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Key to advances  
in water availability forecasting 

Linking the meteorological and hydrologic sciences, systems and services 

• Predicting rainfall 

• Supercomputers and physics 
based modeling 

• Global scale 

• Probabilistic ensembles 

Meteorology  
and climatology Hydrology 

• Predicting streamflow 

• PC based conceptual models 

• Local or catchment scale 

• Deterministic  



Rainfall forecast improvement 

3-day forecast now 
as accurate as  
1-day forecast in 
1990s! 



Aspire to seamless forecasts 



Short term flow forecasting 

•  Continuous 7-day streamflow 
forecasts 

•  Combine hydrological models 
with weather forecasting 
models 

•  Ovens pilot catchment 

•  Modelling system developed by 
WIRADA (SWIFT) 

•  Unregulated inflows to 
regulated systems 

SWIFT: Short–term Water Information Forecasting  Tools 



Benefits of short term  
flow forecasts 

•  Assist water managers to 
manage releases to meet 
operational requirements 

•  Help with timing of 
environmental flow releases  

•  Advanced notice of high flow 
events 

•  Assist in emergency  
management and dam operations 

 



Rainfall forecasts from ACCESS 

•  Rainfall forecasts from Bureau’s 
ACCESS models 

•  Models run on range of spatial 
resolutions  

•  Ongoing research program  

Regional 37.5 km 3 days 

Global 80 km 10 days 

TropicalCyclone 15 km 3 days 

Australian 12 km 2 days 

Tropical 37.5 km 3 days 

City-based 5 km 1.5 days 



Operational Seasonal  
Streamflow Forecasts 

•  Public release in December 
2010 

•  Now providing forecasts for 36 
sites in NSW and Victoria 

•  Using CSIRO developed 
statistical model 

•  Further testing on sites in all 
states and territories 

•  Aim to extend to 70+ sites over 
the next year 



Benefits of seasonal forecasting 

•  Water allocations and outlooks 

•  Cropping strategies 

•  Water market planning 

•  Environmental flows 

•  Operating a diversified water 
supply scheme 

•  Planning for water supply 
restrictions 



Mature set of products 



Rainfall forecasts from POAMA 

•  Using POAMA rainfall to drive 
hydrologic models  

•  Multi-week and seasonal 
forecasts out to 9 months 

•  Will be operational in the 
National Climate Centre 

•  Future integration with ACCESS 



Combination of statistical and 
dynamic modelling  

Existing operational 
statistical modelling 

Dynamic modelling 
system 

Blended 3 month 
Seasonal forecast 
updated monthly 

1-month forecast 
updated fortnightly 

•  Better skill 

•  Scale to more 
sites 

•  Greater product 
options 

•  Future skill 
improvements 



Next steps in site selection 

High quality 
streamflow 
reference 
stations 



Jurisdiction 	
 Organisation 	

New South Wales	
 New South Wales Office of Water (NOW) 

Sydney Catchment Authority (SCA)	

ACT	
 Actew AGL	

Victoria	
 Department of Sustainability and Environment (DSE) 

Melbourne Water	

Queensland	
 Department of Environment, Resources and Management (DERM)	

South Australia	
 South Australia Department for Water	

Northern Territory	
 Northern Territory Natural Resources, Environment, the Arts and Sport (NETRA)	

Western Australia	
 Western Australia Department of Water, Water Corporation	

Tasmania	
 Department of Primary Industries, Parks, Water and Environment	

Murray-Darling Basin	
 Murray-Darling Basin Authority 

Commonwealth Environmental Water Holder 
The Australian Government Department of Sustainability, Environment, Water, 
Populations and Communities (SEWPac). 	


Stakeholder consultation 



Seasonal Streamflow  
Forecasting Service 



What are terciles? 

Sort and rank 

Historical record Sorted historical record 

Group into  
thirds for terciles 

Lower 
tercile 

Middle 
tercile 

Upper 
tercile  

Terciles  1 to 3 



Victoria 



Southern New South Wales 



Northern New South Wales 



World class forecasting science, 
systems and services 
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Thank you … 

www.bom.gov.au/water 
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How is this season shaping up in 
comparison to recent seasons       
– and especially in relation to 

conditions at this time last year 



Rainfall deciles for the past four wet seasons 

2007–08  
La Niña 

2009–10 
El Niño 

2008–09 
La Niña 

2010–11  
La Niña 



2010–11 La Niña was the 2nd strongest on record after 1917–18 

Southern Oscillation Index (SOI) 

07-08 
08-09 

09-10 

10-11 

NOW 

La Nina 

El Nino 



Last 
Year 

October Sea Surface                                        
Temperature Anomalies 

This 
Year 

RED is warmer than average – BLUE is cooler than average 



LAST YEAR                      
Rainfall Deciles                         

for the 6 months                         
1 May to 31 October 2010 

THIS YEAR                  
Rainfall Deciles                         

for the 6 months                         
1 May to 31 October 2011 

Rainfall Deciles – May to October 



Rainfall, Flooding and Tropical 
Cyclone Outlook – how active a 
season can Queensland expect? 



Bureau’s Rainfall Outlook 
November 2011 – January 2012 
Chance of exceeding the Median Rainfall 



Oct–Dec Nov–Jan 

Dec–Feb Jan–Mar 

Sequence of 3 month Rainfall Outlooks 2010–11 



Global Climate Models 

ECMWF – one of 
the better models 

The majority of the more reliable 
models are predicting a La Nina 
event over the next 3–6 months 



Current upper layer soil moisture 

Current lower layer soil moisture 

Relative Soil Moisture 
UPPER layer is relatively DRY 
LOWER layer is relatively WET 
	




Queensland Tropical Cyclones 1959-2011
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Maximum and Minimum                     
Temperature Outlooks                            

November 2011 – January 2012 

Maximum Temperature	


Minimum Temperature	




•  SOI hovering around + 10 – near the La Niña threshold 

•  SSTs surrounding northern Australia are generally close to average 
although the relatively warm Indian Ocean is a dominating influence 

•  Global climate models suggest that the most likely scenario is a La 
Niña event through until mid Summer 

•  However, current observations and model predictions indicate that this 
La Niña is likely to be weaker than the strong 2010–11 event (more 
like  the 2007–08 and 2008–09 wet seasons) 

•  No two La Niñas have the same outcomes in terms of rainfall, flooding 
and tropical cyclone impacts  

Seasonal Outlook                                            
– the Indicators 



•  Expect the coming season to be a little more active than 
normal – but a repeat of what we experienced last season is 
most unlikely 

•  Compared to last year, there’s not the same level of confidence in the 
Bureau’s rainfall predictions for the coming wet season – but above 
average rainfall across much of the state is more likely than not 

•  As the impacts of La Niñas on Australian rainfall generally tend  to be 
proportional to their strength – widespread extreme rainfall over the  
state for extended periods is far less likely 

•  Soils remain drier and less prone to immediate and high runoff than at 
the same time as last year – but can wet up quickly if heavy rains fall 

•  Tropical cyclone activity should be a little above normal – with an 
increased chance of one or more coastal crossings during La Niñas  

Seasonal Outlook                            
– the Impacts 
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Thank you… 

www.bom.gov.au/climate/ahead 


