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The water cycle is inextricably linked with the climate



IPCC Fifth Assessment Report (2013)

Projections of ‘end of century’ precipitation change 
(% per degree temperature change)



CSIRO Climate Change in Australia, 2015, projections for Southern and South-Western Flatlands

Precipitation projections are for a decrease across 
South Australia (2090 projections)
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Projections for inflows to Adelaide’s water supply 
reservoirs



Westra et al, 2013, Journal of Climate

Significant evidence for increasing extreme rainfall; 
low evidence for increasing flood hazard

Do et al, 2017, Journal of Hydrology

Extreme rainfall increasing globally by about 
7% per degree

More locations showing decreases 
in flood hazard than showing 
increases
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Is it time for a new paradigm of decision making 
under uncertainty? 
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Water resource planners regularly take probabilities 
into account in their decisions



Walker, W.E., Lempert, R.J. & Kwakkel, J.H., Deep Uncertainty

Is it time for a new paradigm of decision making 
under uncertainty? 

Deep uncertainty: “the condition in which 
analysts do not know or the parties to a 
decision cannot agree upon … the 
probability distributions to represent 
uncertainty …” 



Walker W.E., Lempert R.J., Kwakkel J.H. (2013) Deep Uncertainty. In: Gass S.I., Fu M.C. (eds) Encyclopedia of Operations 
Research and Management Science. Springer, Boston, MA

Alternative ways of making decisions under 
uncertainty

Resistance: plan for the worst conceivable case or future situation
Resilience: whatever happens in the future, make sure you have a 
policy that will result in the system recovering quickly
Static robustness: implement a (static) policy that will perform 
reasonably well in practically all conceivable situations
Adaptive robustness: prepare to change the policy, in case 
conditions change. 



• The water cycle must change in response to (rapidly) 
increasing global temperatures

• The prognosis for South Australia is for drier average 
conditions, potentially by a large margin due to rainfall-
runoff amplification. 

• Prognosis for future floods in Australia still very unclear.
• The uncertainty of climate change means thinking 

creatively about developing systems that are resilient and 
robust to a range of possible future climate scenarios.
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Conclusions
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