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Australia has highly variable rainfall
We frequently lurch from drought to flood and back
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Water information products

Perspective Situational awareness Foresight

National water account : Long-term trends

Water balance reporting Seasonal forecasts

Water market website :
: Flood ahd short-range forecasts



Water forecasting in Australia

Data
sharing

Research

Communication




User needs — water forecasting

Workshops conducted in each jurisdiction

» Cooperative arrangements with
Commonwealth agencies (MDBA, CEWO)

 Participants included lead water agencies,
water utilities, environmental agencies

* Quarterly meetings with JRGWI since late
2008 — Jurisdictional Reference Group for
Water Information

* |ldentified strategic partners and
champions in each jurisdiction — ongoing
engagements
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Water forecast services in Australia:

7 Day forecasts

7-day Streamflow Forecasts
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http://www.bom.gov.au/water

Operational Catchments Service

Now-casts &

SHOC/BGC, ROMS, eReefs Portal Forecasts

Streamflow

Concentration
Plumes

Load

Currents

Water
availability

Vulnerable
Areas

e Great Barrier Reef catchments: water, sediment
Catchments Website and nutrient now casting and forecasting (2019)



Data challenges: water observations products
High level functional requirements

Requirement

Near real time data — very frequent updates
High availability — Level 1 system support
Accept large volume data deliveries
Interested in retrospective quality edits

Full history of validated data

Extensive station metadata




Processing input data — example 1455 hourly rainfall gauges

Before Quality Assurance

Lots of outliers

After Quality Assurance
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Research challenge — water forecasting

Do we have the right partners? « Competition amongst researchers and/or
research teams

Is the research well targeted?

* Meaningful partnerships between
specialists from meteorology, climate and
hydrologic science disciplines

Are the researchers well resourced?

Short term (tactical) versus long term

(strategic) research priorities  What weather and climate forecast

products do we use?

Adaptive approach to cater to evolving

needs * Are the research tools consistent with

operational technology stacks?

University sector role is critical



Operational Service

http://www.bom.gov.au/water/7daystreamflow/
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7-Day ensemble streamflow forecasts

Operational
plans: June 2019
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CRPS of different rainfall products for the 30 catchments

2014-16 datasets
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CRPS of streamflow generated for 30 catchments
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CRPS of ECMWEF rainfall for lead-time day-3
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Seasonal forecasting — statistical modelling system

« Statistical modelling - current

'\{i
Antecedent streamflow
conditions

Climate indices

Forecast

Multivariate normal month 1
distribution in

transformed space Forecast
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Forecast

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



Seasonal forecasting — dynamic modelling system

* Dynamic system — Monthly split (June 2018)
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CRPS: RPP-S improves CRPS skill-score at most sites
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ase studies: 7 day forecasts
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Planning for improved
environmental outcomes using
7-day streamflow forecasts
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Case studies: seasonal forecasts

Seasonal Streamflow Forecast Service

What ara seasonal streamflow Torecasts?

They ars forecasts issusd monthly by the Bureau that foracast three months ahesd
end pradict how much water will flow into 2 streem or catchment. They are based
on prebabilitiss—that is the likelihood or chance of a given volume of water flowing
into @ stream based on recent cimate end catchment conditions.

Why are they iImportant?

Australisn streemflows are smong the most varisble in the werld. Streamflow
forecasts ara vital in helping water managers and users make informed decisions.
For example, they help water managers decide which water source to use or

whether emvironmenital flows should be allocated. ABOUT ACTEW WATER

What areas do the forecasts cover?

They oowver 74 locations across the Nerthern Temritory, Queensland, New South
Wales, Australisn Capital Tamitory and Victoria. This has expanded from 21 Incations
when the service was launched in 2010, end will evoive 1o cover all jurisdictions

by 2075

HOW t0es ACTEW Water USe the.
Bureaw's streamflow forecasts?
ACTEW Water applies the
Bureaus forseastusing the
following process

Seasonal forecasts influencing timing of
removing water restrictions in the ACT

Into ACTEW Watar's water
supply planning model,
along with estimates of water

o0 &0

In Octabar 2010, storage levels had suFfcienily raoovared so ACTEW Wter cculd
consider remeving temporary water restriotions. The Bursau’s Seasonal Streamflow
Farsoast Servioe reduced the rangs of liksly outomes and the decision to remave
water restrictions had a lower risk than the projestions based on historio dlimats
indicated

atraction polnts and two
mEnt plants.

ity Increased fts capacky

arging the Cotter Dam and

Ing the Murrumbidges

MNate: Expected full supply level used in soenarios increasad pericdically between ng Tansfer.

Novernber 2010 and Febnuary 2012, This wos due to the planned enlargement of the
Cotter Dam.

Wisit www.bom.gov.swwater'ssf or email water_ssf @ bom.gov.su

FINERCIUTENIERE ACTEW Water: www.actew.com.au, email ta lktous @ actew.com.au o Twitter @ ACTEWWatar
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Better water resources
forecasts for Melbourne

The Bureau of Meteorology's seasonal streamflow forecasts provide Melboume Water with
Improved Information to ald water resource management for Melbourne. Thesa forecasts
Indicate the likely volume of catchment Inflows Into the clty's major water supply resarvolrs for
the next three months.

Case study used to develop enhance user
confidence and facilitate adoption

Forecasting to improve Melbourne's water

resource management

Severlty of the 15372008 Milecnlum Drough—

combinad with projectad Impacts dua 1o 2 changing

and varable climate, popuation growth and rban
posad challanges to

resourcs managamani. S0 In 2010, 1he Bureau startad

working wih Melboume Watee to Improve seasonal

streamfiow forecasts to ald water managamant.

for forecasting Indows for each location and saason.

The Bureau's model produced batter forecasts than
1ha Information previously avallable. For each outioak,
1he number of times the foracast matched what

was obssrved (so caled the ‘tarcie Nt rate’) was
Ngher using 1he Bureau's modal, than
using historical streamfiow racords.

Foracasts sup
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Case study used to support water
management in the Murrumbidgee basin

Forecast Storage Volume

Wyangala Dam Forecast Storage Volume
Experimental Seasonal Streamflow Forecast (BoM)
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Case study used to support water allocation
planning in the Lachlan basin
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Coupling catchment and marine models
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Overall satisfaction with the Seasonal Streamflow Forecasts

Completely satisfied: 16% Outcomes of the survey from late 2016: 80 participants

Very satisfied: 39%

Satisfied: 35% m Completely satisfied

B Very satisfied

Satisfied

m Somewhat dissatisfied

Somewhat dissatisfied: 9%

Dissatisfied

Dissatisfied: 1%




Concluding remarks

» Short range
— Transition deterministic 7 day forecasts to ensemble forecasts
— Trial ensemble flood pilots
— Transition event based deterministic flood forecasting service to include ensembles

« Seasonal and sub-seasonal streamflow forecasts
— Extend seasonal streamflow forecasts from 3 months to 6 months
— Include demand forecasting (rural sector)
— R&D for sub-seasonal streamflow forecasts

* We under estimated the efforts required for
— Communication and adoption
— Transitioning research to operations
— Data and system automation issues
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