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Flood forecasting and warning

• Essential service function:
– Well established service. 
– Bolstered staff numbers post establishment of the Water Division 

through expanded State offices.
– Training program introduced to improve operational capacity 

and flexibility.



Flood warnings issued
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Recent Tasmanian Floods  



Accessing Bureau flood 
warning information

• Flood Watches and Warnings are 
faxed directly to SES, Police, other 
Flood Response Agencies, Media and 
Municipalities

• Website: Warnings and Observational 
products
– http://www.bom.gov.au
– http://www.bom.gov.au/weather/tas/
– http://www.bom.gov.au/water/flood/tas

• 1300 Telephone Warning Services:
– Using Text to Speech technology all 

flood watches and warnings in 
Tasmania are available for the cost of 
a local call

http://www.bom.gov.au/
http://www.bom.gov.au/weather/tas/
http://www.bom.gov.au/water/flood/tasc


Flood forecasting and warning

• System improvements:
– Pilot of new operational forecasting system – FEWS 

(Flood Early Warning System).
– Water Information Research and Development Alliance 

research to support improved (continuous) modelling and 
other improvements.



Flood Early Warning System 
(FEWS)

• Used by UK Environment Agency and 
elsewhere in Europe; being adopted 
by U.S. NWS; many Asian examples.

• Can be tailored to specific needs of 
forecasting agency.

• Enables use of range of models and 
multiple data inputs.

• Initial scoping work by CSIRO in 
Hunter Valley (NSW).

• Pilot study underway to evaluate 
functionality and useability.



FEWS Stage 1 Pilot - Outcomes

• Supports current and future hydrological 
modelling requirements and the transition 
from research to operations.

• Supports the Bureau’s current forecasting 
process with forecasters enthusiastic about 
using FEWS as primary forecasting tool.

• Reduces forecast risks through better 
visualisation, data quality control, better 
use of forecast rainfall and access to 
enhanced modelling tools.



• Flood inundation – extended 
from a stage height at a location 
to a flood extent.

• Flooding from other causes – 
interaction with storm surge, 
tidal, wind effects, especially in 
lake systems.

• Possible climate change impact 
on flood frequency and 
magnitude.

Increasing demand for service 
development
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Short-term Flow Forecasting 
Services

• Forecast flows out to 7-10 days

• Hydrographs or flow volumes

• Probabilistic forecasts

• Used for storage operation, environmental releases, etc.

• Plan service in consultation with clients

• Leverage from and integrate with Bureau systems 
(ACCESS, etc).



New weather and climate models 
and technologies (1)

• ACCESS (Bureau and CSIRO)

– Australian Community Climate and Earth-System Simulator 

– Provide world-leading Numerical Weather Prediction capability 

– Best possible science for use in analysing climate impacts and 
adaptation 



New weather and climate models 
and technologies (2)

• NexGenFWS plan

– Next Generation Forecast and Warning System

– Deliver seven-day forecasts for 650 locations across Australia 

– Forecast information for any point will be possible via maps on 
the Bureau's website



Short-term Flow Forecasts 
Overseas Example

Source: US National Weather Service Northwest River    
Forecast Center  http://www.nwrfc.noaa.gov/



Weekly flood forecast product

Source: U.S. 
Geological 
Survey and 
National 
Oceanographic 
and 
Atmospheric 
Administration



Continuous flow forecasting Tully River 
test catchment



WIRADA Research 
Contributing to a Short-term Forecasting Service

• Next stages include:
– Pilot: Ovens River basin (Victoria)
– improve basic model, calibration, review parameters
– benchmark model performance and link to an uncertainty 

framework
– work with CAWCR to improve precipitation forecast inputs
– product development through stakeholder consultation.
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Various uses of hydrologic modelling



Seasonal prediction services

• Focus on streamflow initially (upstream of storages, non 
regulated systems)

• Research and development through three Water 
Information Research and Development 
Alliance activities:
– CSIRO’s Statistical Bayesian Joint Probability (BJP) approach
– Downscaling climate inputs from global climate model to 

hydrological model
– Dynamic Hydrological Modelling approach.



Seasonal prediction services

• Later services likely to be a composite method of BJP and 
dynamic modelling. 

• Early focus on user needs and engagement.



User needs of seasonal predictions

• Better accuracy and reliability 

• Benefits key decisions

• Locally relevant information

• Accessible and understandable, including uncertainties 
and probabilities

• Reduced misinterpretation/confusion.



Oct–Dec Rainfall Outlook, National 
Climate Centre (released 22 September)

• Streamflow 
will add to 
existing  
outlooks

• Dry in east 
due to El Niño



Bayesian Joint Probability (BJP) 
Overview (Wang et al., CSIRO)

Bayesian statistical 
parameter inference is 
performed using Markov 
Chain Monte Carlo 
sampling

The BJP modelling approach 
produces simultaneous 
predictions for  multiple sites 
within a catchment

Antecedent streamflow, 
rainfall, climate indicators 
and (subjective) prior 
knowledge are model 
inputs

Model predictions are 
probabilistic, providing a 
measure of uncertainty



BJP modelling – Stepwise selection of predictors 
(Wang and Robertson)



BJP modelling – Stepwise selection of predictors 
(Wang and Robertson)
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Long-term prediction services

• Pilot long-term predictions on priority catchments.

• Develop a business case for more automated long-term 
predictions.

• Developing high quality streamflow datasets for climate 
variability analysis and climate change detection.

• Investigating the scientific basis and application of 
decadal-scale predictions of water availability.



Future projections 
reduced water availability

• Catchment runoff in south of 
MDB over past decade ~ 1 in 
300 year event.

• 2030 Projections in far south 
vary from little change to a 
reduction of 50 per cent below 
historical.

• http://www.csiro.au/partnerships 
/TasSY.html

• Climate futures for Tasmania: 
http://www.csiro.au/partnerships 
/TasSY.html

Source: MDBSY, CSIRO 2008

http://www.csiro.au/partnerships/TasSY.html
http://www.csiro.au/partnerships/TasSY.html


Bureau’s Hydrologic 
Modelling System

• Aims to serve the modelling needs for the Bureau’s 
Water Information Services:
– Water resource assessments, water accounts, flood warning and 

short-term flow forecasting, extended predictions
– Coupled to AWRIS, climate models, river management 

models, etc.



Bureau’s Hydrologic 
Modelling System

• Collaboration with CSIRO, eWater CRC, CAWCR 
and universities. 

• Developed over the next five years.

• Discussion paper now being finalised.



Exciting times ahead

• Actively engage stakeholders.

• Develop an effective suite of core products and services.

• Leverage complex research and development collaborations.

• Develop collaborations with other international research 
agencies.

• Build partnerships and product testing collaborations.

• Deliver a timely service that integrates 
linkages across all programs across the Bureau.



Thank you…

Neil Plummer

Manager Extended Hydrological Prediction

(03) 8638 8245

N.Plummer@bom.gov.au
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