces carbon dioxide which is released into the
atmosphere.
Decomposion - When animal and plants die their !ssues are broken down by decomposers (bacteria, fungi, etc.). This
process produces carbon dioxide which is released into the atmosphere.
Combuson – when organic compounds burn, carbon dioxide is released. This occurs through naturally occurring forest ﬁres
and volcanic acvity. Over millions of years organic material deep in the Earth’s crust become fossilized under special
condi!ons to produce carbon-containing fossil fuels; coal, oil and natural gas. Combus!on of these sequestered carbon
sources releases carbon dioxide into the atmosphere.
Since the Industrial Revolu!on in the 1700s, the use of machinery, construc!on of factories and the development of technologies
have increased, improving our quality of life. However, since that !me, atmospheric carbon dioxide levels have steadily risen,
impac!ng temperatures around the globe. Scien!sts a*ribute this to the impact of humans on the carbon cycle because we burn
fossil fuels to meet the demands created by consumers for electricity, transporta!on, and industry. The combus!on of fossil
fuels is a very signiﬁcant carbon source of atmospheric carbon dioxide. Man has also nega!vely impacted carbon sinks through
deforesta!on, and by ac!ons that degrade freshwater and marine environments including coral reefs.
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The Greenhouse Effect
The Greenhouse Eﬀect is a natural phenomenon that helps to
regulate the Earth’s temperature. Greenhouse gases (GHGs) are
naturally occurring heat-trapping gases in the atmosphere that
help to keep the Earth warm. GHGs include carbon dioxide,
water vapour, methane, ozone and nitrous oxide.
Solar radia!on from the sun warms our planet. Some of this
radia!on is reﬂected back into space by the atmosphere and by
the Earth’s surface and some is absorbed. Without GHGs the
Earth’s atmosphere would be 60oF cooler and would not be able
to sustain life.

Human impact on the greenhouse eﬀect
Human ac!vi!es have ampliﬁed the Greenhouse Eﬀect by adding
greenhouse gases to the atmosphere. Since the Industrial
Revolu!on in the 1700s humans have burned so much fuel and
altered the natural landscape (deforesta!on, coral reef degrada!on)
that there is about 30% more carbon dioxide in the air today than
there was 150 years ago. As a result of this, and the release of other
GHGs by industrial processes, the Earth’s average temperature is
increasing at an unprecedented rate. This accelerated rate of
warming is referred to as Global Warming.

Global warming is an average increase in temperatures near
the Earth’s surface and in the lower layers of the
atmosphere. Global warming is one aspect of climate
change but it can lead to other changes in clima!c
condi!ons such as changes in precipita!on, sea level, etc.
According to the Intergovernmental Panel on Climate
Change (IPCC) “science now shows with 95% certainty that
human ac!vity is the dominant cause of observed warming
since the mid-20th century.”
Atmospheric carbon dioxide concentra-on
(ppmv) and temperature change (°C) observed
during the past 160 thousand years and
predicted during the next 10 thousand years.
Graph adapted from the Whitehouse Ini-a-ve
on Global Climate Change. Source: Centre for
Educa-onal Technologies.
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Evidence of Climate Change
How sciensts learn about past climates
The study of past climates is called paleoclimatology. Historical climate records only go back a few hundred years and so
scien!sts must use alterna!ve methods (proxies) to determine what climate was like in the past. These include data collected
from deep ocean cores, tree rings, historical documents, coral cores, ice cores, stalac!tes and stalagmites, ocean sediments,
fossil deposits, etc. In The Bahamas our blue holes and fossilized reefs provide evidence of changes in sea levels due to climate
changes.
Example: Using coral core samples
Coral animals (polyps) live in colonies, growing slowly to build massive, calcium carbonate (limestone) skeletons by pulling
carbon dioxide out the seawater. The live polyps on the surface of hard corals secrete a layered skeleton of calcium carbonate.
The layers therefore have annual bands similar to those in tree rings and ice cores.
The lighter coloured bands form during the summer when coral growth is faster. Darker layers form in the winter when growth
slows. Coral colonies can live for decades to centuries. The chemical composi!on of the layers provides clues about the climate
when they were formed. For example, analysis of the oxygen isotopes in the layers indicates sea temperature. These ﬁndings are
analysed along with climate proxies from other parts of the world to reconstruct a full picture of past climates worldwide.
Le6: Scien-sts carefully drill to extract a coral
sample from Clipperton Atoll Credit: Maris
Kazmers Shark Song Photography and NOAA
Paleoclimatology Program/Department of
Commerce

Right: X-ray image of coral samples from
the Galapagos Islands clearly shows the
banded growth pa?ern. Credit: Jerry
Wellington, Department of Biology,
University of Houston and NOAA
Paleoclimatology Program

Global Impacts of Climate Change
Since the 1700s the atmospheric concentra!on of CO2 has increased by over 30%, methane by 148% and nitrous oxide by 18%,
primarily due to human ac!vity. These changes to the atmosphere have a number of environmental and societal impacts.
Increase in average global temperatures—In the past 30 years the rate of
warming on a global scale has been three !mes greater than over the past
100 years and is unusual compared to the past 1,300 years. The Na!onal
Oceanic and Atmospheric Administra!on (NOAA) has observed that the
warmest eight years on record have all occurred since 2001.
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Projecons—The IPCC es!mates that the average temperature
has increased by 1.2-1.4oF on the past century. If we con!nue
to emit GHGs at or above the current rate, scien!sts predict
that the average global temperature will increase 3-7oF by 2100.
If we reduce emissions to pre-2000 levels, the Earth will s!ll
con!nue to warm by 1oF over the next century since GHGs
remain in the atmosphere for decades aOer they have been
emi*ed.
Adapted from h?p://www.windows2universe.org/earth/climate/CDcourses_inves-gate_climate.html
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Exncons and Habitat Loss - The current ex!nc!on rate is es!mated to be one thousand !mes faster than normal due to
habitat loss and climate change. Some animals that have become ex!nct in the last 100 years include the golden toad, the
Jamaican red macaw, the Falkland Island wolf, the Labrador duck, and the Caribbean monk seal - a former inhabitant of The
Bahamas.
Sea level rise – Thermal expansion of the warmer
sea water along with mel!ng of ice sheets on land
(polar ice and glaciers) contribute to sea level rise.
The Intergovernmental Panel on Climate Change
projects a 11-98cm rise by 2100.
Melng of sea ice—This does not aﬀect sea level,
but aﬀects wildlife. The loss of sea ice also reduces
reﬂec!vity of the Earth’s surface resul!ng in further
warming.

More extreme weather – droughts, ﬂooding, heat-waves, storms.
Rising temperatures inﬂuence the water cycle, resul!ng in changes
in weather pa*erns. Increases in precipita!on may occur in wet
areas causing ﬂooding; decreased precipita!on in dry areas may
result in drought. The an!cipated increased intensity and frequency
of tropical storms may heavily impact coastal areas.

Coral bleaching – Warming oceans stress coral resul!ng in coral
bleaching and coral mortality.
Ocean acidiﬁcaon – Higher level of carbon dioxide in the atmosphere
leads to increased concentra!ons of carbon dioxide in the oceans. This
results in an increase in acidity that impacts organisms like corals and
conch that contain calcium carbonate.
Health impacts - Increased transmission of tropical diseases (e.g. dengue, malaria), heat related deaths.
Increased poverty and hunger – changing weather pa*erns aﬀect crop yields, demands for irriga!on, pest management,
water quality and supply.

4b
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Potential Impacts on The Bahamas
The Bahamas is considered to be one of the most vulnerable countries in the world to climate change. This is because our
country is comprised of small islands with low eleva!on, classifying the en!re Bahamas as a coastal zone. Most people live on
or near to the coast which means that the health of our marine and coastal environment has direct impacts on the
environmental, social and economic well-being of every Bahamian.
The increased rate of climate change in recent years
has been a*ributed to human ac!vi!es. This is
manifested primarily by a marked increase in average
global air and sea temperatures (global warming) which
in turn impacts natural systems and human
communi!es. The World Bank lists The Bahamas as one
of the 10 countries in the world to be most heavily
impacted by sea level rise. The IPCC predicts a sea level
rise of 11-98 cm by 2100. According to the World Bank
a 100 cm sea level rise may aﬀect up to 11% of the
Bahamas’ land area.
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Hurricanes – warmer sea
temperatures may increase their
frequency and intensity and thus,
their impact on infrastructure.

DIRECT

Country area impacted by sea level rise. Source: World Bank Report

Reducon of freshwater resources – Our freshwater lens ﬂoats on
top of sea water. Rising sea levels will bring the fresh water closer to
the surface where it may evaporate more rapidly. This along with
repeated ﬂooding of the land by the sea during storm surges may
increase the salinity of our fresh water resources, limi!ng the
availability of potable water to the popula!on.

Impacts on the environment

Changes in structure and
biodiversity of terrestrial
ecosystems (forests and
wetlands) due to rising sea
levels.

INDIRECT

Loss of coral reefs - coral bleaching,
ocean acidiﬁca!on, storm damage
and sea level rise may result in
decrease in live coral and losses of
ecosystem goods and services.

Social & Economic Impacts

Impact on human health – Vectorborne tropical diseases are expected
to increase due temperature and
rainfall changes. Increased incidence
of heat-related illness.

Tourism – Impacts to
beaches, coral reefs and
coastal infrastructure.

Loss of agricultural land due
to increased soil salinity and
intrusion of salt water during
storms.

Socio-economic impacts—
Major industries such as
tourism, agriculture and ﬁshing
are likely to be impacted,
which will in turn threaten
livelihoods.
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Combating Climate Change
The interna!onal community, under scien!ﬁc advice, has developed a goal to limit temperature rise to 2°C above pre-industrial
levels. Temperatures have already increased by 0.8°C. In addi!on to this, based on the current GHG levels and the length of !me
that it takes for them to dissipate, scien!sts believe that a rise in temperature of 0.5-0.7°C is already commi*ed. This means that
even if we were to stop genera!ng GHGs today, the average global temperature will con!nue to rise by this amount. However,
we can take ac!on to limit further temperature increases by making changes on an interna!onal, na!onal, ins!tu!onal,
community and personal level.
The interna!onal community, governments and individuals each have an important role to play to reduce the poten!al impacts
of climate change. These ac!ons can be divided into two main categories: Migaon and Adaptaon.
Migaon measures are acons taken to limit humaninduced climate change by reducing emissions or by
restoring the environment to absorb GHGs.

Adaptaon measures are acons taken to manage the
impacts of climate change.

ADAPTATION e.g.

MITIGATION e.g.
Prac!ce energy conserva!on to
reduce fossil fuel use
U!lize renewable energy
Purchase energy eﬃcient appliances
Carpool
Recycle
Encourage local food produc!on

Protect and
restore cri!cal
ecosystems:
forests,
wetlands and
coral reefs
Sustainable
building
design

Build away from the coast and
elevated areas
Construct buildings with higher
founda!ons
Improve emergency management
systems for extreme weather events
and disease outbreaks
Improve drainage

The Role of the Government
“The Government of The Bahamas therefore recognizes that Global Climate Change is an environmental phenomenon with serious implica-ons for the country, and
in deed for all countries and especially for Small Island Developing States. Government also recognizes that although The Bahamas, and other Small Island
Developing States, contribute only a very small amount of total greenhouse gas emissions, they face an overwhelmingly dispropor-onate level of risk from the
impacts, due to their inherent vulnerability.” The Bahamas Naonal Climate Change Policy 2005

The Na!onal Climate Change Policy of The Bahamas addresses short, medium and long-term eﬀects of climate change on the
people of The Bahamas. The policy is available the Bahamas Environment Science and Technology (BEST) Commission’s website
www.best.bs. It encourages the development of plans, processes and strategies to avoid, minimize, adapt to and mi!gate the
nega!ve impacts of climate change on the environment, economy and infrastructure. It also supports the enactment of legisla!on
to support its implementa!on and meet the requirements of the interna!onal agreements that we have commi*ed to.
*Examples of Naonal Targets
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A complete phase-out of incandescent light bulbs and their replacement
* The Government has already reduced import costs for
with reduced mercury compact ﬂuorescent light bulbs (CFL).
Inves-gate and implement waste-to-energy technology op-ons for New energy eﬃcient appliances and alterna-ve energy
equipment.
Providence.
Enhance eﬃciency and promote the poten-al for renewable energy.
Ini-ate public buildings energy usage reduc-on strategies.
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Climate and Corals
The most valuable thing we extract from the ocean is our existence – Sylvia Earle
The ocean holds 97% of our planet’s water and covers 71% of our planet’s land. It provides us with life’s essen!als; oxygen, food,
and water. It inﬂuences climate, absorbs carbon dioxide and allows the transporta!on of goods all over the globe. Ocean
ecosystems support tremendous biodiversity and contribute billions of dollars to the world’s economy.
Coral reefs are an iconic ocean ecosystem that greatly inﬂuences our
way of life in The Bahamas. A coral reef is a massive limestone structure
built by coral animals called polyps and cemented together by
calcareous algae over many years. As a coastal na!on, The Bahamas
relies heavily on the ecosystem services that reefs provide; seafood – a
source of high quality protein, shoreline protec!on, employment
through ﬁshing and tourism, recrea!on, medicines, commercial
products, educa!onal and research opportuni!es. Reefs also provide
sand for our spectacular beaches.
Coral reefs are adapted to cope with natural threats such as disease, preda!on and storms, but are being increasingly nega!vely
impacted by man’s ac!vi!es including human-induced climate change. As a result, 75% of reefs worldwide are threatened.

Impacts of Climate Change on Coral Reefs
Coral bleaching
Coral polyps live in a symbio!c rela!onship with algae called zooxanthellae.
These algae impart colour to corals and also provide them with food and
oxygen. When corals are stressed by
changes in their environment such as
warmer water temperatures, they expel
their algae and appear white because
their limestone skeleton becomes visible
through their transparent !ssues. Such
corals are described as ‘bleached’. If the
stressor aﬀects corals for a short !me
they may regain their zooxanthellae. If
the stressor persists, they may die.
Bleached Coral. Source NOAA Center for Coastal
Monitoring and Assessment

Loss of reefs due to ocean acidiﬁcaon – carbon dioxide is an acidic gas; it dissolves in water to form carbonic acid. The ocean
acts as a carbon sink by absorbing carbon dioxide from the atmosphere. As atmospheric carbon dioxide levels increase, the
amount dissolved in water bodies also increases, resul!ng in acidiﬁca!on of the ocean. The reduc!on in pH reduces the ability of
aqua!c organisms to produce calcium carbonate-based structures like coral skeletons and mollusc shells.
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Photo credit: Stuart Cove’s Fin Photo
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Impacts of Climate Change on Coral Reefs
Increasing GHG emissions due to human acons

Causes

Effects

Threats

Impacts

Habitat Destrucon — deforestaon, degradaon of terrestrial
freshwater and marine environments

Increasing atmospheric CO2 levels

Ocean Warming

Ocean Acidiﬁcaon

Slower growth of organisms with
calcium carbonate structures

Reduced Reef Calciﬁcaon

Consequences

Warmer Atmosphere

More severe and
frequent storms

Coral Bleaching

Sea Level Rise

Impacts to associated,
interdependent coastal
ecosystems, wetlands,
beaches, sea grass

Loss of reef-building
hard corals

Loss of Habitat and Reef Structure

Reducon in live coral cover and
reef biodiversity

Increase in algae on the reef

Reducon of reef resilience
(ability of the reef to recover from climate change and other stressors)
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Loss of ecosystem services
and goods.
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Make a Difference for Reefs!
“The purpose of life is to contribute in some way to making things be?er.” ― Robert F. Kennedy
Your actions have an impact on the environment.
Make choices that help to protect the environment that protects and provides for us.

1

Practice the 5Rs

2

Conserve energy and support
alternative energy initiatives

3

Be an eco-friendly diver,
snorkeler – maintain a
comfortable distance from the
reef, do not touch, stand or rest
on the reef, support

Participate in environmental
restoration activities

5

Purchase only legally and
sustainably harvested seafood

6

7

7a

4

Volunteer. Become a member
of BREEF and other
conservation organizations

Know and abide by our environmental
8
legislation and policies: Fisheries
Regulations, Forestry Act, Town Planning
Educate others about the
Act, Wetlands Policy, National Energy
importance of coral reefs
Policy.
and their protection.
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Does Lifestyle affect Climate?

TEACHER NOTES

Calculate your Ecological Footprint!
Your ecological footprint is a measure of the amount of land area needed to support your lifestyle.
It includes the foods you eat, the clothing that you wear, your mode of transporta!on, where you
live, the amount of energy you use and the amount of carbon dioxide that your lifestyle produces.
The larger your footprint, the greater your impact on the Earth’s resources.

Ac
tiv
ity

1

The ecological footprint is measured in global hectares (gha).
Based on the global populaon, there are approximately 1.8 hectares of
producve land area per person on Earth.

In this ac!vity students will calculate their ecological footprint in global hectares to show that the choices we make
everyday have an impact on our environment.
Instrucons:
1.

Distribute copies of the quiz (page 2) to each student or group. If the students work in groups they can select
responses that represent the average lifestyle of group members.

2.

Allow students to complete the quiz.

3.

Instruct students to calculate their ecological footprint by adding the scores to ques!ons 1-11.

4.

Use the following ques!ons to discuss their ﬁndings.

Questions
1. The total points scored on the quiz represent the number of global hectares that are needed to
support your lifestyle. Is your ecological footprint above or below the global average of 2.3
gha per person?
2. There are approximately 1.8 global hectares of produc!ve land area available per person on
planet Earth. How many planets would we need to sustain us if everyone on Earth lived like
you? Example: if a student’s score is 3.6, this means that we would require 3.6/1.8 planets =
2 planets.
3. Which types of ac!vi!es increase our ecological footprint?
4. Calculate the average ecological footprint for the class. Do you think that this number
represents the average for The Bahamas? Why or why not? Would it be lower of higher?
5. How does our footprint aﬀect the climate?
6. Divide students into groups. Have them suggest ac!ons that we can take to reduce the
ecological footprint in school, at home, in the workplace, and of the country.

Adapted from Global Issues - Ecological Footprint lesson plan h?p://www.goethe.de/ins/uy/prj/jug/pro/7_int_footprint.pdf
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Your ecological footprint shows the amount of land area that you need to support your lifestyle. It includes the foods you eat, the
clothing that you wear, your mode of transporta!on, where you live and the amount of energy you use. The amount of carbon
dioxide that your lifestyle produces is also included. The larger your footprint, the greater the quan!ty of the Earth’s resources that
are needed to support your lifestyle.

Answer the following quesons by circling the number next to the opon that best matches your lifestyle.
Y?@A F??B F??CDAEFC
1. How oGen do you eat meat i.e. beef, pork, chicken, ﬁsh, eggs,
dairy, etc?
Vegan (plant based foods only)
0.1
No meat, eggs/dairy a few !mes a week, vegetarian
0.2
No meat or occasional meat, eggs/dairy almost daily
0.3
Meat once or twice per week
0.4
Meat daily
0.5
Meat and eggs/dairy in almost every meal
0.6

6. How many people live in your household?
One
4
Two
2.5
Three
Four
0.5
Five
0.4
Six+
7. House type
Free standing with running water
Free standing house without running water
Building with 2-4 housing units
Mul!-storey apartment building
Green design residence

0.6
0.2

2
1
0.5
0.4
0

2. What poron of the food you eat is processed or packaged?

None of my food is processed, packaged and imported
A quarter of my food is processed, packaged and imported
Half of my food is processed, packaged and imported
Most of my food is processed, packaged and imported

0.1
0.2
0.3
0.4

TAOFND?ACOCE?F F??CDAEFC
8. How far do you travel on public transport each week?
More than 130 miles 3
50-130 miles 1.5
25-50 miles
0.6
1-25 miles
0.3
0 miles
0

G??BN OFB SPAQERPN F??CDAEFC
3. How do you power your home?
No electricity/Alternate energy 0
Electricity 0.8
Electricity with energy conserva!on and eﬃcient appliances 0.4
4. How much waste does your generate compared to people in
your neighbourhood?
Much less 0.3
About the same 1
Much more 2

H?@NEFS F??CDAEFC
5. What size is your home?
4 bedroom home more than 2000 sq O
2/3 bedroom home 1500-2000 sq O
1/2 bedroom home 950-1400 sq O
studio apartment /eﬃciency less than 950 sq O

4.0
2
1.0
0.5

Calculate your ecological footprint by adding the scores for each
queson. The total points represents the esmated number of global
hectares that are needed to support your lifestyle.

9. How far do you travel by private transportaon each
week?
More than 130 miles 4
50-130 miles 2
25-50 miles
1.5
1-25 miles
0.6
0 miles
0
10. How oGen do you bicycle or walk for transportaon?
Most of the !me
0
Some!mes
0.2
Seldom
0.4
11. How many hours do you ﬂy each year?
100 hours
6
25 hours
10 hours
1
3 hours
0 hours
0

TOTAL = __________ global hectares

3
0.5
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Modelling the Greenhouse Effect
When scien!sts study processes that take place on a global scale such as the greenhouse eﬀect, they oOen use models. In this ac!vity, students will make a model of a greenhouse to ﬁnd out how one works.
Materials: (per group) two clear plas!c 2-liter soda bo*les with the tops cut oﬀ, soil, two thermometers, tape, two pieces of thin
cardboard, one piece of plas!c wrap, rubber band, light source with an incandescent bulb, ruler, data table, and graph paper.
Instrucons
1.

Tape the thermometers on the inside of the bo*les, calibra!ons facing out.

2.

Cut and tape thin cardboard to form a shade over thermometer bulbs (on the inside of the bo*le).

3.

Put 2" of soil in the bo*om of the bo*les.

4.

Cover one bo*le with plas!c wrap, secured with a rubber band. Leave the other bo*le open.

5.

Use the ruler to posi!on bo*les equidistant from the light source (1/2" to 1"), with thermometers facing away from the light.

6.

Turn on the light and record the temperatures simultaneously, 2 every minutes for 20 minutes. To facilitate simultaneous
recording, one student can be !mekeeper, one can be recorder, and two students can read the two thermometers.

7.

Graph your data. (You could use pens of two diﬀerent colours to indicate the temperature curves in the two diﬀerent
bo*les.)
plas!c wrap fastened with
rubber band

2” layer of soil

thermometer taped on
inside of bo*le, facing out
and away from light

1/2” to 1” from
light to each
bo*le

thin cardboard to shield
thermometer bulb from
direct light

Note to Teachers: Groups may report slightly diﬀerent results, but most should see the temperature in both bo?les rise and then stabilize.
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Modelling the Greenhouse Effect
Data Table

Time (min)

Temperature in open
boXle (oC)

Temperature in covered
boXle (oC)

2
4
6
8
10
12
14
16
18
20

Discussion Quesons
1.

Which part of the greenhouse model represents:

Earths’ crust
The Sun

Earth’s Atmosphere
Greenhouse gases

2. What happened to the temperature in each bo*le? Explain your observa!ons.
3. Why does a planet with no atmosphere warm up when the sun’s rays hit it?
4. Why is a planet with carbon dioxide in its atmosphere warmer than a planet without it?
5. How would an increase in carbon dioxide concentra!on impact the atmosphere and the ocean?
6. What is the rela!onship between the greenhouse eﬀect, global warming and climate change?

Adapted from The Earth as a Greenhouse, Unit 2-Ocean Currents & the Open Ocean, FOR SEA Ins-tute of Marine Science ©2000 J. A. Kolb
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in Climate Change

The temperature of the Earth’s atmosphere remains rela!vely stable when the amount of heat radiated out of the atmosphere is
equal to the amount of heat absorbed by the Earth. This balance is inﬂuenced by many factors including the level of greenhouse
gases (e.g. carbon dioxide and methane). In recent decades human ac!vi!es such as the combus!on of fossil fuels for energy
produc!on and deforesta!on have increased the levels of greenhouse gases in the atmosphere. This change is being experienced
as an accelera!on in the rate of warming of the Earth’s climate and is referred to as Global Warming.
In this ac!vity students will demonstrate the ability of carbon dioxide to trap heat, simula!ng the role of carbon dioxide in the
Greenhouse Eﬀect. Carbon dioxide will be produced by reac!ng vinegar (acid) with a baking soda (carbonate).
Materials (per group): Thermometer, black paper, drinking straw, bucket (container), baking soda, tablespoon, vinegar, large
glass, balloon, empty plas!c water bo*le, funnel, incandescent lamp.
Instrucons
PART A: Producon of carbon dioxide gas
1. Fill a quarter of the plas!c bo*le with vinegar.
2. Use the funnel to pour one tablespoon of baking soda into the balloon.
3. Fit the balloon on to the neck of the bo*le so that it is hanging down
AND so that baking soda does NOT get into the bo*le.
4. LiO the balloon to empty the baking soda into the vinegar.
5. Bubbles should be observed. The gas (carbon dioxide) will inﬂate the
balloon.
6. Leave the balloon a*ached to the bo*le.
PART B: Invesgaon
1. Line the bo*om of the bucket with black paper.
2. Place the thermometer in the bucket so that you are able to read it.
3. Record the temperature of the air in the bucket every minute for ﬁve minutes.
4. Shine the lamp on the bucket to provide a heat source (this represents the sun). Keep it on and in
posion for the rest of the invesgaon.
5. Record the temperature of the air in the bucket every minute for ﬁve minutes.
6. Remove the balloon from the bo*le (part A) without le[ng the carbon dioxide escape.
7. Carefully push a straw into the neck of the balloon. Pinch the balloon !ghtly around it taking care to
prevent the gas from escaping.
8. Hold the other end of the straw in the bucket so that it as close as possible to the bo*om of the bucket.
9. Let the carbon dioxide escape from the straw. Since carbon dioxide is denser than air, it will sink to the
bo*om of the bucket and displace the air. During the inves!ga!on move as li*le as possible so that the
carbon dioxide is not blown out of the bucket.
10. Record the temperature of the air in the bucket every minute for ﬁve minutes.

5
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Role of Carbon Dioxide
Data Table
Time (min)

Temp of air in bucket,
No lamp (oC)

Temp of air in bucket,
Lamp on (oC)

Temp of air in bucket with a
high CO2 conc.,
Lamp on (oC)

1

2

3

4

5

Discussion quesons
1.

Write the word equa!on for the reac!on that produced the carbon dioxide in

this experiment.
2.

Describe two tests that can be performed to prove that the gas produced is carbon
dioxide.

3.

What eﬀect did the lamp have on the temperature of the air in the bucket?

4.

What eﬀect did replacing the air with carbon dioxide have on the air in the bucket?

5.

Why was black paper placed at the base of the bucket?

6.

Using your knowledge of the greenhouse eﬀect, what do the following materials in the
inves!ga!on represent: black paper, the air in the bucket, and the lamp?

7.

How do the following aﬀect the level of carbon dioxide in the air, i.e. do carbon
dioxide levels increase, decrease or remain constant? Damage to coral reefs,
decomposion, deforestaon, ﬁres, leaving lights on when you leave a room, marine
plants, photosynthesis, respiraon, using fossil fuels for energy producon,
unplugging appliances when they are not in use, volcanic acvity, use of renewable
energy.

8.

The amount of carbon dioxide that is produced from your ac!vi!es is called your
carbon footprint. List two things that you can do to reduce your carbon footprint.
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TEACHER NOTES

Mapping Sea Level Rise
In this acvity students will create and explore the use of topographical maps to predict the impacts of sea level rise.
Objecves: Student will
Inves!gate the diﬀerence between sea-ice and glaciers in rela!on to their impact on sea level rise.
Create a topographical map and use it to demonstrate the impact of sea level rise.
Predict how sea level rise may impact The Bahamas’.
Materials (per group) : beaker, pitcher of water, ice, large baking potato, clear plas!c tub and lid, water soluble marker, ruler,
kitchen knife, blue food colouring, white paper, scissors, clear tape.

RISING SEAS Part A: One impact of climate change is rising sea levels due to the mel!ng of land-based ice (glaciers). Since
glaciers form over land, when they melt or break oﬀ into the sea they add to the volume of the ocean causing the sea level to
rise. However, mel!ng sea ice which ﬂoats in the ocean does not impact the sea level since it is already in the ocean. This is
because when Ice ﬂoats in water, it displaces the same volume of water that it will contribute upon mel!ng.
Materials: (per group) beaker of water, marker, ice cubes, student .
Students should follow the instruc!ons and answer the ques!ons.



STUDENT INSTRUCTIONS
1.
2.
3.
4.

Place a few ice cubes in a beaker of water. These represent
sea ice (icebergs).
Mark the water level on the outside of the beaker with a
marker.
Let the ice melt.
AOer the ice melts mark the water level again.

(sea ice)

(glacier)

Did the water level change?
5. Mark the water level again, if needed.
6. Place more ice cubes in the water. These represent parts of
glaciers that have broken oﬀ into the ocean.
7. Mark the water level immediately.
Did the water level change?
As global temperatures increase, which contributes to
sea level rise, sea ice or glaciers? Explain?

Source— bbc.co.uk— © [2014] BBC

Bahamas Reef Environment Educational Foundation

www.breef.org

Consumers, Corals & Climate Change: A Guide for Educators

STUDENT PAGE

8

CHANGING COASTLINES Part B: Scien!sts map coastlines to study how sea levels rise and fall and to predict the poten!al
impacts on popula!ons.
Materials: (per group) potato, clear plas!c tub with lid, 2 markers, ruler, and water coloured with food colouring.
Student Instrucons:
1.

Cut oﬀ the bo*om of the potato lengthwise so that it can rest stably
(ﬂat) in the tub.

2.

Place the potato in the empty container and cover it with the lid. The
potato represents an island.

3.

Draw a line on edge on the lid and on to the container so that they
can be matched up when you have to put the lid back on the
container.

4.

Use the ruler to draw a scale in 1 cm increments along the side of
the container, star!ng from the base.

5.

Remove the lid and add coloured water up to the 2cm mark. Do not
pour the water directly on the potato.

6.

Replace the lid and orient it so that the lid is aligned with the
container as in step 3.

7. The potato represents an island and the water’s edge is the
coastline. Look straight down through the lid and in to the container.
Draw a line on the lid that represents where the water meets the
potato, i.e. the shape (map) of the island.

8. Using another colour draw shapes on the map to represent 5 houses,
2 hotels, and roads. Their placement should represent how we
typically develop our islands.
9.

Repeat steps 5-7, adding 1cm of water each !me un!l the potato is
submerged.

10. Remove the lid and tape a sheet of white paper under the lid so that
coastlines are more visible.
Discussion—The students’ drawings represent
topographical maps of the potatoes (islands). The
lines represent contour lines, each showing 1 cm in
eleva!on above sea level.
Scien!sts use topographical maps and satellite
images to es!mate how far inland ocean water will
travel, as sea level rises. This is par!cularly important
for low lying islands like The Bahamas in determining
ﬂooding poten!al during storm events. They can also
be used to inform land use and building codes, e.g.
how far from the shore we should build, the
minimum height for building founda!ons, the
placement of essen!al infrastructure (roads, u!li!es)
and services (hospitals).

The Bahamas is a low lying naon with an extensive coastline.
Use your contour map to predict the potenal impacts of sea level
rise on The Bahamas?
a. on how we develop our islands
b. during hurricanes
Note: The predicted storm surge that occurs during hurricanes can be as follows:
Category One Hurricane: 3-5 feet e.g. Hurricane Gaston (2004) South Carolina
Category Two Hurricane: 6-8 O. e.g. Hurricane Isabel (2003) in North Carolina
Category Three Hurricane: 9-12 feet, e.g. Hurricane Katrina (2005) in Louisiana
Category Four Hurricane: 13-18 feet e.g. Hurricane Charley (2004) in Florida

Adapted from: Mapping Sea Level Rise h?p://www.arc-cclimatemodeling.org/lessons/acmp/acmp_912_ClimateChange_MappingSeaLevelRise.pdf
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Storm Tracker
Activity 5

Meteorologists track and predict the movement of storms. This service allows the public to prepare for the impacts of an arriving
storm. Storm winds and storm surge (water that is pushed up on the shore by winds), poses a great threat to life and
infrastructure, and causes ﬂooding in coastal areas.
A hurricane is a tropical storm with winds greater than 74 miles per hour. Hurricanes develop over the warm tropical waters of the
Atlan!c Ocean from June through November, gathering heat and energy from the ocean. The Saﬃr-Simpson Hurricane Scale uses
wind speed to rate the intensity of a storm and to es!mate its impact. Climate change is expected to increase the intensity and
frequency of storms by causing ocean waters to get warmer.
Saffir-Simpson Hurricane Scale
Category

Wind Speed

Tropical
Storm
1

39-73 mph

2

96-110 mph

3

111-130 mph

4

131-155 mph

5

156+ mph

74-95 mph

Descripon

Minimal damage - No real damage to buildings. Some damage to poorly constructed signs. Some coastal ﬂooding, minor dock damage.
Moderate damage - Some damage to roofs, doors and windows. Flooding damages piers and small craO in unprotected
moorings may break their moorings. Some trees blown down.
Extensive damage - Some structural damage to small residences and u!lity buildings. Large trees blown down. Poorly
built signs destroyed. Coastal ﬂooding destroys smaller structures, larger structures damaged by ﬂoa!ng debris. Some
inland ﬂooding.
Extreme damage - Wall failures with some complete roof structure failure on small residences. Major beach erosion.
Inland ﬂooding.
Catastrophic damage - Complete roof failure on many residences and industrial buildings. Some complete building
failures with small u!lity buildings blown over or away. Flooding causes major damage to lower ﬂoors of all structures
near the shoreline. Massive evacua!on likely.

Materials: Coloured pencils, a Western Atlan!c hurricane tracking chart for each student. Charts are available online, e.g.
h*p://www.nhc.noaa.gov/tracking_charts.shtml
Andrew
Katrina
Sandy
Instrucons
August 17-28 1992
August 24-31 2005
Oct 22-29 2012
1.

Plot the paths of hurricanes Andrew, Katrina and Sandy
using the la!tude and longitude coordinates provided.
Use a diﬀerent colour for each storm system.
2. On one of your hurricane tracks, use the informa!on
provided to draw the symbols at each plot to indicate
whether the system was a tropical storm
or a
hurricane
at that loca!on.
3. Next to the hurricane symbols write the category number
to indicate its strength.
4. Answer the following quesons.
i. Where are the storms when they are the strongest?
Ii. What happens to the storm when it passes over land?
Iii. Why do most hurricanes form during the summer?
iv. The Intergovernmental Panel on Climate Change (IPCC)
projects that sea surface temperatures will increase. How
might this impact the forma!on of storms and The Bahamas?
v. List three measures that people can take to reduce the
impact of hurricanes on people and/or infrastructure.
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Using Renewable Energy
to Inflate a Balloon

Renewable energy sources are maintained or replaced by nature aOer use. The most common forms of renewable energy are
solar, wind, water (hydro), biomass and geothermal energy. Solar energy (energy from the sun) is a clean source of energy because
its use does not result in the release of pollutants. It is also inexhaus!ble because it cannot be used up. Solar energy can be
transformed into other forms of energy such as, electric, thermal, biomass, chemical and mechanical energy. Photovoltaic (solar)
panels convert light energy from the sun to electricity to operate electrical appliances.
The sun also provides heat energy in the form of infrared radia!on which warms the Earth. The amount of solar radia!on that
reaches the Earth varies with la!tude, !me of day and seasons. At the equator, the earth receives about one kilowa* (1000 w) of
energy per square meter which is the amount of energy needed to light ten 100-wa* light bulbs. However, on average, the globe
receives 340 wa*s per square meter.
Increasing the use of renewable energy technologies would reduce air pollu!on and its impact on climate change. It will also
decrease our dependence on fossil fuels (coal, oil and natural gas). The combus!on of fossil fuels to supply our energy needs
produces greenhouse gases such as, carbon dioxide and methane which are the major contributors to climate change. Fossil fuels
are also exhaus!ble because they can be used up faster than they can be produced.
In this acvity students will invesgate how solar radiaon in the form of heat, can be used to do work.
Materials (per group): 2 bo*les of the same size, white paper, black paper, 2 balloons, tape, thermometer (op!onal)
Instrucons:
1. Cover one bo*le with white paper and the other with black paper.
2. Record the temperature of the air in each bo*le.
2. A*ach a balloon !ghtly to the top of each bo*le.
3. Place both bo*les outside where they are equally exposed to sunlight or expose
them to a heat source.
4. AOer 15 minutes, record observa!ons on the balloons. Remove the balloons and
record the temperature of the air in the bo*les.

Discussion quesons:
• What happened to the balloons? Explain your observa!ons.
• Did the temperature change inside the bo*les? If so, what do you think caused this change?
• Suggest why people tend to wear light coloured clothes in the summer and darker colours in the winter.
• How could you use this informa!on to design your house so that it is cooler during the summer?

Adapted from: h?p://web.archive.org/web/20030407014939/h?p:/www.geoci-es.com/thescienceﬁles/solarenergy/page.html
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Energy Conservation Makes ¢ents
Energy plays an important role in our everyday life. Using energy wisely helps to reduce our energy bills and
our carbon/ecological footprint by conserving the limited non-renewable resources (fossil fuels) currently
used to produce energy. We oOen use electronics or appliances without considering the cost of running
them. Therefore in this ac!vity, students will determine the amount of energy par!cular appliances require
to operate. They will compare the energy use of appliances and calculate poten!al savings on electricity bills
aOer energy saving methods are implemented.

Objecve: To compare the energy costs of the three main types of bulbs on today’s market.
The amount of electricity used by the appliances in the home (kWh) depends upon:
1. The amount of power each appliance uses (kW).

2. The !me that each appliance is on (h).

The cost of electricity is calculated by mul!plying the total number of kWh used over a month by the cost of a unit of electricity
as indicated on the electricity bill.
Cost of electricity ($) = Number of units used (kWh) × Cost per unit of electricity ($)
Materials: A copy of an electricity bill per pair of students, calculator.
Instrucons: Follow the steps below to calculate the annual electricity cost per bulb.
1.
2.
3.
4.

Distribute copies of the following page, or of any phone bill, and use it to explain how to read an electricity bill.
Ask students to suggest why a household’s average daily usage may change from one year to the next.
Explain to students that the energy eﬃciency of appliances and the length of !me
they are used determines the electricity bill.
Ask students to calculate the annual cost of running the following bulbs which each
give out the same amount of light (800 lumens), assuming that the bulbs are kept
on for 2 hours each day: 60 W incandescent bulb, 15 W compact ﬂuorescent bulb,
12 W LED bulb.

Perform the following calculaons for each type of bulb (appliance)
A. Calculate Daily Energy Usage:
Number of units of electricity used per day (kWh) =

Appliance wa*age (W) x Hours used (h)
1000 to convert to kWh
B. Calculate Daily Electricity Cost = Number of units of electricity used per day (kWh) x Cost of electricity per kWh (see
electricity bill e.g. $0.15, use the lowest rate on the electricity bill overleaf)

C. Calculate Daily Fuel Surcharge = Daily Electricity Cost (B) x Fuel Surcharge (see electricity bill e.g. $0.127)
D. Calculate the Total Daily Cost = Daily Electricity Cost (B) + Daily Fuel Surcharge (C)
E. Calculate the Annual Cost = Total Daily Cost x 365 days

Extension— Students can conduct research to compare the wa*age of standard versus energy eﬃcient appliances, calculate
their opera!onal costs and suggest recommenda!ons for reducing energy usage at home and at school.

Bahamas Reef Environment Educational Foundation

www.breef.org

Consumers, Corals & Climate Change: A Guide for Educators

How to Read Your Electricity Bill

STUDENT PAGE

12

1.Service Date - the actual date the meter is read.
2. Rate Code - indicates the type of customer e.g. RS
Residen!al, SC Small Commercial, LC large
Commercial and TS Temporary service.
3. Meter Readings - readings taken from the
customer's meter in kWh.
4. Meter Advance - the diﬀerence between the
current reading and previous meter reading.
5. Mulplier - is used to determine the actual current
used. For most residen!al customers the mul!plier is
"1".
6. kWh Usage - the units of electricity a customer will
be billed for. It is the meter advance mul!plied by the
mul!plier.
7. Minimum Charge - the amount the customer will
be billed irrespec!ve of usage .
8. First 800 KWH/Month - applies to residen!al
customers only. The ﬁrst 800 units of electricity used
by a residen!al customer are billed at lower rate per
unit.
9. Over 800 kWh/Month - units of electricity in
excess of 800 are billed at a higher rate.

11. Total Current Charges - bill for the current month.

10. Fuel Charge - based on the cost of fuel purchased.
to generate electricity. The rate is applied to the total
units consumed during the billing cycle.

12. Other Adjustments - charges or credits that a customer may receive.
13. Past Due Amounts - amount leO unpaid from previous bills.
14. Payments During Period - payment made between the last bill date and current bill date.
15. Total Past Due - diﬀerence between the past due amounts and the payments made during the period.
16. Total Amount Due - the amount the customer owes this month and the current charges plus or minus the total past due
amounts and the other adjustments.
17. Payment Due Date - the date when full payment should be made on the "total current charges" to avoid disconnec!on of
the electricity service. This date does not apply to the past due amount. The customer can be disconnected at any !me without
no!ce for amounts past due.
18. Usage Comparison - This is the KWH usage divided by the number of days in the month. This daily average is compared to
the daily average for the same period in the previous year.

Adapted from h?p://www.bahamaselectricity.com
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HumanHuman-Induced Global Warming
Fact or Myth?
Prior Knowledge
Students should be familiar with the terms, "global warming," the "greenhouse eﬀect," and "greenhouse gases." They should also
be aware that industrialized countries, like the U.S., are the leading producers of greenhouse gas emissions which contribute to
global warming. They should recognize that although small island states like The Bahamas contribute only a small amount to
global greenhouse gas emissions, we face a hugely dispropor!onate risk from its impacts.
In this ac!vity, students will conduct research using a variety of sources to explore perspec!ves on the global warming debate.
They will complete a Venn diagram that compares various points of view on global warming issues, will take a posi!on on global
warming and support their viewpoints with reasons, facts, and examples gathered during lesson ac!vi!es.
In prepara!on for the lesson assign students internet research. They should to watch two videos that explore the global warming
controversy, i.e. whether global warming is fact or myth.
Instrucons
1.

Drawing on the students at-home research, discuss the idea that although the vast majority of climate scien!sts believe in
human-induced global warming, there are s!ll those who insist that it is a myth. If internet access is available in the
classroom show video clips that illustrate some of the controversy surrounding global warming e.g. h*p://abcnews.go.com/
WNT/video/global-warming-debate-heats-20402485 .

2.

Pose the following ques!on: In your opinion, has human acvity caused the world's climate to change over the past 100
years? Tell students that they will be required to develop an opinion based on the ﬁndings of their research and share it with
their classmates. Their opinions must be supported reasons, facts and examples.

3.

Have student groups, draw a global warming Venn diagram (as shown), and review the direc!ons for comple!ng it. Instruct
students to answer the ques!ons in the Venn diagram recording what people on both sides of the global warming debate
say about human responsibility for this issue. Encourage students to examine at least 4 credible sources and points of view.
The following link provides guidelines on assessing the credibility of a source. h*ps://library.uoregon.edu/guides/
ﬁndar!cles/credibility.html. Direct students to note speciﬁc facts/
ﬁndings in the relevant spaces in the diagram and to use the back of
the sheet to make more detailed notes and cite their sources.

4.

Once students have explored a variety of perspec!ves on global
climate change, they should take a group posi!on on the issue
supported by data from their research. Students should write and 2-3
persuasive paragraphs to answer the following ques!ons:

Those who
say ‘yes’, feel
this way
because:

Both
sides
agree

Those who
say ‘no’, feel
this way
because:

• In your opinion, is global warming an imminent world threat?
Why or why not?
• Based on your opinion, what acons do you believe should be
taken to address the global warming issue?
Give students the opportunity to share their opinions with their classmates so that
others can hear the reasons behind their posi-ons.
Adapted From NOW on PBS Global Warming Lesson Plan: h*p://www-tc.pbs.org/now/classroom/global-warming-lesson-plan.pdf
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Climate Change
Project Ideas
• Create a game to help other students learn more about climate
change and global warming.
• Conduct an experiment or make a scien!ﬁc display illustra!ng the eﬀects of greenhouse gases.
• Create an adver!sing campaign to promote awareness of what causes global warming and what people can do to prevent
the release of greenhouse gasses.
• Write a ﬁc!onal story or play illustra!ng the future eﬀects of global warming/climate
change.
• Create a diorama or 3-D model of how your island or country might be changed as a result
of climate changes brought on by global warming.
• Create a futuris!c map of the world showing the eﬀects of climate change on the physical
features of the land, the earth’s produc!vity, and the types of plant/animal life it can
support.
• Create a food web showing how global climate changes aﬀect the food chain/
ecosystems.
• Proﬁle an alterna!ve form of energy and teach other students in the class how
renewable energy sources can be used (e.g., proﬁle solar energy and how the
average ci!zen can incorporate this into their everyday use) by crea!ng a display or
working model of this energy source.
• Create a !meline or series of graphs or charts to show the
Earth’s climate history.
• Create a display showing the cost of developing and using
alterna!ve energy sources (e.g., solar energy can be used in
homes, but there is an ini!al cost of being able to do this as well
as backup plans needed if the source is unavailable).
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