
1. You may choose the language(s) for both 
tasks. Describe how the climate in Germany 
and worldwide has changed since 1880 (M 1 
and Fig. 1 - 5.) and name the consequences 
that are already visible. You can also use the 
interactive climate map (M 2) as well as the 
interview with Antje Boetius and the video by 
Stefan Rahmstorf. 

2. Describe which areas are particularly affected 
by the warming. (Fig. 6 and 7)

Subject area III 
Threat constellations and solutions  

Climate change 1 

"Climate Emergency" - Thousands of  Scientists 
raise the alarm again      
                

More than 13,500 scientists from 150 countries warn: 
The earth is approaching dramatic turning points in 
climate. Politicians and industry must react quickly, they 
say in an appeal published in the scientific journal 
"BioScience". 

Around two years after more than ten thousand 
scientists from some 150 countries jointly declared a 
global "climate emergency," they have now 
reemphasized it and called for immediate changes.                                                                                                                                                                                      
Those changes are more urgent than ever to protect life 
on earth, according to an article published on tuesday in 
the journal BioScience. The original 11,000 scientists, 
including 871 researchers from German universities and 
institutes, have been joined by more than 2,800 
additional signatories.  
 
Since the original declaration of "climate emergency" in 
2019, numerous events such as flood disasters, forest 
fires and heat waves have made clear which 
consequences will follow if we simply continue living like 
before. 2020, for example, was the second hottest year 
on record, it said. 

Source: (Welt 2021)Fig.1: Deutsches Klima-Konsortium et al 2021: 14

M 1

Fig.2: Deutsches Klima-Konsortium et al 2021: 9

(Haug 2019)

Author: Brigitte Suchaneck, 2021 

https://www.youtube.com/watch?v=fKsC_RCvyHk
https://www.zeit.de/wissen/umwelt/2021-04/artensterben-klimawandel-erderwaermung-endemische-arten
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biab079
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biab079
https://www.welt.de/wissenschaft/article232758509/Klima-Notfall-Tausende-Wissenschaftler-schlagen-erneut-Alarm.html
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.mdr.de/wissen/klimanotfall-staaten-tun-zu-wenig-gegen-erdueberhitzung-100.html
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Climate change 2 

Fig.3: (German Climate 
Consortium et al 2021: 10)  

Fig.4: (German Climate 
Consortium et al 2021: 15)  

Fig.5: (German Climate Consortium et al 2021: 16)  

Fig.6: (German Climate Consortium et al 2021: 5)  

Fig.7: (von Schuckmann et al. 2016: 239)  

Interactive climate 
map for Germany   

Task 1 
Climate change  

Task 2 
Regions particularly affected  

  

Author: Brigitte Suchaneck, 2021 

https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://wiki.bildungsserver.de/klimawandel/index.php/Datei:SST_global_1993-2015.jpg
https://ard-klimakarte.de/#p=12.320000:51.020000:5.60&o=temperature:2019:rcp8&d=0
https://ard-klimakarte.de/#p=12.320000:51.020000:5.60&o=temperature:2019:rcp8&d=0
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Germany: Compared to the period between 1881-1890, initially 
there was even less warming, which then increased steeply from 
1990 onwards (Fig. 2). The warmest years since records were in the 
period from 2011 – 2018 with deviations of more than 2°C (Fig. 4). 
This corresponds with the strong increase in hot days during this 
period (Fig. 5). 
 World: The global average temperature has only risen moderately 
since around 1940. Since 1980 it has risen steeply and increased by 
around 1.3°C. As a result, flood disasters, forest fires and heat waves 
are already occurring much more frequently. 
Additional info: Attribution research can clearly demonstrate the 
increase in probabilities for such events.

Task 2 
Regions particularly affected 
 

Most of the additional energy flows into the 
oceans, which has led to a large increase in 
energy content (and thus warming) there.

Task 1 
Climate change   

Climate change 2 

Fig.3: (German Climate 
Consortium et al 2021: 10)  

Fig.4: (German Climate 
Consortium et al 2021: 15)  

Fig.5: (German Climate Consortium et al 2021: 16)  

Fig.6: (German Climate Consortium et al 2021: 5)  

Fig.7: (von Schuckmann et al. 2016: 239)  

Interactive climate 
map for Germany   

Author: Brigitte Suchaneck, 2021 

https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://wiki.bildungsserver.de/klimawandel/index.php/Datei:SST_global_1993-2015.jpg
https://ard-klimakarte.de/#p=12.320000:51.020000:5.60&o=temperature:2019:rcp8&d=0
https://ard-klimakarte.de/#p=12.320000:51.020000:5.60&o=temperature:2019:rcp8&d=0


Task 1 

Fig. 9: Heinrich-Böll-Stiftung 2017: 23

Fig. 8: Deutsches Klima-Konsortium et al 2021: 4 
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Climate change 3 

Info: Nitrous oxide - Nitrogen 
monoxide is released during 
industrial processes, but mainly, 

like methane, in agriculture. 

1. Evaluate Fig. 8 and describe the 
disposition of the emitted CO2.  

2. Using Fig. 10 and M 2, indicate other 
consequences of CO2 enrichment. 
 
You may choose your own language(s) for 
both tasks, but use two different 
languages.

Author: Brigitte Suchaneck, 2021 

https://www.boell.de/sites/default/files/web_170607_meeresatlas_vektor_v102_1.pdf?dimension1=ds_meeresatlas
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
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The acidity of liquids is indicated by the pH value - the 
lower the pH value, the more acidic the liquid. The pH 
of near-surface seawater currently averages about 8.1 
worldwide and has already decreased by about 0.1 
compared to pre-industrial times. This change may 
sound small, but (because the pH scale is logarithmic) it 
represents a 26 percent increase in acidity. Among 
other things, the development threatens numerous 
calcifying marine organisms such as corals, mussels and 
crabs. The reason for this so-called "acidification" of the 
oceans are man-made emissions of carbon dioxide; 
since the 1980s, the oceans have absorbed about 20 to 
30 percent of it. When CO2 dissolves in seawater, it 
reacts with water to form carbonic acid. If man-made 
emissions of carbon dioxide do not decrease, pH could 
fall to levels not seen in the oceans for more than 50 
million years by the end of the century. Corals also 
suffer greatly from rising seawater temperatures.          
                    

Fig. 10: Reef Resilience Network o.J. 

Task 2 
Consequences of the CO2 increase  
in the oceans 
  

M 2 - German Climate Consortium et al 2021: 13  

Info: Nitrous oxide - Nitrogen 
monoxide is released during 
industrial processes, but mainly, 

like methane, in agriculture. 

1. Evaluate Fig. 8 and describe the 
disposition of the emitted CO2.  

2. Using Fig. 10 and M 2, indicate other 
consequences of CO2 enrichment. 
 
You may choose your own language(s) for 
both tasks, but use two different 
languages.

Author: Brigitte Suchaneck, 2021 

https://reefresilience.org/de/stressors/reefs-are-at-risk/
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
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Subject area III 
Threat constellations and solutions   

Climate change 3 

Carbon dioxide concentrations 
were very low 20,000 years ago, 
then gradually increased to a level 
of about 250 ppm and remained 
largely constant until modern 
times, when they rose steeply to 
over 400 ppm.

The amount of methane gradually 
increased slightly with fluctua[ons 
and increased steeply in parallel 
with the carbon dioxide 
concentra[on. 

Nitrous oxide concentra[ons have 
remained largely constant over the 
en[re period and are currently 
increasing as well. 

Most of the CO2 remains in the 
atmosphere (45%), with the 
remainder distributed evenly 
between the biosphere and the 
oceans.

Fig. 9: Heinrich-Böll-Stiftung 2017: 23

Fig. 8: Deutsches Klima-Konsortium et al 2021: 4 

1. Evaluate Fig. 8 and describe the 
disposition of the emitted CO2.  

2. Using Fig. 10 and M 2, indicate other 
consequences of CO2 enrichment. 
 
You may choose your own language(s) for 
both tasks, but use two different 
languages.

Info: Nitrous oxide - Nitrogen 
monoxide is released during 
industrial processes, but mainly, 

like methane, in agriculture. 

Author: Brigitte Suchaneck, 2021 

https://www.boell.de/sites/default/files/web_170607_meeresatlas_vektor_v102_1.pdf?dimension1=ds_meeresatlas
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
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Task 2 
Consequences of the increase of CO2 
 in the oceans 

The reduction in pH 
(acidification) primarily 
affects calcifying marine 
animals such as mussels and 
crabs, but also corals in 
particular.
Fig. 10 shows that corals are 
acutely threatened in almost 
all oceans.

Fig. 10: Reef Resilience Network o.J. 

The acidity of liquids is indicated by the pH value - the 
lower the pH value, the more acidic the liquid. The pH 
of near-surface seawater currently averages about 8.1 
worldwide and has already decreased by about 0.1 
compared to pre-industrial times. This change may 
sound small, but (because the pH scale is logarithmic) it 
represents a 26 percent increase in acidity. Among 
other things, the development threatens numerous 
calcifying marine organisms such as corals, mussels and 
crabs. The reason for this so-called "acidification" of the 
oceans are man-made emissions of carbon dioxide; 
since the 1980s, the oceans have absorbed about 20 to 
30 percent of it. When CO2 dissolves in seawater, it 
reacts with water to form carbonic acid. If man-made 
emissions of carbon dioxide do not decrease, pH could 
fall to levels not seen in the oceans for more than 50 
million years by the end of the century. Corals also 
suffer greatly from rising seawater temperatures.          
                    

M 2 - German Climate Consortium et al 2021: 13  

Info: Nitrous oxide - Nitrogen 
monoxide is released during 
industrial processes, but mainly, 

like methane, in agriculture. 

1. Evaluate Fig. 8 and describe the 
disposition of the emitted CO2.  

2. Using Fig. 10 and M 2, indicate other 
consequences of CO2 enrichment. 
 
You may choose your own language(s) for 
both tasks, but use two different 
languages.

Author: Brigitte Suchaneck, 2021 

https://reefresilience.org/de/stressors/reefs-are-at-risk/
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2


1. Use Fig.11 to illustrate which  
impacts of climate change on 
organisms and ecosystems are 
already evident.  

2. Summarize the research findings 
presented in M 3.

Fig. 11: Deutsches Klima-Konsortium et al 2021: 18 
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Climate change 4

Task 1 

You may choose 
your own 
language(s) for 
both tasks, but use 
two different 
languages.

Author: Brigitte Suchaneck, 2021 

https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2


Subject area III 
Threat constellations and solutions  
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M 3

You may choose 
your own 
language(s) for 
both tasks, but use 
two different 
languages.

Source: (iDiv Halle-Jena-Leipzig 2020) 

1. Use Fig.11 to illustrate which  
impacts of climate change on 
organisms and ecosystems are 
already evident.  

2. Summarize the research findings 
presented in M 3.

Author: Brigitte Suchaneck, 2021 

https://www.idiv.de/de/news/news_single_view/2100.html
https://web.archive.org/web/20211021124646/https://www.idiv.de/de/news/news_single_view/2100.html


Even seemingly small amounts of global warming can 
have serious consequences. For example, if the earth 
warms up by 1.5 degrees compared to pre-industrial 
levels, 70 to 90 percent of the world's coral reefs are 
expected to die — at 2 degrees celsius, virtually all (98 
to 99 percent). A temporarily ice-free North Pole is to 
be expected at 1.5 degrees celsius warming around 
every 40 years – but at 2 °C every three to five years. A 
storm surge, which has hitherto statistically occurred 
every 500 years on the North Sea coast near 
Cuxhaven, will occur once in a hundred years at 1.5 
degrees celsius warming  — but every 33 years at 2 °C.  

The goal of limiting global warming to a maximum of 
1.5 degrees celsius is achievable. According to the 
IPCC, we can emit a maximum of around 420 
gigatonns of carbon dioxide from January 1, 2018 (67 
percent probability) on. In 2020 alone, anthropogenic 
CO2 emissions were around 40 gigatonns worldwide. If 
this level of emissions were to be maintained, the 
remaining budget would be "used up" in around ten 
years. If, despite emission reductions, humanity emits 
more than this residual budget, we must also remove 
greenhouse gases that have already been emitted 
from the atmosphere. Experts speak of “negative 
emissions” here. This would be possible, for example, 
through large-scale afforestation or new technologies. 
The feasibility and possible negative side effects are 
currently being intensively researched. The IPCC 
therefore wrote in the foreword to its special report 
on 1.5 degrees of global warming in 2018: “Every bit of 
warming counts.“

Fig. 12: German Climate Consortium et al 2021: 23   

Excursus: The video of 
Stefan Rahmstorf shows 
the probable 
consequences of an even 
stronger global warming 
(see also Climate Change 
1).
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Climate change 5

1. Show what changes can be expected if the 
temperature would (will) increase from 
1.5°C to 2°C (Fig. 12 and M5).  

2. Discuss how realistic it is to comply with 
the 1.5° limit with the current political 
measures (Fig. 13 and M 5). 
 
You may choose your own language(s) for 
both tasks, but use two different 
languages. 

M 5 - German Climate Consortium et al 2021: 23   

Author: Brigitte Suchaneck, 2021 

https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2
https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2


1. Show what changes can be expected if the 
temperature would (will) increase from 
1.5°C to 2°C (Fig. 12 and M5).  

2. Discuss how realistic it is to comply with 
the 1.5° limit with the current political 
measures (Fig. 13 and M 5).

Fig. 13: German Climate Consortium et al 2021: 21   
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Climate change 5

You may choose 
your own 
language(s) for 
both tasks, but use 
two different 
languages.

Author: Brigitte Suchaneck, 2021 

https://www.dwd.de/DE/klimaumwelt/aktuelle_meldungen/210609/basisfakten-zum-klimawandel_dkk.pdf;jsessionid=E2F55A5DE1E7B7AC8CC5A08A247FC751.live21074?__blob=publicationFile&v=2


Summarize what impact increasing drought 
due to climate change will have on 
vegetation‘s biodiversity. (M 6)

Source: UfZ

Subject area III 
Threat constellations and solutions  

Climate change 6
You may choose 
your own 
language(s) for 
both tasks, but use 
two different 
languages.

Author: Brigitte Suchaneck, 2021 

https://www.ufz.de/index.php?de=36336&webc_pm=20/2021
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Tasks for sheets Climate change 4 - 6 Solution 
hints

Climate change 4 

Task 1 
As the seasons in Germany have shifted in recent 
decades (shorter winter, longer spring and fall), 
the migratory and reproductive behavior of birds 
has changed (see TU Birds in T 2). For plants, this 
lengthens the growing season, they flower earlier 
and longer which causes problem for allergy 
sufferers. Mismatch of plants and pollinators may 
occur.

Task 2 
The biodiversity of plants is also modified by their 
pollinators. 

If the insect population is low, the abundance of 
plant species that are already abundant increases 
and flowers develop at a different time than 
before. This can lead to a lack of food for insects, 
lower pollination success for plants, and a loss of 
species for both plants and insects. In addition, 
pests could spread more easily. 

Climate change 5 

Task 1 
Ice-free Arctic Ocean in 10 years 

Sharp increase in flooding, storm surges, and 
drought months 

Accelerated decline in biodiversity, especially of 
plants and insects  

Task 2  

For this, only 420 gigatonns of CO2 (as of 2018) 
would be allowed to be emitted. According to the 
current status, the budget would be exhausted in 
10 years and negative emissions would have to be 
generated through reforestation and technological 
CO2 removal. 

Continuing current policies would result in a 
temperature increase of 3°C by the end of the 
century. In addition, carbon dioxide remains in the 
atmosphere for a very long time. 

So, the achievement of the goal is unlikely.

Climate change 6 
The reduction in rainfall has a greater effect 
in already dry areas than in humid ones.

Author: Brigitte Suchaneck, 2021 


