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Governance and water services 

Water 
utilities 

Catchment and 
river managers 

Water quality  
and price 
regulation 

Environment 
protection 

Bureau of Meteorology 
- Weather and flood forecasting 
- Climate and water information 

Australian  
Government 

Murray-Darling Basin Authority 
- Basin Plan 
- River operations 

State and Territory  
Governments 

- National Water Policy 
- Commonwealth Environmental Water Holder 
- Water market and charge rules for Murray-Darling Basin 



Water information products  

DECADES DAYS DAYS WEEKS WEEKS YEARS YEARS DECADES 

PAST FUTURE PRESENT 

Perspective Foresight Situational awareness 

Water balance reporting 

Water market website 

National water account Long-term trends 

Flood and short-range forecasts 

Seasonal forecasts 

MONTHS 

Sub-seasonal forecasts 

MONTHS 



Daily updates of Water Storage and Water Data Online 

Water Storage (70% full) 

Water Data Online 
(~5000 stations) http://www.bom.gov.au/water 

http://www.bom.gov.au/water


Landscape water availability service (AWRA) 

• Provides seamless water balance 
information across  Australia  
 

• Uses observations where available, and 
modelling otherwise 
 

• Provides reliable, timely and consistent 
information on landscape water availability  
 

• Single, integrated modular modelling 
system 
 

Operational website with outputs from 1911 until yesterday:  
  http://www.bom.gov.au/water/landscape 

http://www.bom.gov.au/water/landscape


Water forecast services in Australia 

(daily updates) 

Seasonal forecasts 
(monthly updates) 

(24/7/365 during extreme events) 

Flood forecasts 7 Day forecasts 



User needs analysis 

Emergency 
Services 

Irrigators 

Environmental  
flows 



Water data provision is backed by legislation 

Emergency 
Services 

Irrigators 

Environmental  
flows 

Water data 

Climate data 

Storage 



Statistical and dynamic models 

Emergency 
Services 

Irrigators 

Environmental  
flows 

Water data 

Climate data 

Statistical Models Numerical Weather  
Prediction Models 

Storage 



Web based products and  
communications 

Emergency 
Services 

Irrigators 

Environmental  
flows 

Water data 

Climate data 

Statistical Models Numerical Weather  
Prediction Models 

Storage 

Forecasts products 



Emergency 
Services 

Irrigators 

Environmental  
flows 

Water data 

Climate data 

Statistical Models Numerical Weather  
Prediction Models 

Storage 

Forecasts products 

Water forecasting in Australia 

User 
needs 

Data 
sharing 

Research 

Systems 

Communication 



How do we make 7-day forecasts? 

http://www.bom.gov.au/water/7daystreamflow  

Internal Bureau systems End user systems 

http://www.bom.gov.au/water/7daystreamflow


7-Day streamflow forecasting system 

Observations and forecasts Real time forecasts and verification Web products 



Streamflow forecast for Tully at Euramo 

http://www.bom.gov.au/water/7daystreamflow/  National service coverage (daily updates) 

Forecast performance National service: 7 day forecasts 

http://www.bom.gov.au/water/7daystreamflow/


Cyclone Debbie 
• Category 4 severe tropical cyclone 

• Made land fall on 28 March 2017  

• Significant damage and flooding in areas of Southeast 
Queensland and Great Barrier Reef 

• Fitzroy basin forecasts evaluated (~137,000 km2) 

 
 



Daily streamflow volume 

Measured 
today 
Forecast 
yesterday 

Forecast  
2 days ago 

Forecast  
3 days ago 



Seasonal streamflow forecast service 

• 160 forecast locations to public and 
300 to registered users  
 

• 1-month & 3-month streamflow  
 

• Issued every month 
 

• Forecasts based upon BJP 
(statistical) and POAMA (dynamic) 
 

• High uptake of the service 
 
 
 

Educational 
video 

Outlook 
video 

Dynamic 
Map of 
Forecast 
sites 
 

Forecast 
summary 

http://www.bom.gov.au/water/ssf/forecasts.shtml 

http://www.bom.gov.au/water/ssf/forecasts.shtml


Forecast products 



Seasonal streamflow forecast September-November 2017 

Skill  Most likely flow category 



Seasonal streamflow forecast September-November 2017 

Skill  Most likely flow category 

Communication of 'honest' and 'verifiable' forecast 
performance is important for end users 



Seasonal streamflow forecast performance 

Skill scores: 
• CRPS 
• RMSE 
• RMSEP 

 

Inter quartile 
range (IQR): 

• 5% 
• 95% 

 



Seasonal forecasting – statistical modelling system  

• Statistical modelling - current 

Climate indices 

Antecedent streamflow  
conditions 

Multivariate normal 
distribution in 

transformed space 

Forecast  
month 1 

Forecast  
month 2 

Forecast  
month 3 BJP model (Wang et al.; Robertson et al.) 



Seasonal forecasting – dynamic modelling system  

• Dynamic system – Monthly split (June 2018) 

ACCESS-S 
Rainfall Forecast 

GR4J Rainfall 
runoff model 

 
BATEA calibration engine 

Embedded in wafari system Streamflow 
post processor 

Antecedent streamflow  
conditions 

Forecast  
month 1 

Forecast  
month 2 

Forecast  
month 3 

Rainfall 
post processor 



Merged statistical and dynamic forecasts 

Schepen, Andrew, and Q. J. Wang. "Model averaging methods to merge operational statistical and 
dynamic seasonal streamflow forecasts in Australia."Water Resources Research 51.3 (2015): 
1797-1812. 



Key storages and streams  - Murrumbidgee River Basin  

Murrumbidgee case study (significant agricultural resource) 

• 3-month and 1-month forecasts for: 
– Burrinjuck Dam 
– Blowering Dam 
– Unregulated tributaries to Wagga Wagga 
 

• Provide updated guidance of likely inflows 
into major storages and streams 
 

• Forecasts improve sound decision making  
– Storage releases, irrigation allocations, 

safeguarding domestic water supplies 

Key SSF forecast locations 



 
 
 

Looking forward to learning from experts globally and share 
the Australian experience through HydroSOS 



Thank you  

www.bom.gov.au/water  
narendra.tuteja@bom.gov.au 
+61 2 6232 3518 

mailto:narendra.tuteja@bom.gov.au
mailto:narendra.tuteja@bom.gov.au
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