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Climate change impacts on water systems 
 

Observed changes 
and trends 

• Increase in the regional average for mean annual precipitation by about 9%, compared with the beginning of the 20th century. 
• Change in the distribution of rainfall over the summer months; reduced rainfall in July and August is largely offset by heavier rainfall in June. 
• Winter rainfall shows a general increase of around 20%, but the increase of winter rainfall in eastern parts of Germany is compensated 

by the decreased rainfall in summer. 
 

Projected impacts • Increase in the probability of flooding as a result of heavier and more frequent intense rainfall. 
• Milder winters will reduce the proportion of total precipitation accounted for by snow. This will reduce temporary storage of water in the form 

of snow, which means that precipitation will result in immediate runoff. The danger of winter flooding will increase. 
• More frequent occurrence of low-water periods, usually as result of prolonged dry periods in summer, with effects on water abstraction 

for cooling and aquatic ecosystems. In addition, earlier melting of snow will mean reduced compensation of low water in the Rhine and Danube 
during the summer months. 

• Possible increase in extreme wind and rainfall events increases the danger of erosion, and this may result in pollutants, fertilisers 
and pesticides from a variety of areas entering the groundwater and surface waters. 

• During intense rainfall events the capacity of combined sewage systems in settlement areas may be exceeded, thereby resulting  in increased 
nutrient inputs into rivers and lakes. As a result, there may be extremely frequent but localised appearances of pathogens. 

• Increased flood events and low summer water levels in surface waters increase the concentration of undesirable substances in the water. 
Although the input of hazardous substances caused by floods is completely different from the rising concentrations during low water 
situations, in general, both climatic phenomena may place a strain on ecosystems with regard to substances. In cases of drinking water 
abstraction from bank-filtered water, the complexity and cost of drinking water purification may increase. 

• A progressive rise in water and soil temperatures of aquatic systems in the summer can lead, for example, to a reduction  in the oxygen 
concentration of lakes and rivers. For aquatic fauna and flora, this means additional stress, since they are already suffering from high water 
temperature and limited water volume. Low oxygen concentrations and high water temperatures favour re-dissolution from sediments during 
low-water periods, and may therefore result in entrainments of nutrients into the water. In addition, the worsening of the dilution ratio leads 
to increasing pollution of waters by discharges. 

• Since drinking water supplies in Germany mostly make use of local groundwater resources and are only drawn to a limited extent from bank- 
filtered water or surface water (e.g. reservoirs), no fundamental drinking water supply problems are expected even under changed climatic 
conditions. Nevertheless, regional exceptions cannot be ruled out in areas suffering from prolonged droughts. 

 

Primary concerns Water Water Water supply Extreme Ecosystems 

 quantity quality and sanitation weather events  
 ✓ 

(with regionally variation) 
  ✓  

Key vulnerabilities • Seasonal drought risks in eastern Germany with potential impacts on agriculture and forestry. 
• Flooding risks in some river catchments (Rhine, Danube, Elbe, Oder). 

 
Sources:  Federal Republic of Germany (2010), Fifth National Report of the Government of the Federal Republic of Germany under the UNFCCC, http:/ 
/unfccc.int/national_reports/annex_i_natcom/submitted_natcom/items/4903.php (accessed 20 June 2012); Federal Republic of Germany (2008), 
German  Strategy for Adaptation to Climate  Change, Strategy adopted by the German Federal Cabinet. 

 
 

Key policy documents 
 

Document 

 
Reference 
to water? 

 
Type  Year Responsible institution 

 
Federal Water Resources Act 

(including flood risk management) 

 
Y Legal act 

Latest amendment 
in 2010 

 
Federal Government 

Federal Regional Planning Act Y Legal act Revised in 2008 Federal Government 
German Strategy for Adaptation 

to Climate Change (DAS) 

 
Y National adaptation strategy 2008 

Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety (BMU) 
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This country profile was compiled by the OECD Secretariat and reflects information available as of June 2013. Further information and analysis 
can be found in the publication: OECD (2013) Water and Climate Change Adaptation: Policies to Navigate Uncharted Waters, OECD Studies on 
W ater, OECD Publishing. http://dx.doi.org/10.1787/9789264200449-en. Country profiles for all OECD member countries are available for 
download at: www.oecd.org/env/resources/waterandclimatechange.htm. These profiles will be regularly updated and it is 
planned to expand coverage over time to include key partner countries. 

 

http://unfccc.int/national_reports/annex_i_natcom/submitted_natcom/items/4903.php
http://unfccc.int/national_reports/annex_i_natcom/submitted_natcom/items/4903.php
http://dx.doi.org/10.1787/9789264200449-en
http://www.oecd.org/env/resources/waterandclimatechange.htm
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Key policy documents (cont.) 
 

Document 

 
Reference 
to water? 

 
Type  Year Responsible institution 

 
Adaptation Action Plan of the German 

Strategy for Adaptation to Climate Change 
(APA) 

Climate Change in Germany – Vulnerability 
and Adaptation of Climate-Sensitive Sectors 

Vulnerability Network 
Länder Adaptation Strategies Individual 

cities and local authorities 

 
 
Y National adaptation plan 2011 BMU 
 
 
Y National risk assessment 2005 Federal Environmental Agency 
 

Individual Länders 
Y Sub-national responses Under development 

Individual cities and local authorities 
 
 

Policy instruments 
 

Policy mix Regulatory Economic 
Areas instruments instruments 

Information 
and other instruments 

 
Water quantity • Review of the Federal Water Resources • In 13 out of 16 Federal States, there are 

Act: The Act (entered into force in 2010), laws on water abstraction fees.1 

was reviewed to implement the EU-Flood 
Risk Management Directive and 
to examine whether it is necessary 
or appropriate to include climate change 
impacts or adaptation requirements 
as a target, principle or trade-off. 

 
• KomPass (Climate Impacts and 

Adaptation in Water Management): 
The national information, communication 
and co-operation platform on adaptation, 
www.anpassung.net/cln_108/nn_700470/ 
DE/Fachinformationen/KlimaFolgen 
Anpassung/Wasserwirtschaft/wasser 
wirtschaft   node.html?  nnn=true 
(in German). 

• The “Deutscher Wetterdienst” presents 
information about current weather 
situation in Germany, official warnings 
for severe weather events and information 
about the current climate and the climate 
in the future www.dwd.de. 

• Climate Service Centre refines the 
knowledge derived from climate research 
in a practice-orientated  way and 
conveying the findings to decision-makers 
in politics, administration, and economy 
and for the broad public, 
www.climate-service-center.de. 

• Platform on Flood Risk Information and 
Warning, www.hochwasserzentralen.de 
(in German). 

• Information about water levels of the 
Federal Water Ways, 
www.pegelonline.wsv.de/gast/start 
(in German). 

Water quality • Ordinance for the Protection of Surface • Waste Water Charges Act (latest 
Waters of 20 July 2011: Implements amendment 2005): Regulates the levying 
the environmental quality standards of charges for the direct discharge 
of the EU Water Framework Directive. of waste water into water bodies. 

• Ordinance for the Protection of 
Groundwater of 9 November 2010: 
implements the environmental quality 
standards of the EU Groundwater  Directive. 

Water supply and sanitation • Drinking Water Ordinance of 2011: • The Acts on municipal charges of the 
Implements the quality standards  Federal States determine that the principle 
for drinking water of the EU Drinking  of full cost recovery is applied for charges 
Water Directive.  paid by the consumers for water supply 

and waste water discharge. 

Extreme weather events • Revision of the Federal Water Resources 
Act in 2010 to implement  the EU Flood 
Risk Management Directive. 

• Revision of the Federal Regional Planning 
Act: In 2008, adaptation to climate change 
was introduced into this legislation as one 
of the principles of spatial planning.2 

• Revision of physical planning law: 
In June 2011, the decision was taken to 
emphasise climate-friendly urban 
development (climate protection and 
adaptation  to climate change) as a guiding 
principle for the planning process. 

Ecosystems 

1.  See pages 107 ff in www.umweltdaten.de/publikationen/fpdf-l/4189.pdf (in German). 

2.  This put in place a framework that will allow the spatial plans of the Länder and regions to be gradually supplemented with the aspect 
of provision for the spatial requirements of climate adaptation during their redrafting process. In every revision of spatial plans, 
sectoral environmental plans will be incorporated. 

 

 
 
 
 
 
156 WATER AND CLIMATE CHANGE ADAPTATION © OECD 2013 

http://www.anpassung.net/cln_108/nn_700470/DE/Fachinformationen/KlimaFolgenAnpassung/Wasserwirtschaft/wasserwirtschaft__node.html?__nnn=true
http://www.anpassung.net/cln_108/nn_700470/DE/Fachinformationen/KlimaFolgenAnpassung/Wasserwirtschaft/wasserwirtschaft__node.html?__nnn=true
http://www.anpassung.net/cln_108/nn_700470/DE/Fachinformationen/KlimaFolgenAnpassung/Wasserwirtschaft/wasserwirtschaft__node.html?__nnn=true
http://www.anpassung.net/cln_108/nn_700470/DE/Fachinformationen/KlimaFolgenAnpassung/Wasserwirtschaft/wasserwirtschaft__node.html?__nnn=true
http://www.anpassung.net/cln_108/nn_700470/DE/Fachinformationen/KlimaFolgenAnpassung/Wasserwirtschaft/wasserwirtschaft__node.html?__nnn=true
http://www.dwd.de/
http://www.climate-service-center.de/
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http://www.hochwasserzentralen.de/
http://www.pegelonline.wsv.de/gast/start
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Main research programmes 
 

• National Meteorological Service: Provides climate monitoring, including the provision of climate projections for the planning and preparation of adaptation measures, 
www.dwd.de/bvbw/appmanager/bvbw/dwdwwwDesktop?_nfpb=true&_windowLabel=dwdwww_main_book&T175 
00013121287044130563gsbDocumentPath=&switchLang=en&_pageLabel=dwdwww_start. 

• Germany’s Federal Institute  of Hydrology  (BfG) and the Federal Maritime  and Hydrographic  Agency (BSH): Collect data and develop climate projections  for inshore 
waters. BfG: www.bafg.de/cln_031/nn_161876/sid_53259BD539D84CE3CD4572BF6310A75E/nsc_true/EN/Home/homepage      en    node.html?  nnn=true; BSH: 
www.bsh.de/en/index.jsp. 

• KLIWAS Impacts of Climate Change on Waterways and Navigation: A consortium  research programme  by the Federal Ministry  of Transport (BMVBS) to survey 
adaptation needs on the basis of the findings and draw up options for the adaptation measures that will be required, www.kliwas.de/cln_033/nn_523302/KLIWAS/EN/ 
Home/homepage node.html?  nnn=true. 

 
 

Principal financing mechanisms  and investment  programmes 
 

• The Adaptation Action Plan will be funded from the budgets of the respective governments’ departments within the current financial planning. 
• The Federal Government will examine the inclusion of aspects of climate adaptation in Federal funding programmes  relevant to adaptation, and will also examine joint 

funding instruments  financed by the Federal Government, the Lander and the EU. The recent incorporation of adaptation into the funding instruments of the National 
Climate Protection Initiative is an example. 

• At the end of 2011, BMU introduced a funding scheme promoting adaption to climate change at the level of individual enterprises and local authorities. This funding 
is expected to cover networking and education projects at the local/regional levels and support for drawing up adaptation concepts. Funding is also available under 
the National Climate Initiative for municipalities for developing climate change adaptation concepts as part of municipal climate strategies. 

• The Federal Government is funding exemplary models and demonstration  schemes at local and regional level, such as “Managing Climate Change in Regions 
for the Future (KLIMZUG)”, “Urban strategies to Combat Climate Change”, etc. This scheme provides financial incentives for frontrunners to foster innovation 
and to spread awareness about the necessity of adaptation. 

 
 

Highlights  and innovative  initiatives 
 

• Because a national insurance duty for natural hazards does not exist in Germany, there are awareness raising campaigns on Länder level with the goal to raise 
the percentage of people and enterprises with voluntary insurances against natural hazards. 
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