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Potential Impacts on 

Water Resources 
ÅChanges in water supply 

Å Surface runoff 

Å Groundwater recharge 

ÅChanges in water demand 
Å Urban water: warmer, drier 

weather      -> greater water use 

Å Crop water use requirements 

Å Changes in land use patterns 

ÅSea level rise impact on 
coastal water resources 
Å Impacts on groundwater quality  

Å Coastal groundwater rise 

Å Seawater inundation of coastal 
wetlands 

 

 



Emissions Scenarios 

Global Climate Models (GCMs) 

Regional Downscaling 

Hydrological Models 

Global Carbon Cycle Models 

Hydrological Projections 

A cascade of uncertainty 

Uncertainty 

accumulates 

at every 

stage 

Low High 

Much more water Much less water 
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Probability of Exceedance  

GCM - 1990 GCM - 2050

Past Modelled Rainfall Future Modelled Rainfall  
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Climate impact modelling concepts 

Knowledge of hydrologic 
environment and 
historic GW recharge 
and SW runoff Data 

Recharge / runoff 
model 

Rainfall and ET data 
(daily time step) for 
baseline historic 
period (1990 climate) 

Recharge and runoff 
estimates for 
baseline period 
(1990 climate) 

Recharge / runoff 
model 

Synthetic rainfall and 
ET data for future 
time horizon  
(e.g. 2030 climate) 

Recharge and runoff 
estimates for future 
time horizon  
(e.g. 2030 climate) 

Recharge and runoff 
changes for future 
time horizons  
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Change in Average Winter Rainfall (%) 

NCAR-CCSM3 GCM

LASG-IAP GCM

CSIRO Mk 3.5 GCM

MRI GCM

Trend - All GCMs

2030 high emission scenario ( -20%) 

2030 high emission 

scenario ( -48%) 

-6% winter rainfall  

19 ð 44% runoff reduction  

Recharge & Runoff reduction with change in winter rainfall: 

Impact projections ð Clare Valley, SA 



Why impacts of climate change on water 
resources may be greater than you expect: 

Rainfall 614 mm 

Runoff 103 mm 

Recharge 45 mm 
 Runoff + Recharge  

 = 89 mm (-40%) 

Rainfall 583 mm 

AET 470 mm 

PET 1217 mm 

AET494 mm 

PET 1278 mm 

Rainfall  -5% 

PET + 5% 

Example catchment in Clare Valley, South Australia  




