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• Is water scarce in a physical sense 
(supply shortage) or is it available but 
should be better used? 
 

• Is it about Integrated Water Resource 
Management / Planning (IWRM/P)?  
 

• Pressure & competition requires 
improved management: 

– competing sectors 
– transboundary waters 
– harmonizing different demands / 

reconciling trade-offs 
 
 
 
 
 
 
 
 
 
 
 
 



• Water scarcity & IWRM 
 

• England & Wales – planning process, 
WFD / RBMP / WCS 
 

• Australia - IWRP  
 

• South Africa - IWRM 
 

• Where does sustainability fit in? 
 

• What are the critical issues? 
 
 
 
 
 
 
 
 
 
 



• ‘A process which promotes the 
coordinated development and 
management of water, land & related 
resources in order to maximize the 
resultant economic & social welfare in 
an equitable manner without 
compromising the sustainability of vital 
ecosystems’ * 
 

• ‘IWRM is a political process & involves 
conflicts of interest that must be 
mediated’ * 
 

• ‘Effective governance is crucial for 
implementing IWRM plans’ * 
 

*GWP definitions 
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• Goals of IWRM: 
maximize societal welfare 
deal with inequality 
deliver intergenerational equity 
reduce poverty 
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• Option 1 – decrease 
losses 

• Option 2 – decrease 
consumption 

• Option 3 – introduce 
new sources 

• Option 4 – All of the 
above 
 

 
 

 
 
 
 
 
 
 



• Sustainability through WFD 
/ RBMP / e-flows 

• RBMP – catchment-based 
approach 

From NEA 



• Non-stationarity in supply & demand: 
– can’t use past system behaviour to predict future (CC) 

• Changing nature of drought: 
– over reliance on 1976? 
– are there sustainability thresholds to aquatic ecosystems and 

ecosystem services? 
– impact of licensing? 

• Water trading / licensing / who makes decisions on how much can 
be taken? 

• Data & research 
– long-term data 
– ecosystem services 
– drought – impacts & planning 













• Total system simulation 
• Understanding:  

– demand drivers & climate correction 
– drought / low flows 
– trends 
– aquatic ecosystem stress 

• Forecasting & cost-effectiveness of 
demand management 

• Approach design process with the goal of 
sustainable water management – 
sustainability throughout the design 
process 

• Stakeholder input throughout the process 
 
 



• From concepts to workable 
planning framework & tools 

• Importance of monitoring & 
research 

• Now world leader in demand 
management – opportunity 
 

 
 

 
 
 
 
 
 
 











After Dollar et al. (2010) 



• England & Wales: 
– through WFD / RBMP – GES / P 

targets 
– accounting for carbon 
– focus is on restoration 

• Australia: 
– focus on demand management 
– e-flows 
– stakeholders 

• South Africa 
– through classification 
– Reserve met before allocation 
– focus on equity 

 
 

 
 
 
 
 
 
 
 
 
 
 



• Water scarcity central to IWRM / P 
• IWRM / P requires: 

– information / data (past & future) 
– tools (soc., econ., ecol., integration) 
– costs & benefits (systems level & equal 

weighting, soc., econ., ecol.) for current & 
future trade-offs 

– supply & demand (current & future) 
– whole river basin / ecosystem approach 
– e-flows (whole flow regime) 
– scenario-based 

• Ecosystem services / payment for 
ecosystem services 

• Robust planning process 
• Devil in the detail 

 
 
 
 
 
 
 
 
 
 
 
 



• Avoid process improvements with 
no real sustainability improvements 
– importance of monitoring & 
adaptive management 

• Focus on urgent, critical issues – 
different countries have different 
priorities 

• Water is grossly undervalued 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Panic 

Drought / 
Scarcity 

Concern Rain 

Apathy Awareness 

Re-drawn after Lake (2011) 

Concern 
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