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Overview

¶Research - from 
impacts to adaptation

¶The 2000s; divergence 
and specialisation

Downscaling

Characterising uncertainty

Dealing with uncertainty

Contextual approaches

Integrated assessments

¶Where next?
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Water security: 

Grey and Sadoff(2007)
Ψ¢ƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŀƴ ŀŎŎŜǇǘŀōƭŜ ǉǳŀƴǘƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ 

water for health, livelihoods, ecosystems and production, 

coupled with an acceptable level of water-related risks to 

ǇŜƻǇƭŜΣ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ŜŎƻƴƻƳƛŜǎΩ 

Cook and Bakker (2013)
Four themes, availability, vulnerability to hazards, human 

needs (e.g. food security) and sustainability
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Climate change and water security: 
What are the main challenges?



Characteristics of precipitation; state, timing, 
amount, intensity

Snowmelt, glacial melt

Evaporative demand; higher 
temperatures, changes in radiation, 

humidity and windspeed

Effects on surface water; flows, timing, frequency 
of extremes, etc.

Groundwater recharge

Effects on land cover

Slow onset sea level rise, saltwater intrusion, 
storm surges, etc.

Physical and human dimensions



Milly et al. 2008 Science



The Nile river:  multi-decadal variability

Cairo - Nilometer

Aswan dam



The Nile:  multi-
decadal variability



Climate impact studies



Source - http://en.wikipedia.org/wiki/Climate_model

http://en.wikipedia.org/wiki/Climate_model
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aƻŘŜƭ ƛǘΧΧΦΦƛƴǇǳǘǎ Ҕ ƻǳǘǇǳǘǎΧ

tǊŜŘƛŎǘ ǘƘŜƴ ŀŎǘ ŀǇǇǊƻŀŎƘŜǎΧΧΧΧΧ



Future climate change impacts related to freshwater

From Bates et al. (2008)


