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TOPICS

1. What isthe difference between weather and climate ?
2. What is climate change?

3. What causes climate change ?

4. What are the impacts of climate change ?

5. How can we stop climate change?




LEARNING GOALS

A Students will understand what is climate change, how we
know that it is changing, and why it is happening

A Students will be able to describe the impacts of climate
change and will develop an awareness of and empathy for
people and communities affected by climate change

A Students will understand their personal impact on the
worl dos c¢cli mate and consider di ffer
iIndividuals, communities and decision  -makers can take to
respond to climate change
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WHAT ISTHEWEATHER?

WeatherA & ¢ KI 0 Qa KI LIWISYyAy 3 2dziaiR

Thsincludetemperature humidity, whetherit is windy, cloudy,
rainingor snowing.

Theweathercanchangefrom one day to thenext

Weather referdo the state of the atmosphere in a particular
place and time




WHA T ol EATHERLIKE

In our region theweathercanbe:
sunny
rainy
snowy
windy

Thisslideshouldbe modifiedto includethe weatherfrom the partner
countries



HOW CAN WE MEASURETHEWEATHER?
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Thermometer Rain gauge Anemometer Windsock

Source : Wikipedia



WEATHERSTATION
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WHAT ISTHEWEATHER-FORECAS?

Weather forecasting is a prediction of what the weather will be
like in an hour, tomorrow, or next week.




Can you describe the
weather?

What is the weather forecast for:
ALisbon?
AWarsaw?
AAthens?
ANicosia?
Alasi? Agirs

ABerlin?

E WoeLrope eu Weather (Day) 17.85,2822 CEST

Source: https:// www.woeurope.eu/Europe.htm



https://www.woeurope.eu/Europe.htm

CLIMATE

Climate Is not the same as weather, but rather, it
IS the average pattern of weather for a
particular region and time period.

It includes rainfall, temperature, wind, storms,
and seasonal changes.




CLIMATEZONES

There are four major types climate zones on Earth
cold, temperate, warm, and tropical.

There are also many different sub-sets of these major
types of climate , eg. mountain climate .



WHY IS THE CLIMATEBMPORTANT?

The climate system determines the weather. The weather affects
many of our daily decisions.

Climate affects long -term decisions by humans.

Climate affects long -term trends in plants and animals.



Political Map of the World, November 2011
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https://content.meteoblue.com/en/meteoscool/general-climate-zones

POLAR ZONE

The polar climate is extremely cold and dry

The areas with a polar climate are at the very north and the very
south of our planet, where t.he Sunos

There are only two seasons 0 polar summer with polar days and the

polar winter with polar nights, which lasts almost half a year at the
poles.



CoolAntarctica.com

Glacier

CoolAntarctica.com

Antarctica Adele penguin Snow petrel

Source: https://www.coolantarctica.com /



https://www.coolantarctica.com/

POLAR ZONE
Arctica

Polar bears Walruses

Sources: The Geographic North Pole: Matti&Keti / Wikimedia Commons ; Puffin: Charles J. Sharp / Wikimedia Commons ; polar
bears d Aweith / Wikimedia Commons ; walruses: Andrew Shiva / Wikimedia Commons



In the polar regions there is lots of
Ice.

There are ice sheets, which are
huge section of ice that sits on
top of the land.

The ice sheet is made up of
glaciers.

The two large ice sheets on Earth
today cover most of Greenland in
the Northern Hemisphere and
Antarctica in the Southern.

ICE

Source : https://www.flickr.com/photos/49399018@N00/49474352747

/



https://www.flickr.com/photos/49399018@N00/49474352747/

There isalso sea ice, which is frozen
ocean water floating on the ocean.

Y g e A
< 3

Sea ice Is found in both the Arctic
and Antarctic regions, with some e
areas covered in seaice year-round . &&=

Sea ice forms during the winter, and
some of it melts during the summer.

CoolAntarctica.com

Source: https://www.coolantarctica.com /



https://www.coolantarctica.com/

ICE AND OCEAN

The ice Is very important
for the Earditho
keeps Earth from
overheating by reflecting
the sunlight.

The oceans are also
iImportant for the climate 0o
they allow sunto warm the
water (absorb the heat )
and circulate it around the
globe .

Photo by Michel Roggo /Minden Pictures
Source :


https://hakaimagazine.com/videos-visuals/frozen-ocean/

[

See for yourself d Getting
] warmer

Take two pieces of paper 90 one white
like ice and second navy -blue like
ocean water and 2 thermometers.

Put the paper under the lamp with a
normal light bulb (not LED) or directly
under sunlight and put the
thermometers under the paper.

Walit a few minutes and then check the
temperature on the thermometers.

Which paper got hotter?




TROPICALZONE

The tropical climates are near the equator. Here, the sun shines
brightly . In the tropical zone itiswarm or hot all year -round.

Close to the equator , itis very hot and wet and there are no
seasons. The tropical rainforest grows there .

Farther from the equator, it is warm all year round, and there are
typicaly two seasons - a wet season and a dry season. There are
tropical forests and savannas.



TROPICALZONE

A tropical rainforest has
more kinds of trees than
any other area in the
world.

Scientists estimate
that more than

half of all the
world's plant and
animal species live
In tropical
rainforests.

Rainforest near Brazil Venezuela border Amazon Rainforest, Brasil

Sources: Amazon Rainforest: Neil Palmer/CIAT [/ Wikimedia Commons ; Rainforest near Brazil Venezuela border : kevincure /
Wikimedia Commons ; Amazon Rainforestin Tena, Ecuador : Jay / Wikimedia Commons



Tropical rainforests are very
Important to our lives.

Rainforestsact as t he
thermostat, regulating
temperatures and weather
patterns.

They stabilize the climate.

They draw in (absorb) carbon
dioxide.

RAINFORESTS

Rainforest in Kinabalu Park, Borneo ; Source: Dukeabruzzi / Wikimedia
Commons



RAINFORESTS

The worl|l dos most
the banana, comes from the
rainforest. Also, other food
comes from rainforests: citrus,
avocado, cashews, Brazil nuts,
vanilla , coffee , tea, and

cocoa

About 1/4 of all the medicines
we use come from rainforest
plants.

Sources: Bridget Coila , formulatehealth , MarkSweep , Susan
Slater / Wikimedia Commons



WHY IS THE CLIMATE IMPORTANT?

Earth has many different plants and animals. Different climates
helped create this mix. Animals and plants learned how to survive
In different climates.

Climate also affects humans and how they live. It helps explain the
food we eat and clothes we wear. It affects the houses we build
too.



Cacao trees grow
In tropical regions
around equator .
Cacao trees need
a humid climate
with a lot of rain.
The cacao seeds
are sensitive to
sunlight and dry
out easily in the
less humid
plantation
environment

beans, after
= harvest and
I fermentation,
have to be
dried.

Most of the cocoa farms in
Ghana are small and family -
owned.

Sources: Theobroma cacao : NasserHalaweh / Wikimedia Commons ; Drying of the cocoa bean by a farmer in Ghana: King
Bangaba / Wikimedia Commons ; Cocoa producers : ArianeCCM [/ Wikimedia Commons



Let's make a polar habitat diorama
or a rainforest habitat diorama

Polar habitat

https :// www.firstpa
lette.com/craft/po
lar-habitat -
diorama.html

Rainforest habitat

https:// www.firstpa
lette.com/craft/rai
nforest -
diorama.html



https://www.firstpalette.com/craft/polar-habitat-diorama.html
https://www.firstpalette.com/craft/rainforest-diorama.html

ZONE QUADRAMA

Let's make climate zone T

guadrama

M

Howesclho o

How to create a climate = quadrama !
Science Projects

https :// www.youtube.com/watch?v=yEPR
YAYUOVS



https://www.youtube.com/watch?v=yEPRYAYU0v8

oWhat you do makes
difference, and you have
to decide what kind of

C L I MAT E C HAN G E difference you want to

makeo

Dr. Jane Goodall




DOES EARTH HAVE A CLIMATE?

Oceans, land, air, plants, animals,
and energy from the Sun all affect
one another.

The combined effects of all these
things give us our global climate.

Global means that it regards the
whole world.

Inot her words, Eart h
functions like one big, connected
system.

Source: Femkemilene / Wikipedia



WHAT IS HAPPENING TO THE GLOBAL CLIMATE?

Over millions of years, Earth's climate has warmed up and cooled
down many times. 20 000 years ago, some parts of Europe were
covered inice Oditwas Ice Age.

However, today the planet is warming much faster than
i It has over human history. This process is called global
= warming.




HOW DO WE KNOW THE CLIMATE I®RHANGING ?

Scientists have been observing
Earth for a long time.

Scientists use:
weather stations
ocean buoys
remote sensing instruments

to study Earth's land, atmosphere,
ocean and ice.

The information lets us see the Source: Wikipedia
changes in climate.




HOW DO WE KNOW THE CLIMATE I HANGING ?

Scientists study:

0 trees (the colour and width of tree rings )

Source: NASA

FIRST YEAR GROWTH

RAINY SEASON

DRY SEASON

SCAR FROM FOREST
FIRE

SPRING/EARLY
SUMMER GROWTH

LATE SUMMER/FALL
GROWTH

Source: NASA



HOW DO WE KNOW THE CLIMATE I€ HANGING ?

Scientists also
study:

sediment
cores from
the bottoms
of lakes or the
ocean floor

ice cores (the
air bubbles in
an ice core )

d’

Source : Ocean Drilling Program o -
J 2 Source: NASA



HOW DO WE KNOW THERE IS GLOBAL WARMING?

Scientists are measuring the
temperature of the Earth.

, Thisfigure shows how the
-’ A - RS ol temperature of the Earth changed.
W \ " It compares the temperatures from
4 = I the period of the last 10 years to
57’ ; the temperatures when your
_g grandparents were born
: The darker the colour , the bigger
B ] O N N N — the difference.

-4.1-4.0-2.0-1.0-0.5-0.2 0.2 05 1.0 2.0 4.0 42
Can you see the change?

Nov-Oct 2011-2021 L-OTI(°C) Anomaly vs 1951-1980 0.83
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Source: https://data.giss.nasa.qgov/qgistemp/maps /



https://data.giss.nasa.gov/gistemp/maps/

WHY IS THERE GLOBAL WARMING?

What Is the Greenhouse Effect?

https:// www.youtube.com/wat
ch?v=SN5 -DnOHQmME



https://www.youtube.com/watch?v=SN5-DnOHQmE

WHY IS THERE GLOBAL WARMING?

The Earth is surrounded by a layer
of gases. This layer is our
atmosphere 0o the air we breathe.

When the sun shines on Earth,
Earth gets warmer. The
atmosphere traps some of the
heat.

Source:


https://www.livescience.com/64825-why-earth-has-an-atmosphere.html

WHAT IS THE GREENHOUSE EFFECT?

In the atmosphere, there are gases which are good at trapping the
heat reflected from Earth. They keep Earth warm just like glass on
the greenhouse keeps the warmth inside.

Without these gases, Earth would be freezing with an average
temperature of around  019°C instead of +15 °C and would suffer

from such extreme temperatures that it could not support life.

effect of these gases keeping the earth warm is the

i These gasses are called greenhouse gases and the
greenhouse effect.




WHAT IS THE GREENHOUSE EFFECT?

| t0s not greenhoucs -
themselves that are bad, without SUN
them Earth would be too cold for
life to exist, but humans are
currently adding more
greenhouse gases to our
atmosphere, causing an
Increased greenhouse effect.

Greenhouse
Gases

The increased greenhouse effect
IS causing the global temperature
to increase - global warming.

Source: https:// www.twinkl.pl/teaching -wiki/greenhouse -gases



https://www.twinkl.pl/teaching-wiki/greenhouse-gases

WHAT AREGREENHOUS

Greenhouse gasses include
carbon dioxide , methane ,
nitrous oxide , and water
vapor.

SASES

Greenhovse (asses
What the tiny melecules leok |ike:

Carbon
dieside
(Coy)

‘ ater b
VaPor

Methane 20)

(CHj)
Nitrouvs
oxide
(N,0)

Source: https:// eo.ucar.edu/kids/green/warming4.htm



https://eo.ucar.edu/kids/green/warming4.htm

WHERE DO GREENHOUSE GASES COME FROM?

Carbon dioxide is probably the most
famous of the greenhouse gases. It is all
around us naturally. It comes naturally
from living organisms (breathing,
decaying) and volcanoes.

Carbon dioxide is also produced from
burning certain substances called fossil
fuels. Fossilfuels such as coal, natural
gas, and oil are burned to provide
energy for things like cars, houses, and
factories.

Most carbon dioxide comes from
burning fossil fuels, not from breathing.

Source: Oleksandr Pidvalnyi / Pexels; Pixabay



WHERE DO GREENHOUSE GASES COME FROM?

Methane comes from raising
livestock (like cows), but is also
released when coal, natural gas,
and oil are produced and
transported, and when organic
waste (like food) decays in landfills

Most nitrous oxide comes from
agricultural activities, like applying
fertilizer, but it also comes from
iIndustrial activities, burning fossil
fuels, and other sources.

ar - d g o Fisk/TPexals; Pixabay ; Mark Stebnick / Pexels



WHERE DO GREENHOUSE GASES COME FROM?

Water vapour is water in its gaseous form. It
forms clouds and drops back to Earth as

rain. It blocks the heat from escaping the
atmosphere .

The addition of more carbon dioxide and

other greenhouse gases to the atmosphere

IS causing the global temperature to

Increase and thus increasing the

evaporation. Then more water  vapour isin
the air.

ur - dRyjxabay



IS GLOBAL WARMING THE SAME AS CLIMATE CHANGE?

Gl obal warming I s the process when the
Increases .

Climate change is the effect of global warming.

Climate change describes a change in the average conditions n

such as temperature and rainfall i in a region over a long time.



WHAT IS THE GREENHOUSE EFFECT?

More A warmer Earth \
greenhouse (global
gases warming )




IS GLOBAL WARMING THE SAME AS CLIMATE CHANGE?

More
greenhouse
gases

/

A warmer Earth '

(global
warming )

Climate
change




S CLIMATE CHANGE A PROBLEM?

Climate change will affect people, plants, and animals.

Some regions of the world will become considerably hotter or
cooler, or wetter or drier than others.

Some places might have stronger storms or stronger droughts.

All these changes can affect how people live their lives and the
ecosystems (plants and animal s).



WHAT ARE CLIMATE CHANGE IMPACTS?

Changing climate means changing weather
A more rain and flooding

A more extreme drought

A stronger hurricanes

A heat waves



WHAT ARE CLIMATE CHANGE IMPACTS?

When there is too much rain,
the flood can happen .

Flood can damage the houses
and property and hurt people.

Flood and damage in  Altenahr , Germany

Source : Martin Seifert ( CnndrBrbr at German Wikipedia)



WHAT ARE CLIMATE CHANGE IMPACTS?

If the climate is too dry, certain crops
will not get the amount of water they
need, and 1 t0s | mpos

Farmers around the world earn a living
from their crops and livestock.

If there are unexpected changes to
the local climate and natural
environment It can have serious effects
on their business and livelihoods.

Abdel Mohammed has lost 150 animals to
drought and tit -for-tat raids by neighbouring
communities. He has just a handful of goats left.
Isiolo, northern Kenya, November 2021

Source: Obi Anyadike /TNH



WHAT ARE CLIMATE CHANGE IMPACTS?

When the temperature rises to really high temperatures over period of time
In a certain place, we call this a heat wave.

Heat waves can be very dangerous because they pose health risks to
those who are most vulnerable like the elderly and very young children.

,g i ‘. N

Heat wave in Krakow,
Poland, summer 2015

Source: Silar/ Wikimedia Commons



WHAT ARE CLIMATE CHANGE IMPACTS?

Climate change means sea level rise:
A the polar regions (Antarctica and the Arctic) have lots of Ice

Aift he ice in these places melt s, pol i
anywhere to live

A sea levels across the world will rise



WHAT ARE CLIMATE CHANGE IMPACTS?

Polar bears rely heavily on

the sea ice environment for
travelling, hunting, mating,

resting, and in some areas,
maternal dens.

In summer, some polar
bears do not make it to the
dense drift ice and pack
iIce of the high arctic where
they would find prey and
are starving.

A starving polar bear

Source : Andreas Weith / Wikimedia Commons



WHAT ARE CLIMATE CHANGE IMPACTS?

When the sea level rises, countries
with lots of flat land near the sea
can become flooded

The Island nation of Kiribati in the
Pacific Ocean lives on islands
which are less than 2 metres
above sea level.

If sea levels continue to rise, these
Islands will disappear and all the AN AR
people will have to move away. Children play on a fortified beachin ~ Temwaiku , a village

on the Tarawa atoll, the capital of the Pacific island
nation of Kiribati

Source: Kadir van Lohuizen / NOOR



WHAT ARE CLIMATE CHANGE IMPACTS?

Climate change means that ocean
water is warming.

When sea temperature rises, fish
struggle to survive.

Many communities depend on fishing
as a food source. Many animals feed
on fish, too .

Changes In fish habitat and number
could mean loss of food for people ‘
and animals. Fishschool

ur - d@enStax College / Wikimedia Commons



WHAT ARE CLIMATE CHANGE IMPACTS?

Climate change means that ocean
water is warming and growing acidic

A warmer waters in the shallow oceans
have contributed to the death of
about a quarter of the world's  coral
reefs in the last few decades

A corals and other marine life find it
more difficult to grow their shells and
bones as seawater takes in carbon Corals bleaching
dioxide from the atmosphere and
becomes more acidic

ar - dMiso Hoogenboom , for ARC Centre of
Excellence for Coral Reef Studies



