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Climate change impacts on water systems 
 

Observed changes 
and trends 

• Average temperature has been rising gradually over the past 90 years. The temperature rise has been the highest in the 1990s. 
• Frequency of extremely high temperatures in the summer has slightly increased. 
• Precipitation shows an increasing trend. The number of rainy days decreases while rainfall intensity tends to increase. Days with heavy rainfall of 

over 50 mm have increased by approximately 22% to 25%. Rainfall intensity has increased by 18% in the southern region over the past 20 years. 
• Precipitation run-off has surged due to increasing impervious areas caused by urbanisation. 
• The amount of evapotranspiration has a decreasing trend across the country, in spite of increasing precipitation and temperature. 
• Extreme climate events such as drought, high temperature and torrential rainfall have become more frequent (e.g. in 2012, monthly rainfall 

from May to June was 30% below normal; there was scorching heat for 17 consecutive days from 24 July to 9 August; and 444 mm 
of torrential rainfall in Gunsan on 13 August). 

• Increase in the magnitude and frequency of floods. In 1996, 1998 and 1999, there were outbreaks of intense and extended rainfall over wide 
areas in the northern region of Gyeonggi province, causing floods. The damage was aggravated due to infrastructure (roads, bridges 
and structures) that were constructed without consideration of drainage to counter flood damage. 

• Emergency water rationing was implemented for 400 000 people for 10 years due to the occurrence of winter drought. 
 

Projected impacts • Increase of annual precipitation in 6 major cities by 19% over the next 100 years. 
• Two-fold increase in rainfall intensity, as compared to the 1970s. 
• Increased likelihood of algae outbreak in public waters due to climate change impacts such as increasing number of scorching hot days 

and changes in rainfall patterns. 
• Increased likelihood of water quality degradation due to non-point source resulting from increasing amounts and severity of precipitation. 
• Increase in the variability of discharge. Drought in Korea is caused by massive seasonal and yearly variations in discharge. Thus, even 

an increase in rainfall may not contribute to the relief of water shortage if the shift in variability in discharge increases. It may, instead, worsen 
the shortage. 

• Increase in the frequency of longer droughts and higher temperatures generate algae blooms in water systems that make it more difficult 
to control the quality of tap water. 

• Increase in risk of flood. As climate change causes an increase in rainfall, the concentration of rainfall in the summertime will increase the 
frequency and severity of floods. Increase in flooding in urban areas, due to infrastructure  lacking adequate drainage to respond to increasing 
severity of intense rainfall. Increase in the frequency of urban flooding also resulted from aggravated water circulation, depletion 
of groundwater and drying-up of rivers. 

• Changes in the distribution of aquatic ecosystems caused by changes in water temperature and volume as a result of climate change. 
 

Primary concerns Water 
quantity 

Water 
quality 

Water supply 
and sanitation 

Extreme 
weather events 

Ecosystems 

 ✓ ✓ ✓ ✓ ✓ 

 (urban flooding) (algae outbreak, non-point 
source pollution) 

(threat to safety of tap 
water due to algae 

outbreak) 

(threat to safe urban life 
due to torrential rain) 

 

Key vulnerabilities • Rise in inefficiency and cost of water purification process to reduce odour resulted from algae. 
• Korea’s rivers and lakes are hyper eutrophic, so when the certain climate conditions are met (e.g. temperature, amount of sunshine), the algae 

blooms may occur in public waters systems. 
• Facing limits in managing water quality and volume due to changes in precipitation patterns and rising water temperature. 
• Many infrastructures  (roads, bridges and structures) have been constructed without consideration of extreme floods due to climate change, 

which aggravates flood severity. 
• Ecosystems are especially vulnerable in the subtropical zone and mountainous areas. 
• There are institutional  frameworks (e.g. legal acts) for recreational water value and the efficient use of water, but a similar institutional 

framework for infrastructures is still in its infancy. 
 

Source:  Ministry of Environment (2012), Korea’s Third  National Communication under  the  United  Nations Framework  Convention on Climate 
Change: Low Carbon, Green Growth,  http://unfccc.int/national_reports/non-annex_i_natcom/items/2979.php (accessed 20 June 2012). 
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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. 
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Key policy documents 
 

Document 

 
Reference 
to water? 

 
Type  Year Responsible institution 

 
Framework Act on Low Carbon, Green 

Growth (2009-50) 
 

National Climate Change Adaptation Master 

 
Legal act 2010 Presidential Committee on Green Growth 
 

Ministry of Environment, Ministry of Land, 

Plan1 2011-15 Y National adaptation strategy 2010 Transport and Maritime Affairs and other 
related 11 Ministries. 

Vulnerability assessment for each 
of 13 sectors 

 
Vulnerability assessment 

Under 
development 

Local Government Action Plan Sub-national responses 2012 
Master plan for Responding 

National adaptation plan 

 
Office of Prime Minister, Ministry 

to Climate Change and Improving  Disaster Y 
Management for disaster management 2011 of Environment and other related 

9 Ministries 
 

1.  Based on the Master Plan, several specific plans and schemes are established by relevant ministries. 
 
 

Policy instruments 
 

Policy mix Regulatory Economic 
Areas instruments instruments 

Information 
and other instruments 

Water quantity • Requirement to construct rainwater- 
equipped facilities when building a new 
sports complex, gym and/or government 
office building, or extend an existing 
building by more than 1 000 m2. 

• Approval of reuse of treated water for 
public water treatment facilities that treat 
more than 5 000 m3 of water per day 
(approved since 28 September 2008). 

 
• Early warning systems: Efforts 

to establish a systematic and efficient 
structure that will provide early warning 
to the central government and local 
authorities to enhance the efficiency 
of water resource management 
and minimise damage from disasters. 

• Korea Adaptation Centre for Climate 
Change: Supports central and local 
governments to develop adaptation 
measures to climate change and provide 
guidelines for policy issues associated 
with climate change adaptation. 
The Centre also operates the Climate 
Adaptation Information Delivery System 
and a website for disseminating 
information on climate change adaptation, 
http://kaccc.kei.re.kr/english/ 
eng_index.do. 

• Guidelines for using algae removal facility 
and spraying algae-removing substances. 

Water quality • Registration to construct facilities 
to reduce non-point source pollution. 

• Designation of areas of restricted livestock 
raising, strengthening of nitrogen 
and phosphorus standards in effluence, 
adoption of e-transfer system to monitor 
transport of wastewater from discharge 
to collection to delivery to treatment. 

• Water Quality and Ecosystem 
Conservation Act: Includes climate 
adaptation measures for water quality 
and ecosystem conservation plan for 
significant areas. 

• Second Master Plan on the management 
of non-point source pollution. 

• Master Plan on advancing animal waste 
Management. 

Water supply and sanitation     • Registration of construction of treated 
water supply (target) for new building 
projects, such as accommodations 
with over 60 000 m2 of total floor area, 
factories that generate over 1 500 m3 

of waste water a day, the development 
business of housing sites, industrial 
complex, and tourist facilities, etc., 
that are run by the State or a public 
corporation. 

• Act on the Promotion and Support 
for Water Re-use. 
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Policy instruments  (cont.) 
 

Policy mix Regulatory Economic 
Areas instruments instruments 

Information 
and other instruments 

Extreme weather events • Small stream restoration project. 
• Disaster prone area enhancement project. 

 

Ecosystems 

 
Main research programmes 

 
• Evaluation of climate change adaptation policies and establishment of climate change adaptation policy inventory: Aims to assess existing policies to determine which 

policies have considered climate change adaptation. It also establishes a policy inventory. 
• Research on incorporating  climate change adaptation considerations in Environmental Impact Assessment: aims to assess the impacts of climate change at the project 

level, to identify climate vulnerability, and ultimately to suggest the guidelines for incorporating climate change adaptation into the EIA process. 
• Research to study climate change adaptation policy to improve the legal framework: Examines the policy and legal system to improve consideration of the climatic 

conditions of Korea. 
• Targeting system for managing water demand: Mayors and governors of local governments are encouraged to establish a master plan on water demand management 

every 5 years and get approval from the Minister of Environment in order to enhance the efficiency of waterworks and strengthen demand management for tap water. 
• Comprehensive research on algae outbreaks, eco-friendly algae reduction technology and toxic algae control. 
• Enhanced monitoring  of aquatic ecosystem for climate adaptation. 
• Research on building aquatic ecosystem clinic program (2012-17): By identifying causes of climate change impacts on aquatic ecosystem and finding restoration 

solutions, the research aims to improve the effectiveness of monitoring system and restore the health of aquatic ecosystems. 
• Research group for non-point source pollution focuses on the development of technology to reduce run-off and non-point source pollution. 

 
 

Principal financing mechanisms  and investment  programmes 
 

• Four Rivers Restoration Project (4RR): Aimed to secure enough water to respond to future water scarcity and severe drought due to climate change (target: water supply 
of 1.3 billion  m3); to improve flood control capacity (target: 920 million  m3); to improve water quality (target: BOD 3 mg/l); to restore ecological rivers, create wetlands 
and readjust farmland to rehabilitate the ecosystems (223 restoration projects planned); and develop rivers banks to provide space for leisure and develop regions 
around rivers. Korea invested USD 17.6 billion to implement the 4RR, which was completed in 2011. 

• Examples of several State funding mechanisms include: 
– State funding for construction of a facility that uses rainwater or treated reused water. 
– State funding for using a “Low Impact Development”. 
– State funding for constructing a facility that reduces non-point source pollution; increased governmental subsidy (from 50% to70%) for designating a management 

area for non-point source pollution. 
– State funding for constructing a facility to treat public animal waste treatment. 
– State funding for water supply maintenance preparing for torrential rain. 

 
 

Highlights  and innovative  initiatives 
 

• “Act on Water Reuse” (2011): Facilitates the efficient use of secured water resources. The Act responds to challenges arising from the expected increase in demand 
for water due to rising living standard and economic activities, while the supply of water resources may face further pressures from climate change. The Act establishes 
the institutional framework to reduce dependency on existing freshwater resources and to reuse rainwater, waste water and treated water. As such, it can contribute 
to addressing water shortage caused by climate change and encouraging efficient use of water resources. 

• Initiatives to address urban flooding (2011-12):  Strengthens the standard for sewer pipe facilities to tolerate heavy rainfall events with a 30 year return period 
(previous return period of 10 years), designates flooded areas as the main target for management, makes it mandatory to construct rainwater reusing facility for 
buildings over certain size. 

• Introduction of scientific index for status evaluation of eutrophication of rivers and lakes (chl-a, T-P, COD, etc.); strengthening  of monitoring of algae drivers and R&D. 
• Introduction of performance certification of facilities for the reduction of non-point source pollution. 
• Establishment of a clinic program for aquatic ecosystem health (2012-17). 
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