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 Germany in the midst of climate change

Adaptation is necessary
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Based on the 4th Assessment Report of the Intergovern-
mental Panel on Climate Change (IPCC) submitted  
in 2007 concerning the causes and impacts of global 
warming as well as options for mitigation, the scientific 
findings are unambiguous. In all likelihood, i.e. with a 
probability of over 90 percent, the rise in the mean global 
temperature since the mid-20th century is attributable  
for the most part to the anthropogenic increase in the 
concentration of greenhouse gases. 1

The currently observed impacts of climate change  
represent the reaction of the climate system to the green-
house gas emissions of the past two centuries. Because  
of the inertia of the climate system, the impacts of the 
now significantly higher greenhouse gas emissions will 
not become noticeable until the coming decades and  
consequently the climate of the Earth will presumably 
continue to heat up for many centuries to come.  
Therefore, in addition to reducing emissions, which  
will continue to be essential, it will also be increasingly 
important to develop and implement strategies for 
adapting to this inevitable climate change. The Com­
petence Centre on Climate Impacts and Adaptation 
(KomPass) at the Federal Environment Agency (UBA) 
makes a contribution to this.

Global climate change

Since the advent  of industrialization in the 18th century 
humankind has influenced the composition of the 
atmosphere. The global atmospheric concentrations of 
the gases causing the greenhouse effect have increased 
considerably as a result of human activities (consump-
tion of fossil fuels, changes in land use, clearing of many 
forests) since the 18th century.

Changes in the atmospheric concentrations of green-
house gases and aerosols (small, airborne solid and  
liquid particles in the atmosphere), insolation and the 
characteristics of the land surface change the energy 
balance of the climate system. The observation data 
of the past 100 years clearly show that the climate  
is heating up. Between 1906 and 2005 the global mean 
near-ground temperature rose by 0.74 degrees Celsius 
(°C). Mountain glaciers and snow cover declined  
on average in the northern and southern hemisphere.  
In the 20th century the sea level rose by around  
17 centimetres (0.12 to 0.22 metres) on a global average.  
The reason for this is thermal expansion of seawater  
as well as melting glaciers, ice caps and ice sheets. 2 
 

Climate change and climate impacts

TABLE 1 
Projected mean global warming on the Earth’s surface  
for the period from 2090–2099 as compared to  
1980–1999 

Emissions  
scenario

Best estimate Probable range

B1 1,8°C 1,1 – 2,9°C

A1B 2,8°C 1,7 – 4,4°C

A1FI 4,0°C 2,4 – 6,4°C
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 Scientists make forecasts of future climate change  
by means of climate models. The results are based on  
a large number of model simulations and a broad  
selection of climate models. Thus, it is possible to  
indicate best estimates and probable ranges of uncer-
tainty for the forecast changes. The IPCC conducted  
climate model simulations for various so-called emission 
scenarios. This means the researchers use alternative 
scenarios for greenhouse gas emissions as the basis  
for their climate models. The projected mean global  
warming on the Earth’s surface for the period 2090–2099 
as compared to 1980–1999  is shown in Table 1.

The warming of approx. 0.5°C that occurred between  
the preindustrial age and the period from 1980 to 1999  
is not included in these figures. If one adds this tempe­
rature increase, a warming of 2.3°C results for the  
low emission scenario, 3.3°C for the medium scenario 
and 4.5°C for the high emission scenario. These figures 
exceed a maximum temperature rise of 2°C compared  
to the preindustrial level. Many experts view this as  
a threshold above which dramatic damage may result  
as a consequence of climate change. 2

Climate change and climate impacts for Germany

Global climate change is also becoming noticeable in 
Germany. The annual mean temperature in Germany 
over the past 100 years rose by about 0.8°C. This warming 
trend accelerated substantially in the course of the past 
decades and has now increased to nearly double that  
rate at a pace of 0.15°C per decade. Especially the winter 
months became warmer. The last ten years of the 20th 
century were the warmest decade of that century.  
Nine of the years between 1990 and 2000 and also the 
majority of the years in the 21st century to date were 
warmer than the long-term average temperature of 
8.3°C. In the past 100 years precipitation has increased 
significantly, primarily in western Germany, the greatest 
increase taking place in winter. In eastern Germany,  
by contrast, particularly the summer precipitation 
declined. Climate changes are also manifesting  
themselves in the unusual intensity of extreme weather 
events, such as heat periods and heavy precipitation. 
They are longer in duration, more frequent or more 
intense. Because of the great damage potential of such 
extreme events, they are also exceptionally important 
from an economic point of view. Various model  
calculations carried out in climate research come to  
the conclusion that extreme events will occur more  
frequently and intensely in future than to date. 3

The Federal Environment Agency (UBA) has published  
the results of regional climate models that calculate  
possible climate changes in Germany up to 2100.  
The regional climate models are based on global climate 
models and enable a more extensive forecast of the  
possible development of the climate in Germany up  
to the year 2100. In a comparison of the possible climate 
in the years 2071 to 2100 with the period from 1961 to 
1990 the climate models show that 4

•	 temperatures in Germany will presumably increase 
with regional and seasonal differences by 1.5° to 3.7°C,

•	 there will be fewer frost days, more hot days and more 
tropical nights, and the number and duration of heat 
waves will increase,

•	 summer precipitation will decline by 30 percent on 
average and at the same time the frequency of heavy 
precipitation will increase,

•	 we must expect a shrinkage in glaciers and snow cover 
in the Alps and

•	 the sea level could rise significantly by 30 centimetres 
on average. It has to be kept in mind here that a  
considerably higher rise in sea level must be expected 
for part of the coasts in Germany due to land subsi-
dence and enlargement of the tidal range. 5

TABLE 1 
Projected mean global warming on the Earth’s surface  
for the period from 2090–2099 as compared to  
1980–1999 

Emissions  
scenario

Best estimate Probable range

B1 1,8°C 1,1 – 2,9°C

A1B 2,8°C 1,7 – 4,4°C

A1FI 4,0°C 2,4 – 6,4°C

»		It is high time that we take a closer  
look at the impact of global warming  
in Germany. We must adapt today  
so as not to be overwhelmed by  
its economic and social consequences  
tomorrow. To this end we need a joint  
national strategy, and all the important  
stakeholders must be on board«

	
	 Sigmar Gabriel
	 (Federal Minister of the Environment)
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The Federal Ministry for the Environment, Nature  
Conservation and Nuclear Safety (BMU) and UBA  
organize specialized conferences as well as workshops  
on climate impact and adaptation and promote  
networking of relevant actors through special dialogue 
events. These activities will be complemented by  
electronic discussion forums and installation of an  
interdisciplinary body of experts. Furthermore,  
the responsible federal departments conduct technical  
meetings on specific topics. All these activities aim  
to fully integrate the actors and parties concerned  
into the adaptation strategy at an early stage. To support 
these and other tasks, the BMU set up the Competence 
Centre on Climate Impacts and Adaptation (KomPass)  
at UBA.

The Competence Centre on Climate Impacts and  
Adaptation (KomPass)

The Competence Centre on Climate Impacts and  
Adaptation summarizes the results of climate impact 
research and makes them readily accessible to public. 
Furthermore, KomPass collects information on possible 
adaptation options, evaluates them with respect  
to their risks and opportunities and makes the results 
available to relevant actors. Key questions in this context 
are how vulnerable sections of society and possible  
adaptation action can be identified, what adaptation 
costs, what its limits are and what political framework 
must be in place to implement adaptation strategies. 
UBA wants to simplify the work of all those involved in 
adaptation to climate change, whether as companies, 
administration, trade associations or environmental 
organizations. In particular KomPass gives technical  
and conceptual advice to the Federal Environment  
Ministry in the work on the German adaptation strategy 
and acts as a central office for coordination and  
implementation of the strategy.
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The Competence Centre on Climate Impacts and  
Adaptation at UBA will offer the following services,  
staggered over time:

•	 By providing climate scenario data and scientific  
information KomPass intensifies regional climate 
impact research for Germany.

•	 KomPass helps to evaluate information on regional 
climate change and climate impacts at the national 
level. It publishes this evaluation by means of a  
specialized information system, maps and graphs, 
brochures, information folders and background 
papers.

•	 Publication is carried out via the website  
www.anpassung.net. There users will also find a searchable 
catalogue on projects and activities as well as a news­
letter that regularly reports on the status of discussions 
in this field and highlights relevant activities perfor-
med by KomPass and cooperating institutions.

•	 An Internet-based map service will support the  
evaluation of climate change and climate impacts.  
The service will be integrated into the Geographical 
Information System Environment (GISU) at UBA.

•	 KomPass operates a network with actors from business 
and administration for the purpose of, firstly, join 
together sectoral and regional results and, secondly, 
learning about requirements and concerns of its  
partners and taking them into account in the centre’s 
work. To this end, KomPass conducts workshops  
and seminars for participants from business and  
administration.

•	 KomPass develops easy-to-use tools that point out  
to users regionally differentiated climate changes and 
impacts as well as possible options for action.

•	 Furthermore, KomPass designs an indicator system  
to review the effectiveness and success of adaptation 
action.

KomPass performs its tasks in close cooperation with 
institutes, universities, federal institutions (such as the 
Federal Office for Civil Protection and Disaster Assis-
tance, the German Meteorological Service and the  
Federal Agency for Technical Relief), institutions of the 
federal states (such as environment offices and agencies 
of the federal states), European institutions (such as the 
network of European environment agencies, the Euro-
pean Environment Agency and the European Commis-
sion) as well as in cooperation with international bodies 
(such as the groups of experts of the EU Council Working 
Group on Climate Change and the Intergovernmental 
Panel on Climate Change IPCC).

»It is important to avoid  
the uncontrollable and  
control the unavoidable «
Professor Hans Joachim Schellnhuber  
(Director of Potsdam Institute  
for Climate Impact Research and  
Climate Protection Commissioner of the  
German Federal Government)
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Further Information

You can obtain further information at the following  
websites:

	 United Nations Framework Convention on Climate 
	 Change: http://unfccc.int/

	 Intergovernmental Panel on Climate Change – IPCC:   
	 http://www.ipcc.ch

	 German IPCC Coordination Office:  http://www.de-ipcc.de/

	 Competence Centre on Climate Impacts and Adaptation ..
	 (KomPass): http://www.anpassung.net/

	 Umweltbundesamt (UBA) [Federal Environment Agency],  
	 webpage on Climate Protection:  
	 http://www.umweltbundesamt.de/klimaschutz/index.htm

	 Bundesministerium für Umwelt, Naturschutz und  
	 Reaktorsicherheit (BMU) [Federal Ministry for the  
	 Environment, Nature Conservation and Nuclear Safety],  
	 webpage on Climate and Energy:
	 http://www.bmu.de/ueberblick/klima_und_energie/aktuell/4039.php

	 Bundesministerium für Bildung und Forschung (BMBF)  
	 [Federal Ministry of Education and Research], webpage on  
	 Climate Research: http://www.bmbf.de/de/8493.php

	 Green Paper of the European Commission on adaptation  
	 to climate change: 
	 http://ec.europa.eu/environment/climat/adaptation/index_en.htm
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