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Climate change impacts on water systems 
 

Observed changes 
and trends 

• Since the 19th century, the mean temperature has increased almost 1.5 °C. This increase is more than double the increase in the global mean 
temperature for the same period. 

• Annual precipitation has increased by about 15% (or 100 mm) since records began in 1874. The most significant increase in precipitation 
has occurred in west Jutland, where it has increased by about 20% in the past 85 years. 

• Fewer days with snow cover, decreased need for ice-breaking, shorter sledging season, earlier pollen season, longer growing season 
and longer swimming season, and so on. 

 
Projected impacts • Rise in annual mean temperature of 3 °C to 5 °C, depending on the emissions scenario. Warming leads to fewer days with frost and snow 

and fewer days with snow cover. 
• Increase of 10% to 40% in winter precipitation and a reduction in the order of 10% to 25% in summer precipitation. A clear tendency towards 

more episodes with very heavy precipitation particularly in autumn and lengthy dry periods especially in summer. 
• Overall, a positive effect on the runoff from land areas, with an increase of around 10% in the period December to April. More runoff 

in the Baltic region could make surface layers in the inner Danish waters less saline. 
• Decrease in average snow cover to about 25% of present-day values. 
• Reduced formation of groundwater in summer and an increased formation the rest of the year will affect the use of groundwater for drinking 

water, irrigation, etc. 
• Intrusion of saltwater may affect the quality of groundwater, which is significant because Danish water supply relies almost entirely 

on unpolluted groundwater. Greater risk of salt penetration may lead to limitations on water extraction. 
• Increase in the risk of flooding due to rising sea levels and increasing precipitation. 
• Extreme precipitation  will generally become more extreme. The most extreme rainfall events will increase the most significantly.  An increase in heavy 

downpours can be expected, especially during the summertime. Overall, heavy downpours will yield from 20% to 30% more water than today. 
 

Primary concerns Water Water Water supply Extreme Ecosystems 

 quantity quality and sanitation weather events  
   ✓ ✓  
Key vulnerabilities      • Increased demand for groundwater resources, possibly exacerbating the existing problem of over-use of groundwater resources 

(the main source of water supply) close to urban areas. 
• Significant increase in demand for irrigation, possibly exacerbating existing competition for water resources between agriculture 

and freshwater ecosystems. 
 

Sources:  Danish Meteological Institute (2011), Adaptation to the Future  Climate  Change  in Denmark – About the Information Centre  for Climate 
Change Adaptation, http://en.klimatilpasning.dk (accessed 20 September 2012); Ministry of Climate and Energy (2009), Denmark’s Fifth National 
Communication on Climate Change, http://unfccc.int/national_reports/annex_i_natcom/submitted_natcom/items/4903.php (accessed 15 June 2012). 

 
Key policy documents1 

 
Document 

 
Reference to 

water? 

 
Type  Year 

 
Responsible 
institution 

 
Danish Strategy for Adaptation 

to a Changing Climate 

How to manage cloudburst and rain water 
– Action plan for a climate-proof Denmark 

 
1.  Climate change adaptation will be incorporated in the second planning period of the Water Framework Directive in 2015, based on the 

recommendation of a Danish advisory board on waterway legislation and the guidelines in White Book on Climate Change Adaptation 
by the EU Commission. 
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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://en.klimatilpasning.dk/
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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Policy instruments 
 

Policy mix Regulatory Economic 
Areas instruments instruments 

Information 
and other instruments 

 
Water quantity 

 
• The Information  Centre for Climate 

Change Adaptation: A portal providing 
information on the latest research 
and developments on climate change 
adaptation in Denmark and abroad. 
The information  is targeted at individuals, 
municipalities and businesses, 
www.klimatilpasning.dk/EN-US/WATER/ 
Sider/forside.aspx. 

• Plan 09: Aims to facilitate adaptation 
measures in the municipal planning 
process by providing examples of 
adaptation and demonstrations projects 
from participating municipalities. 

• National Digital Elevation Model: Use to 
identify areas sensitive to future flooding. 

Water quality 

Water supply and sanitation     • Reassessment of permits for water 
extraction: Possibility of relocation 
of water extraction in cases where 
it is not possible to maintain water levels 
in watercourses and wetlands while 
at the same time maintaining water supply 
(planned). 

Extreme weather events • All 98 Danish municipalities are required 
to conduct a climate change adaptation 
plan before the end of 2013. This plan 
contains a risk-mapping  of the entire 
surface area in each municipality  for flood 
events from all water sources.1 

• Proposed legislation by the Environment 
Minister which would oblige all waste- 
water-companies to perform flood risk 
mapping of their sewer systems in relation 
to extreme rain water events (expected to 
take effect on the first of December 2012). 

• Law providing the municipalities with 
a legislative foundation  for local city 
planning directly connected to climate 
change adaptation.2 The new law allows 
municipalities to ban construction in 
certain areas solely due to climate change 
adaptation reasons. 

Ecosystems 

1.  Flood risk mappings from rain events, sewers systems, creeks, sea and groundwater will be merged with a value-distribution- 
mapping to generate the local risk-map. The Danish government released the tools needed to conduct the mapping for the disposal 
of the municipalities in January 2013. 

2.  The law has passed by the Danish parliament on 29 May 2012. 
 
 

Main research programmes 
 

• Co-ordination Unit for Research in Climate Change Adaptation: Established by the Climate Change Adaptation Strategy, the unit will supply validated climate 
and climate-impact data, as well as specific research results of relevance to climate change adaptation, www.klimatilpasning.dk/en-US/Service/Research/ 
CoordinationUnitforResearchinClimateChangeAdaptation/Sider/Forside.aspx. 

• WaterCAP: Undertaken with 13 partners from Denmark, Belgium, The Netherlands, Germany and the UK, the project will provide recommendations for future 
implementation of EU directives  and guidelines  to take into account a change climate. It will generate policy relevant recommendations  on: water quantity and quality issues; 
impact analysis of climate change on different types of water bodies; and adaptation strategy, including cross-sectoral involvement and a participatory approach, 
www.klimatilpasning.dk/en-us/service/research/ongoingresearchprojects/sider/theclusterproject,watercap,willmakerecommendationsforeudirectivesandguidelines.aspx. 

• RiskChange: Statistically evaluating extreme precipitation,  storm surges and extreme wave heights. It forms the basis of a risk assessment that is utilised in the design 
of infrastructure such as drainage systems, dykes and bridges, www.klimatilpasning.dk/en-us/service/research/ongoingresearchprojects/sider/riskchange-risk- 
baseddesigninachangingclimate.aspx. 

• CLIWAT – Climate and Water: A Northern European project focussing on climate change impacts on groundwater. www.klimatilpasning.dk/en-us/service/research/ 
ongoingresearchprojects/sider/cliwat.aspx. 

• SWI: A strategic Danish Research Project about optimising  integrated waste water systems, www.klimatilpasning.dk/en-us/service/research/ongoingresearchprojects/ 
sider/swi.aspx. 

• Water in cities: A new research partnership to help Danish cities adapt to the increased amounts of precipitation expected due to climate change, 
www.klimatilpasning.dk/en-us/service/research/ongoingresearchprojects/sider/newpartnershiptosavecitiesfromflooding.aspx. 
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Principal financing mechanisms  and/ or investment  programmes 
 

• In 2012, the Danish Ministry of the Environment has supported 8 projects which show-case good examples of cross-sector co-operation on climate change adaptation 
with a total of EUR 360 000. Half of these projects relate to extreme rain events and the other half to the securing of coastline. 

• Danish water and sewer companies will invest EUR 333.3 million  (or 2.5 billion Danish kroner) in climate change adaptation in 2013 in the implementation 
of the agreement between the Danish government and the union of Danish municipalities for 2013, which details the budgetary limits of the 98 Danish municipalities. 

• The Danish government is also currently scrutinising the Danish water sector legislation in order to prepare a new law proposal related to the financing of climate change 
adaptation of the water sector. The purpose of this work is to increase the possibilities for Danish water and sewer companies to rate finance more intelligent 
and socio-economically  optimal climate change adaptation measures. For example, the proposal could make it possible for sewer companies to co-finance new measures 
on roads and in waterways, which keeps rainwater out of the sewer systems. 

 
 

Highlights  and innovative  initiatives 
 

• Wetlands to reduce flood risks in Aarhus: Water from heavy rainfall is being channeled to a recently restored wetland, Egå Engsø, provisioning  flood protection 
for the low-lying and densely populated area near Aarhus, Denmark’s second largest city. The wetland also reduces nitrogen leaching from surrounding agriculture. 
In 2007, following months of significant rainfall and a large amount of snowmelt, the limits of the flood protection systems were tested and required an emergency 
response to prevent a flood that could have had major economic consequences. This event highlighted the need for further preventive measures. A new wetland, H 
ede Enge, has been proposed to reduce risk from extreme rainfall events, which are projected to become more frequent and severe with climate change. The cost 
of the proposed project is estimated at approximately DKK 25 million, of which 80 per cent is for compensation for affected landowners for expropriation of land. 
Considered as a unique example of climate change adaptation, this project provides a good illustration of an eco-system based approach to adaptation for water 
systems, http://klimatilpasning.dk/en-us/service/cases/sider/aarhusengelsk.aspx. 
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