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Forewarned is Forearmed (FWFA) 2017-2022

Research partners

BoM
Univ. Melbourne
Monash Univ.
Univ. S. Queensland
SARDI
Agriculture Victoria
DAFQ
Birchip Cropping Group

Forecasting "extreme" climate events on multi-week and seasonal timescales

Rural RDC partners

Meat and Livestock Australia
Grains RDC
Sugar Research Australia
Cotton RDC
AgriFutures Australia
Dairy Australia
Wine Australia
Australian Pork

http://www.bom.gov.au/research/projects/FWFA/

Users
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http://www.bom.gov.au/research/projects/FWFA/


An end-to-end and well-connected approach

Extension and training

User needs

Interfacing to 
industry 

decisions

Underpinning Science

Forecast development 
and delivery

g
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Underpinning science and increased understanding



Underpinning science 
example

Increased chance of extreme (outer decile) hot, dry and fire danger conditions in 
stratospheric vortex weakening (warming) years.

Stratospheric warmings increase risk of …
DryHeat Fire danger



Developing and delivering new forecasts

• Feedback from reference groups of users 
in the dairy, beef, sheep, grains, sugar 
and wine industries.

• Deliver five operational products in a 
staged approach

• Develop a range of heat, cold and rainfall multi-
week & seasonal experimental forecast products 
from ACCESS-S

• Make experimental products available on a 
research web server for trial and feedback
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Warning- the following slides contain maths



Years 146
Average 165 mm
Median 163 mm
Lowest 16 mm (1901)
Highest 426 mm (1886)



Median

Years 146
Average 165 mm
Median 163 mm
Lowest 16 mm (1901)
Highest 426 mm (1886)

Same data, sorted



50% of the data has 
been “drier” than the
median

50% of the data has 
been “wetter” than the 
median

No information on the 
“normal” or “average”

It’s one or the other!

There is historically a 
50% chance of rainfall 
falling either side of the 
median.

163

Drier

Wetter

Binomial (two’s)



X

From 99 model runs-

At Longreach a 70-75% 
chance of exceeding the 
median, increased chances of 
wetter compared to the 50% 
chance long term.

….but a 25-30% chance of 
being less than the median.
Even at Dubbo an 80% 
chance of exceeding the 
median does not guarantee it 
will be wet, still a 20% chance 
of it being drier.
A 50% chance doesn’t mean 
average rainfall, it means 
anything could happen, or a 
neutral forecast

X



Dec 1

Dec 5

Dec 2

Dec 3
Dec 4

Dec 6

Dec 10

Dec 7
Dec 8

Dec 9

Data divided into 
equal tenths

There is historically a 
10% chance of rainfall 
falling in each decile.

Deciles (ten’s)



Decile 1 16-55 mm

Decile 2 55-82 mm

Decile 3 82-116 mm

Decile 4 116-136 mm

Decile 5 136-163 mm

Decile 6 163-174 mm

Decile 7 174-203 mm

Decile 8 203-228 mm

Decile 9 228-278 mm

Decile 10 278- 426 mmLoR

HoR
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Dec 1

Dec 5

Dec 2

Dec 3
Dec 4

Dec 6

Dec 10

Dec 7
Dec 8

Dec 9

These descriptive 
words are not creative 
writing!

Decile 1 Very much 
below average

Decile 2-3 Below 
average

Decile 4-7 Average

Decile 8-9 Above 
average

Decile 10 Very much 
above average

Very
Much
Below

Average

Average
Below

Average

Above
Average

Very Much
Above Average



Quintile 5

Data divided into equal 
fifths

There is historically a 
20% chance of rainfall 
falling in each quintile.

Quintiles (Five’s)

Quintile 1

Quintile 4

Quintile 3

Quintile 2

Dec 1&2

Dec 7&8

Dec 5&6

Dec 3&4

Dec 9&10



Quintile 1 16-82 mm

Quintile 2 82-136 mm

Quintile 3 136-174 mm

Quintile 4 174-228 mm

Quintile 5 228-426 mm

LoR

HoR

82

228

174

136



Dec 1&2
Unusually Dry

Decile 3&4 Drier

Decile 5&6 Average

Decile 7&8 Wetter

Decile 9&10
Unusually Wet

There is historically a 
20% chance of rainfall 
falling in each quintile / 
2 decile grouping.Unusually

Dry

Average

Drier

Wetter

Unusually
Wet

Dec 1&2

Dec 7&8

Dec 5&6

Dec 3&4

Dec 9&10



The FWFA project has defined for the purposes of forecasting extremes.

Decile 1&2 rainfall “Unusually Dry”.

Decile 9&10 rainfall “Unusually Wet”.

Decile 1&2 Max. temperature “Unusually Cool” day temp.

Decile 9&10 Max. temperature “Unusually Warm” day temp.

Decile 1&2 Min. temperature “Unusually Cool” night temp

Decile 9&10 Min. temperature “Unusually Warm” night temp.



The analysis and forecasts are being done at 
intervals of weeks 1, 2, 2+3, months 1, 2, months 
1-3 and 2-4.



1. Maps showing likelihood of very cold/hot and 
very dry/wet

Maps that indicate the chance of having extreme (deciles 
1&2 and deciles 9&10 respectively) rainfall, maximum 
(Tmax) and minimum temperature (Tmin) for the weeks, 
months and seasons ahead

2. Decile/quintile bars

Location-specific bars that indicate the shift in the 
probabilities compared to usual across the deciles.  Available 
for rainfall, maximum (Tmax) and minimum temperature 
(Tmin) for the weeks, fortnights, months and seasons ahead

Examples from the experimental 
products website (ACCESS-S1)

Operational Products #1 and #2
Transition to "services" and the BoM 

public website (ACCESS-S2)
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November 2021 – January 2022
Chance of unusually wet

• Increased chance of unusually high rainfall (in top 20% of historical 
observations) in parts of eastern Australia, SA and the NT.

• New! 'Chance of extreme' outlook maps for 
upcoming weeks, months, seasons

• For rainfall, maximum/minimum 
temperature

• Drill down to specific locations
• Explore these new maps at: 

http://www.bom.gov.au/climate/outlooks/

!NEW

http://www.bom.gov.au/climate/outlooks/#/rainfall/extremes/p80


November 2021 – January 2022
Chance of unusually warm days

• Increased chance of unusually warm overnight temperatures (in top 20% 
of historical observations) across much of the country.

• New! 'Chance of extreme' outlook maps for 
upcoming weeks, months, seasons

• For rainfall, maximum/minimum 
temperature

• Drill down to specific locations
• Explore these new maps at: 

http://www.bom.gov.au/climate/outlooks/

NEW!

http://www.bom.gov.au/climate/outlooks/#/rainfall/extremes/p80


November 2021 – January 2022
Chance of unusually warm nights

• Increased chance of unusually warm overnight temperatures (in top 20% 
of historical observations) across much of the country.

• New! 'Chance of extreme' outlook maps for 
upcoming weeks, months, seasons

• For rainfall, maximum/minimum 
temperature

• Drill down to specific locations
• Explore these new maps at: 

http://www.bom.gov.au/climate/outlooks/

NEW!

Model run 25 Oct 2021

http://www.bom.gov.au/climate/outlooks/#/rainfall/extremes/p80


Climate outlooks – now with climate extremes
• ACCESS-S2 is now live and supporting FWFA extremes products
• FWFA Products #1 (extremes maps) & #2 (quintile bars) were put on the BoM website on 1 November 2021 
• Minister Ley and Minister Littleproud announced the new website via press release
• Demo

http://www.bom.gov.au/climate/outlooks


Past Accuracy
- the ROC score 
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• Extremes forecasts have been tested over the period 1981- 2018

• We *don’t* use percent correct as most of the time we don’t 
forecast extremes and then don’t observe extremes, so our percent 
correct score would be bloody brilliant! 

• Its like forecasting tornados – if you always say "no tornado is 
forecast" you'll be correct 99.9% of the time!

• Instead use Relative Operating Characteristics (ROC)

• A score below 50% says you cry wolf a lot (false alarms) – take 
extremes forecasts here with a grain of salt

• Green areas on the map say "when there is a forecast for extremes, 
most times you get an extreme" (hits) – take care in these regions

• The darker the green, the more confidence we have in the forecast



Potential uses and applications
• Nitrogen spreading in crops where rain is needed in two weeks.
• Hay making where curing to baling might take two weeks.
• Fungicide application decision in viticulture and horticulture where warm/wet weather at critical times 

demands protective coverage.
• Harvesting logistics for viticulture and horticulture and grain crops needing rain free.
• Sugar cane harvesting logistics requires a run of rain free weather.
• Minimising environmental impacts of heavy rain when applying fertilisers and pesticides.
• Planning of sheep shearing and lambing paddocks if cold/wet is coming.
• Planning of water supplies for livestock in rainfed areas.
• Planning for the locking up of fodder paddocks.
• Dryland summer cropping decisions requiring follow up rain.
• Critical irrigation timing at sensitive crop stages, where heat maybe detrimental.
• Planning of livestock shelter, feed and water supply when a heat wave might be coming.
• Pasture paddock management when too wet is forecast
• Water Trading – planning for which areas may need water or will receive good rainfall soon

Any time guidance post 7 days is needed.



Early feedback from farmers and collaborators
"Whilst weather forecasting is not an exact science, these tools will be really valuable in planning our work program on a 
seasonal level." Dairy Farmer

"These new products give a fuller picture to the seasonal outlook and answer some common questions posed by farmers. 
Grain farmers point out that it is easy to manage seasons that are slightly above or slightly below the average; they are 
interested in the very wet or dry and very warm or cool seasons." SARDI crop researcher

"They are valuable products. Being forewarned we can change things around in our system according to what these 
products are forecasting." Sugar Cane grower

"These maps are better than the current probability above or below median because a farmer wants to know the 
probability of the drier/ wetter/hotter/cooler and therefore the deciles at the extremes are of more interest." Beef producer

"It has been very insightful being a part of this project. To pin down what could be of value in on farm decision making has 
been challenging. The process of working with the BoM on these FWFA products highlights the value of a co-design 
approach in delivering a useful outcome." Dairy Farmer

"Farmers over the last 15 years have always expressed their frustration of the limitations of a plus and minus median 
forecast. It is with great joy that will now be able to ascertain how dry, how wet, how hot, how cold, couched in terms of 
probability of course!" Agriculture Victoria Agronomist



What's next?

• Product #3 goes live end March 2022. 
User feedback for proposed operational 
version underway

• Operational design of products #4, #5 
being initiated, going live end May 2022

#3 – Location based weekly/monthly time series of 
rainfall/temperature outlooks (Climagrams)

#5 Maps showing 
heightened 
probability of 
rainfall burst

#4 Location based
rainfall probability of 
exceedance chart



Thank you
Questions?

www.bom.gov.au/climate/outlooks

http://www.bom.gov.au/climate/outlooks
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