
Klimawandel
  �http://www.ipcc.ch/report/ar5/wg1/#.

Une9IiSzDm0 (Fünfter Sachstandsbericht des 
Weltklimarates IPCC zum Klimawandel von 
2013)

  �http://www.de-ipcc.de/_media/IPCC_AR5_
WGI_Kernbotschaften_20131008.pdf 
(Kernbotschaften des IPCC-Berichtes 2013)

  �http://www.ipcc.ch/pdf/special-reports/srex/
SREX_Full_Report.pdf (Sonderbericht des 
Weltklimarates von 2011: „Managing the 
Risks of Extreme Events and Disasters to 
Advance Climate Change Adaptation“)

  �http://library.wmo.int/pmb_ged/wmo_1119_
en.pdf (Bericht der Weltorganisation für 
Meteorologie: „Das globale Klima 2001-2010 
– Eine Dekade der Extreme“)

  �Interview in schriftlicher Form unter: 
	 http://www.deutschlandfunk.de/
	 klimaexperte-die-trends-sind-
	 ungebrochen.697.de.html?dram:
	 article_	id=77801 

  �https://www.youtube.com/watch?v=oTSQtA
PDpQo&list=PL396228CCBA364C20   
(Kurze Filme mit Klimazeugen zu den Folgen 
des Klimawandels)

  �http://www.pik-potsdam.de/ 
Umfangreiche und aktuelle Seite des 
Potsdam Institute for Climate Impact 
Research. Dort: 

  �http://www.pik-potsdam.de/~stefan/
anstieg_des_meeresspiegels.html  
(Fachartikel zum Meeresspiegelanstieg von 
PIK-Forscher Stefan Rahmstorf)

  �http://de.wikipedia.org/wiki/Klimafinanzierung 
(Informationen zur Klimafinanzierung und der 
Rolle der BRD)

  �http://www.greenpeace.de/sites/            
www.greenpeace.de/files/publications/
ggreenpeace-fuer-eine-welt-ohne-              
klimachaos-ds-h00341_0.pdf ) „Für eine   
Welt ohne Klimachaos“ Hintergrund Klima, 
Greenpeace 07/2014, Broschüre Klima-
gerechtigkeit:  
– World Resources Institute, CAIT 2.0, 2013  
– WBGU, Kassensturz für den Weltklimaver-
trag – der Budgetansatz, Sondergutachten 
Berlin, 2009

  �http://www.dw.de/mojib-latif-
h%C3%A4ufung-milder-winter/a-16487325 
(Deutsche Welle: Interview mit Klimaforscher 
Mojib Latif)

  �http://www.zeit.de/wissen/umwelt/2012-03/
srex-weltklimarat-interview (Die Zeit: Interview 
mit Thomas Stocker, Co-Autor des Extrem-
wetter-Berichts des IPCC 2011)

 �CO2– Emissionen  
und Einsparung
  https://www.welthaus.de/fileadmin/		

	 user_upload/Bildung/Datenblatt-Entwick-	
	 lungspolitik_Juni2016.pdf (Zahlen und Fakten 	
	 zum Energieverbrauch und CO2-Ausstoß 	

	 einzelner Ländern) 

  �http://www.iea.org/publications/freepublica-
tions/publication/KeyWorld2016.pdf 
(Englische Originalquelle zu Daten des 
weltweiten Energieverbrauchs)

  �http://www.worldmapper.org (dort „carbon 
emissions 2016 eingeben; Interessante 
vergleichende Kartenansicht der CO2-Emissi-
onen) oder auch: http://www.carbonmap.
org/#Emissions

  �www.greenpeace.de/co2fussabdruck 
(Hintergrundinformationen zum Fußabdruck)

  �http://klimaktiv.klimaktiv-co2-rechner.de/
de_DE/page/ (Rechner für den eigenen 
Fußabdruck)

  �http://www.umweltbundesamt.de/themen/
wirtschaft-konsum/konsum-umwelt-zentrale-
handlungsfelder/klimaneutral-leben-verbrau-
cher-starten-durch-beim (Hier gibt es einen 
Verbraucherratgeber und weitere hilfreiche 
links.)

 

Hochwasser
  �http://wiki.bildungsserver.de/klimawandel/

index.php/Starkniederschl%C3%A4ge_und_
Hochwasser (Wiki-Bildungsserver: Starknie-
derschläge und Hochwasser)

  http://www.sueddeutsche.de/wirtschaft/	
	 rekordflut-deutschlands-teuerste-		
	 naturkatastrophe-1.1716679 (SZ: Artikel zu 	
	 Hochwasserschäden 2013)

  �http://www.dw.de/hochwasser- 
zeichen-f%C3%BCr-den-klimawandel/ 
a-16857883 (Deutsche Welle: Interview mit 
Klimaforscher Mojib Latif)

  http://www.greenpeace.de/themen/		
	 klimawandel/folgen-des-klimawandels/	
	 wetterextreme-uberschwemmungen
	 (Hochwasser-Artikel auf greenpeace.de)

  �www.gletscherarchiv.de (die Entwicklung  
der Gletscher, speziell der Alpengletscher)

 

Dürren und Hitzewellen
  �http://bit.ly/14KrLzb (Report der Weltbank 

„Turn down the heat“ von 2013)

  �http://www.pnas.org/content/early/ 
2012/07/30/1205276109.full.pdf 
(Studie von James Hansen  
„Perception of climate change“)

  �https://earthengine.google.org/#intro/AralSea 
(Zeitrafferfilm Austrocknen des Aralsees)

  �http://www.fr-online.de/klimawandel/
neue-studie-bestaetigt-klimawandel-schuld-
an-hitzewellen,1473244,16812198.html 
(Frankfurter Rundschau: Artikel zur Studie  
von James Hansen „Perception of climate 
change“)

  �http://www.nature.com/nclimate/journal/v1/
n1/full/nclimate1043.html (Studie von David 
Lobell zu den Auswirkungen des Klimawan-
dels auf die Getreideproduktion)

  �http://www.spiegel.de/wissenschaft/natur/
welternaehrung-klimawandel-bedroht-glo
bale-getreideernte-a-760690.html (Spiegel 
Online: Artikel zu den Auswirkungen des 
Klimawandels auf die Getreideernte)

 

Wirbelstürme
  �http://wiki.bildungsserver.de/klimawandel/

index.php/Tropische_Wirbelstürme_und_ 
globale_Erwärmung (Wiki-Bildungsserver: 
Tropische Wirbelstürme und globale 
Erwärmung)

  �http://www.de-ipcc.de/de/181.php und 
http://www.de-ipcc.de/_media/IPCC-SREX-
SPM_vorlaeufige-Uebersetzung_Jan2016.pdf 
(IPCC-Stellungnahme zu Extremwetter/
Wirbelstürmen)

  �http://www.wdr.de/tv/applications/
	 planetwissen/flash/exp_tornados_popup.jsp 	
	 (Planet Wissen: Schwerpunkt zum Thema 	
	 Stürme)

  �http://www.planet-wissen.de/natur_technik/
naturgewalten/stuerme/index.jsp (Planet 
Wissen: Schwerpunkt zum Thema Stürme)

  �http://www.nhc.noaa.gov/ (Homepage des 
Nationalen Hurrican Zentrums der USA, hier 
können die aktuellen Stürme eingesehen 
werden)
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Information on the topic

Heat Waves, Storms, Floods: 
Extreme weather events
and climate change

“African summers with temperatures of 
up to 38 °C”, “Hundreds of thousands die 
worldwide due to extreme weather”, 
“Passau experiences a millennium flood”: 
these were some of the headlines in 
German newspapers in 2013. Sensational 
headlines like these get people’s attention. 
But they can also elicit fear in many school 
children and students, and raise questions: 
“Will we have to expect more frequent 
storms, heat waves and floods? Is this 
related to climate change? Are we humans 
to blame? And: Is there anything I can do 
about it?” These kinds of questions are not 
easy to answer. Reputable scientists are 
still studying the causes, the extent and 
the effects of climate change.

It is clear that climate change will con-
siderably increase the risk of extreme 
weather events in the future. However, we 
don’t have to ask “Is this due to climate 
change?” every time an abnormal weather 
event takes place. Scientists cannot 
determine whether current weather events 
are already due to the impact of global 
warming. It is impossible to ascribe 
individual weather events to climate 
change. To what extent weather extremes 
are related to global warming is always 
a matter of probability. Experts like to 
compare it to a game of loaded dice: a 
six can be rolled every once in a while; 
nobody knows when. But now a six is 
rolled much more frequently, because we 
humans have changed – loaded – the dice. 

The state of climate science  

It has been scientifically proven that the 
Earth’s climate is changing – and that it is 
human induced. The chief cause of global 
warming is greenhouse gas emissions, in 
particular carbon dioxide (CO2). Levels of 
carbon dioxide in the atmosphere are 
higher than they have ever been before. 
According to the report by the Intergovern-
mental Panel on Climate Change (IPCC) 
released in autumn 2013, the average 
global temperature increased by 0.85 
degrees Celsius between 1880 and 2012. 
And it is not just the temperature in the 
lower part of the atmosphere that is increa-
sing, even the oceans are getting warmer, 
glaciers are melting, permafrost soils are 
warming, and ice sheets are losing mass.  

Glaciers are the Earth’s 
thermometers  

Mountain glaciers are particularly good 
indicators of how much and how fast the 
Earth’s temperature is rising; they are 
considered the Earth’s thermometers. 
Even conservative scientists are surprised 
by how rapidly these huge masses of ice 
are melting. Glaciers are very sluggish; 
temporary weather conditions have less of 
an effect on them than long-term climate 
changes. If we look at them as a whole, 
they make good indicators for long-term 
temperature trends. In the Alps, glaciers 
have lost about one third of their surface 
area and half of their mass since the begin-
ning of the Industrial Revolution in the mid 
1800s. 

As a result of thawing glaciers and ice 
sheets and the expansion of warming 
ocean waters, the average global sea level 
has risen by about 19 cm in the period 
between 1901 and 2010. 

An insight into methods used 
for climate research 

Climate scientists can use three methods 
to draw conclusions regarding the link 
between extreme weather events and 
climate change: physical principles, 
statistical analysis and climate models 
created by computer simulations. Firstly, 
basic physical principles already suggest 
that the warming of the atmosphere leads 
to more extreme weather conditions; for 
example, warm air can hold more moisture 
before its saturation point is reached and 
the humidity is suddenly released as rain. 
Secondly, statistical time series analysis 
can be used to identify trends, but the 
period of time has to be long enough to be 
able to draw definitive conclusions as 
natural fluctuation also occurs. And thirdly, 
detailed computer simulations can confirm 
the connection between global warming 
and record temperatures and precipitation. 
However, the more complicated computer 
models become and the bigger the 
computers, the more questions arise 
regarding the details. And one thing must 
always be considered: models are just a 
simulation of reality and never perfect. 

 

Three types of extreme 
weather events 

The scientists on the Intergovernmental 
Panel on Climate Change warn that the 
effects of extreme weather and natural 
disasters as a result of climate change 
have been vastly underestimated. It is 
still difficult for these experts to directly 
attribute individual events to climate 
change because abnormal weather 
conditions have always existed; they are 
a natural phenomenon. However, it is 
possible to identify a connection between 
global warming and the increase in 
extreme weather events. The Intergovern-
mental Panel on Climate Change Special 
Report on Extreme Events (IPCC SREX) of 
2011distinguishes between three types 
of extreme events: an increase in extreme 
weather and climate events; an increase 
in damages from weather extremes; and 
novel extreme events resulting from global 
warming. There have been recent exam-
ples of all three types. Fuelled by green-
house gas emissions, the forces of nature 
have been unleashed, lashing out in 
storms, gale-force winds and torrential 
rains. Experts also fear that extreme 
weather conditions could happen in such 
rapid succession that affected regions 
would not be able to recover. 

According to the Intergovernmental Panel 
on Climate Change it is virtually certain that 
there will be more frequent hot and fewer 
cold temperature extremes. It is very likely 
that heat waves will occur more often and 
last longer. Moreover, over most land areas 
in the middle latitudes and in the tropics 

extreme precipitation will become more 
intense and frequent over the 21st century. 
Stefan Rahmstorf of the Potsdam Institute 
for Climate Impact Research also says, 
“Evidence, including statistical analyses of 
observed data and climate models indicate 
that extreme events – particularly heat 
waves and precipitation – increase greatly 
in a warmer climate and have already done 
so.”

The Intergovernmental Panel no longer 
believes that tropical cyclones will in-
crease. However, they predict that the 
strongest hurricanes could become even 
stronger. Developing countries will suffer 
the worst effects of climate change, but 
Europeans will also have to face more 
frequent heat waves. In industrialized 
countries, projected extreme weather 
events would be felt mostly in terms of 
high cost – for example, for the recon-
struction of infrastructure. In contrast, in 
developing countries, extreme weather 
would cost many people their lives. 

But there still is hope: 
The World Climate Report of 2013 once 
again emphasized that it is not too late. It 
is still in our hands. Assuming a very 
ambitious climate protection scenario, 
simulations show that temperature 
increases can be kept below the dange-
rous threshold of 2 degrees Celsius, thus 
mitigating the effects of global warming. 
But if we continue on the present course, 
we face the threat – even in Germany – of 
drastic climate change.

Greenpeace is an international 
environmental organization that uses 
non- violent action to fight for the 
protection of the earth’s life support 
base. Greenpeace is non-partisan and 
completely independent of politics, 
parties and industry. More than half a 
million people in Germany donate to 
Greenpeace, ensuring that we are able 
to carry out our everyday work in 
protecting the environment.
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Published by: Greenpeace e.V., 
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The Causes  
Of Climate Change 

 Climate scientists study the 
causes, the extent and the impact of 
climate change. Es It is generally 
accepted as scientifically proven and well 
documented by studies that climate 
change is caused by humans (anthropo-
genic climate change). Ninety-seven 
percent of scientists are convinced that 
climate change is man-made. 

The Earth’s climate has changed through-
out history; this is nothing new. But past 
climate changes happened very slowly so 
that animals and plants had enough time 
to adapt to the new conditions. Today, we 
are facing very rapid warming. The rise in 
temperature between 1880 and 2012 was 
already 0.85 degrees Celsius. Climate 
scientists now estimate that the average 
global temperature could increase by 1.5 
to 5 degrees Celsius by 2100. 

The reason for this is the modern lifestyle in 
industrialized countries. The burning of 
coal, gas and oil as well as deforestation 
and intensive animal farming release huge 
amounts of greenhouse gases. We exploit 
natural resources that took hundreds of 
millions of years to form for our machines, 
factories, cars, airplanes, computers and 
mobile phones. We burn large amounts of 
coal, oil and natural gas, producing carbon 
dioxide (CO2), a greenhouse gas. It is 
released into the atmosphere, intensifying 
the natural greenhouse effect. Just a few 
countries, China, the USA, the countries of 
the European Union and Russia, are 
responsible for more than half of the 
emissions released.

However, our high-energy consumption is 
not the only problem. Modern industrial 
agriculture with intensive animal farming 
and the extensive use of chemical fertilizers 
also impact our climate. The clearing of 
old-growth forests is destroying our natural 
CO2 sinks. Moreover, our so highly prized 
mobility is another contributing factor. In 
Europe 20 percent of CO2 emissions are 
caused by transport.
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The Causes   
Of Climate Change 

Tasks: 
1.	� Describe since when and why the 

concentration of greenhouse gases in 
the atmosphere has increased. 

2.	 Explain why climate change is anthro-	
	 pogenic rather than natural. Provide 	
	 figures to back up your explanation.

3.	� Explain the concept of the carbon 
footprint using the chart above. Which 
areas do you think offer the most 
potential for cutting back on CO2 
emissions? 

4.	 Class discussion moderated by a 	
	 teacher. If you think of what you’ve 	
	 done today: how have you already 	
	 released CO2? (at home, eating, on 	
	 your way to school, at school). Can 
	 you think of any climate-friendly 		
	 alternatives? 

Find out more: 
Background information on a person’s 
average carbon footprint in Germany:  

 	�www.greenpeace.de/co2fussabdruck 

Do more:   
Calculate your own CO2 footprint (the 
greenhouse balance of your consumption) 
and find out more about how you can 
shrink your carbon footprint.  

 	�http://uba.klimaktiv-co2-rechner.de/
de_DE/popup/

Dunkeltheater: Find products at super-
markets that have a particularly large 
carbon footprint (long transport routes and 
storage, highly processed and overly 
packaged, meat and dairy products in 
general). Then in the supermarket (in pairs 
with previously assigned roles), start an 
argument with your partner about whether 
or not you should buy a particular product. 
Make yourselves heard and attract 
attention, so that, ideally, other customers 
join in the discussion. The goal is to inform 
as many people as possible about 
climate-damaging consumption habits 
and, as a first step, to encourage them to 
give the issue some thought.
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Introducing the topic

Climate Witnesses 
(Lesson 1)  

Learning goal: Students will understand 
and feel that climate change is already the 
cause of major problems in many places 
today. 

There are eight sets of cards and each 
set consists of three cards: a portrait of 
a climate witness, a description of the 
climate event and a photo of the event; the 
sets tell the personal story of eight persons 
from various parts of the world. There are 
two cards for each type of weather event 
(cyclone, drought, rise in sea level and 
floods). The students will reproduce these 
events. 

The cards are mixed and laid out on a 
table that can be accessed from all sides. 

Task: “Take your time and look at the 
cards, read them all. Then, in groups 
of two or three, find three cards that 
belong together.”  

While the students are busy with the cards, 
the teacher has time to draw the basic 
mind map (Figure 1, Mind Map, red areas) 
on the board leaving the bubbles blank. 
The map will then be ready for use with the 
short follow-up presentations.

Task: “Now report to the class on the 
climate event described in your cards. 
What happened to whom, and where? 
What did this event mean for the 
person concerned?” 

Once all sets have been found, the 
students summarize each set and give a 
brief presentation to the class. If there is 
not enough time to talk about all the 
climate witnesses, only one should be 
chosen for each type of weather event. 
Good choices would be, for example, 
Greenland, India, Hallig Langeneß, the 
Amazon, and the American Gulf Coast/
New Orleans. 

The most important information is 
entered into the mind map on the board 
(Figure 1, Mind Map, black areas). 
The students copy the mind map on the 
board in their notebooks. 

Important: As the class will continue 
working on the mind map during the entire 
process, please note that a double page 
will be needed.  

At this stage it is important that the 
students become aware of and feel how 
existentially important the issue of climate 
change has already become in many parts 
of the world.  

The exact contexts are not yet important. 
At this point the following question can be 
brought up: To what extent does prosperi-
ty protect against the consequences of 
climate change? The cards include climate 
witnesses from both poor and richer 
countries.  
 
Laying the Groundwork:  
Climate change – Causes 
and Consequences 
(Lesson 2) 

Learning goal:    
Work sheet 1 – Causes: 
Students understand how industry, 
combustion engines and meat consump-
tion are related to CO2 emissions and 
global warming. 

Work sheet 2 – Glacier melt and rising 
sea level:  
To help students understand the connec-
tion between green house effect, global 
warming, glacier melt, rising sea level, 
flooding of coastal regions and destruction 
of habitable land.

Worksheet 2 is now handed out to the 
class and the students work on it (silent 
work). Task: Which word belongs at the 
centre of the mind map? Tasks 1 and 2 on 
the back of the worksheet lend themselves 
to the follow-up class discussion.  

Worksheet 1 is handed out as homework. 
Task: “Fill in the causes of climate change 
on the mind map.” (Figure 1, Mind Map, 
green areas). Students are asked to 
provide written answers for questions 1 
and 2. 
 
Consolidation:  
Extreme weather and
climate change 
(Lessons 3 and 4) 

Learning goals  
Work sheet 3 –The impact of human 
activity on our climate: The students 
understand that climate scientists study 
climate and not weather. They are familiar 
with the most important conclusions of the 
IPCC report of 2013 (IPCC = Intergovern-
mental Panel on Climate Change).

Work sheet 4 – Floods: 
The students know the causes and extent 
of European river flooding and the various 
precautionary measures. 

Work sheet 5 – Heat waves: 
The students understand that hot weather 
and drought adversely affect crop yields, 
leading to an increase in the food prices. 
Sub-Saharan regions are particularly 
affected by this development, resulting in 
dramatic famines. 

Work sheet 6 – Severe storms:  
The students understand how cyclones 
form. They get an idea of how strong and 
destructive cyclones are. They gain insight 
into the controversial connection between 
severe storms  and climate change. 

Information on the Process 
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“We are the last generation 
that can solve the climate 
crisis; not only for our own 
sake, but for the sake of 
our children and grand-
children. They should be 
able to enjoy Australia 
as we know it today, and 
the beautiful city of 
Sydney too.”

“This is the lowest 
water level I have 
ever seen. 
It scares me; 
it scares everybody. 
We can’t take our 
canoes out on the river 
any more.”

Amanda McKenzie

Raimundo Nonato
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“Can you imagine? 
You go back to a place you 
used to really know well 
and everything’s gone? 
All the plants... 
the landscape, 
all gone, the houses 
all blown away!” 

“We don’t want to put up 
with this weather for a 
moment longer. I don’t 
want my children to have 
to move away from this 
island. I love this island.
I live here. I like it here 
because of the 
community; we pray 
and eat together 
like a family.” 

Tuakan Neiao

Sharon Hanshaw
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