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« …water is not a commercial product like any other but, 
rather, a heritage which must be protected, defended and 
treated as such».  

 

« …to establish a framework for the protection of inland 
surface waters, transitional waters, coastal waters and 
groundwater…».  

Purpose 

From an environmental point of view, the Directive aims to achieve a 
“good water status”  and to prevent further deterioration of all water 
resources. 



Integrated Water Resources Management (IWRM) has been 
defined as "a process which promotes the coordinated 
development and management of water (surface water and 
groundwater), land and related resources, in order to 
maximize the resultant economic and social welfare in an 
equitable manner without compromising the sustainability of 
vital ecosystems" 
 
(GWP, 2000) 



 Climate change 
 Risks associated with public health 
 Water requirements for ensuring sustainability of aquatic 

ecosystems (rivers, lakes, etc.) 
 Management of water demand per use 
 Wastewater treatment systems 
 Agriculture 
 Structures (dams, etc.) 
 Unequal distribution of precipitation 

(IPCC, 2001) 



The mean 

annual 

renewable 

quantity of 

fresh water, 

both surface 

water and 

groundwater,  

of all 

Mediterranean 

countries is 

estimated to 

be 

approximately

1080km3 
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Impact of human activities and climate change on water resources 
(Oki, 2005) 
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Water Cycle 

Precipitation 

Evapotranspiration 
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Precipitation 
(EEA, 2012) 



Climate change 
impact on 

surface runoff 
 

(Arnell, 2003) 



Climate change 
impact on 

groundwater 
 

(Doll and Flonke, 
2006) 



Floods 

Today about 800 million people live in areas vulnerable to floods, 70 million of 

whom are facing floods every year. (UNISDR, 2011) 



Drought (IPCC, 2012) 

The return period of 

droughts is expected to 

decline to less than 10 years 

until 2070.  



Sea level 
rise 

 
(Griggs, 2001) 



Sea level rise 

Today about 40 million people (~ 0.6% of the world population) face the impact of sea 

level rise (IPCC, 2012) 
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Activity related to 
water resources 
(Arnell, 1989) 

Climate change impact 

Hydrological parameters 

Temperature 
increase 

Sea level 
rise Total 

runoff 
Seasonal 

distribution 
Extreme 
events 

Surface water resources 
(Storativity) 

* ** ** ** 

Groundwater resources 
** ** ** * * 

Agriculture ** ** ** ** 

Floods * ** * 

Urban runoff ** * 

Dams (safety) * ** 

Lowland drainage (coastal 
areas) ** ** ** ** 

Water quality * ** ** ** 

Seawater intrusion  * * ** 

Energy ** ** * 





• Improve the scale mismatch between the large scale climatic models and the 

local catchment scale which needs further resolution.  

• Detection and attribution of observed changes in freshwater resources with 

particular extreme events 

• Despite its significance, groundwater has received little attention from climate 

change impact assessments, compared to surface water resources  

• Relatively few results are available on economic aspects of climate change 

and adaptation options related to water resources 

• Improvements in coupling climate models with the land-use change, including 

vegetation change and anthropogenic activity 

• Impact of climate change on water quality is not adequately understood  

• It is necessary to improve understanding of sources of uncertainty in order to 

reduce uncertainty and to improve the credibility of projections   



• Proper implementation of Water Framework Directive 2000/60/EC 

• Promoting regional services of organized public consultations with all 

relevant non-governmental organizations 

• Promotion and implementation of agreements on transboundary waters 

• Consistent monitoring, notification and assessment of data related to the 

quantity and quality of water resources 

• Training on water issues at all levels (sustainable development) and 

continuous awareness raising. Specialized knowledge for water resources 

managers 

• Reliable institutional measures and economic tools in agriculture, tourism etc. 

• Promotion of appropriate new technologies 




