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Background

. The importance of climate change, climate variability
extreme events is clear

. Key driver of production and income fluctuations .....
And of social well-being!

. Improve the forecast of extremes (e.g. extreme high or
low rainfall, heat, cold and frost)

. Aim - decrease impacts on farm and industry profit.



ForeWarned if ForeArmed

Take home messages

 Thereis a major project underway

Multi-facetted approach of the
project

What are we talking about —
experimental products and processes?
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Estimated cost of $1,500 per farm

So what?
Heatwaves and milk production —

11% state-wide drop in milk production
$6.6M loss to Victorian farmers over 3 days
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Overall Project — 4 Components

Research

 Improve predictions - for rainfall (wet, dry), temperatures
(hot, cold), frost.

. User needs’

Development - develop new forecast products - weeks to
season out

Industry review - assess new products. Understand timing,
timeframes, layout. Risk management products

Communication & training to industry — bolt onto existing
processes



Forewarned is Forearmed
Integrated approach

Reduced impact of weather and climate

Forecasts of weather and extremes on agriculture

climate extremes weeks to
seasons ahead

Options and tools for
industries to proactively plan
and manage for extreme

Feedback events
y V- P— N .
Work Package 4 Adoption Work Package 3
(WP4) i (WP3)
Extension and Interfacing to
training Industry decisions
£
Adoption
Engaging industry Feedback - ~ Feedback Broad industry and
{ .
reference groups and Work (';\7;';?99 2 supply chain
advisors Extreme forecast applicability
products development
\ and delivery Y
Feedback Feedback
— / Rural RDC partners \

Work Package 1 Meat and Livestock Australia LTD

(WP1) Grains RDC

User needs and Sugar Research Australia LTD
forecast system ’ Cotton RDC
End-to-end R&D with multi- \ development / Rural Industries RDC
organisation collaboration Dairy Australia LTD

\Wme Australia /




Forewarned is Forearmed

Objective: Equip Australian agricultural value chains to foresee & proactively manage the impacts of extreme climate events

Improve extreme events forecast (rainfall, temp) weeks to seasons ahead# develop new end-user toolsﬂ communicate outputs

1. Understand industry needs and 2. Develop extreme event forecast

improve forecasts

products

3. Industry engagement

4. Extension & communication

Aims & activities

Increase understanding of drivers
of extreme events

Reduce systematic biases in
forecasts to improve accuracy
Understand what industry needs
(and when) in relation to forecasts
of extreme events on multi-week
to seasonal timescale

Feed above into activities 2, 3 and
4

Lead Partners: Bureau of Meteorology,
Monash University,

Aims & activities

Evaluate key historical extreme
events (hindcasting)

Develop new extreme
weather/climate forecast products
Test & refine new forecast
products, such as heatwave
predictions

Increase uptake of forecast
products

Lead Partners: Bureau of Meteorology

Aims & activities

Establish reference groups for key

agricultural industries

. Identify key historical extreme
events

. Develop industry-specific risk
management plans

*  Trial experimental products

. Record producer responses to
extreme event forecasts

plans developed

Lead Partners: University of
Melbourne, University of Southern
Queensland, SARDI, QDAF

Aims & activities

. Operate Community of Practice
(researchers, advisors, producers)
to improve understanding of new
forecast products

. Communicate the value of new
products through existing
networks

. Increase awareness of new risk
management tools

KPI KPI KPI KPI
*  Improved seasonal forecasts and *  Deliver at least 5 new extreme *  New products trialled and *  Increased awareness / use of
ability to predict extreme events event forecast products that are reviewed by producers extreme events products
valued by producers . Industry-specific risk management | ° Improvement in industry (ex-ante

Cost Benefit Analysis (CBA))

Lead Partners: Agriculture Victoria,
BCG, third party for CBA

Budget: $6.832 M (cash & in-kind)

RDCs

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

Budget $6.232 M (cash & in-kind)

Key Stakeholders

Other partners
Commonwealth Department of Agriculture and Water Resources, SARDI,
University of Melbourne, University of Southern Queensland, Bureau of
Meteorology, BCG, Agriculture Victoria, Monash University, QDAF




Who is involved - partners and investors
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Forewarned is Forearmed - scope

Industry reference stations
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Forewarned is Forearmed:
Integrated with other projects — RR&D4P Rd1, MCV, ISFS, NACP

Work package 1 (R):

Improving the

forecast system P il Assessing user needs
; * Understand user needs R o
* |Improved seasonal forecast system g b
extreme” — .
Critical times of year C{("“Ca| tln;]escales
(weeks/months/seasons)
Work package 2 (R&D)
EIGH R I ) ) Prolonged heavy rain in
. advance do you A run of very hot nights in Octoberis...... If | knew there
* New extreme weather/climate forecasts Dt inknows SRR e waos Goloi0 b foace fn
average extremely wet days |
could.....
. . | really need to know if Oct-Dec is
 Enhanced BoM service to agriculture o e e B by ozl haveanemy P
Ideally | need to know this by July. If negative impact. If | knew .
_ I knew, then | could make decisions there was an increased “‘
Outlooks for multi- to... likelihood of a frosts more e
week and seasonal than one week in advance, | ‘
timescales ot o= s
~
Week 2
Week 3

Weeks 1and 2
Weeks 2 and 3
Weeks 3 and 4
Month 1

Month 2

Month 3
Season 1
Season 2
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Forewarned i1s Forearmed:

T

Work package 3 (D&E):

Establish industry reference groups

Identify key extreme events of consequence

Develop industry-specific risk management

Collect and evaluate feedback on forecast products

Work package 4(E)

Very Fast Break
3 November 2017

Existing channels - Community of Practice / The Break il ,“'
: s d Tie Jale Grey

Seasonal Risk Agronomist
Bendigo

Increased awareness of new products & risk management tools

Increased uptake of extreme event products by agricultural industries
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Forewarned i1s Forearmed:

Products
o Likelihood of extreme weather events (e.g. frost, heatwaves)
o Extremes averaged over longer periods (e.g., an extremely hot month, an

extremely wet season)

L . e [ S e ==

Website with experimental products (password protected) = s :
o Not official products

General Extremes

Not to be publicised e PV YN

For research purposes only
Feedback needed 1T P

O O O O
—=
& \
\ \
L
" g :\/\1 ) 2 | _

Will improve over time —_——

o Not all will be used / operationalised

Out-of-scope for this project: wind extremes, tropical cyclones, hail,

thunderstorms, tornados, fire weather
12



Website:

* Forecast Forecast Start Date Feedback
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General Products Product Characteristics
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* Probability of decile 9 & 10 heat week after next across Australia

*Forecast date
*Variable (temp)
*Where
*Timeframe
*Product (map,

plume)
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Forewarned is Forearmed:

More info:  propability of above median Rainfall Start: 20181104
Curre ntIy Region: Australia Period: Season: 20180101 to 20190331
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Forewarned is Forearmed:

More information:

Climatological pie chart

Climatological bar

Declles3& 1 Deciles 788

Rainfall Decile Bars

Region: Mullewa

Rainfall Pie Charts

Region: Mullewa
20.0%
o [man, oz N

Season 2 (JFM)

Season 2
(FM)
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Forewarned is Forearmed:

New products — heat wave

Chance of having a decile 9-10 week

Probability of Decile 9&10 Maximum Temperature Start: 201810
Region: Australia Period: Week: 20181030 to 201811
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Chance of having more hot days+nights
than usual in the forecast period

Hot Day and Might (Tmean) Probability Start: 20181023
Ragian: Australia Period: Week- 20181030 to 20161105
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Forewarned is Forearmed:

New products — heat wave

Black line: The observed 90" 'I%creas?c_lfhot dayfrthk; t This is the 75" percentile i.e. more than
: : range" if some of the forecas .
percentile threshold of daily' Tmean ensemble are forecasting 25% of the ensemble are forecasting
; temperatures exceeding the temps > historical (climatology) 90t
r(]:.altcu_lat|ed bY Igc:kmt% bacl:tpv«'-lz-r t?e ¢ historical (climatology) 90th percentile. The chance of "hot days" is
y;sacr)r;cgo/opsfrlgay:;reehzat\telrctt:):; ,:::: . percentile 25% (i.e., more than double the normal
: risk, which is 10%
threshold for the given time of year. °)
sanDue: 20181023 HOTDAYS (in deciipA0; orange)  pyioq; 2310zt wo2iyieons

2 FORECAST from 23 Oct
The "plume" is the forecast

« White line: middle (median)
value of the forecast ensemble

- Dark grey: interquartile range
(between the 25" and 75" percentiles
of the forecast ensemble). 50% of the
forecast distribution have values in
this range.

- Light grey: interdecile range (between the
10t and 90" percentiles of the forecast ' 90th parc. 088 intacdocde FCST range interquartie FCST

A A - ) ' L !
ensemble)' 80%) Of the forecaSt dIStnbUtlon 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 V7 B 9 10 11 12 13 14 15 16 17 18 19 20 2
B A 1 1 1 1

have values in this range. Oct 2018 Nov 2018




Explainer images

Australian Government

Bureau of Meteorology Product Characteristics

Variable: Domain: Forecast Period: Qutput options:

| Maximum Temperature v |  |Australia v | v | Probability in Decile 9 & 10 v |
Top/bottom decile maps for y g
Example: winter season rainfall forecast being in decile 1 and 2
Pie charts for weekly ightly onal g - -
Example: winter season rainfall forecast
Climalological pie chart froipnlwinl Increased likslinaad for
melles wiler upcoming winter rainfall
Historical dste are sranged in order from e poes seasan lo be in deciles 1 - — -
lowest 1o highest winter rainfal seasons and or 2 (e, being amongst Histograms for DAILY data within a week/fortnight/month/season
paritioned into three equal groups (terciles). Wil third of the driest fifth of historical i .
I:;ml:m“;hlm a::;em:; v.;;::l;; m;':ﬂ.'m"" conditions) Example: maxlmum]l-empsramre forecast for an upcoming fortnight
s the lowest tercie, the mi i Sacsona nme
of the values are the middle tercile end the hetancal panad 2 Graph bt Th b of Gays s ha Frtnight
upper third are the Upper tercie, datriuton of galy mumum e
Loiwest third of mperatires rarmally The yellow
e . e e T Masimum Temparatura Forecasi and Clenaology b the fomact
. e Nt parion ¢ u 3 o0 imercal (ra— PEUTR——
Forecast pie chart [ SeToiR T . et
Gmenmigusi el ek
m..mmmw " s 205 QW
borrestprrrie Wy o the raconsof days?
The values that pariition the historical data T G s el Incressed chance of
Roduced chance of )
inta terciles are apphed o the forecast The being a decie 1 or 2 beirg a decile 10r 2 m nmt s o f 4
inge of the forecast that is in each aifall sexsan ranfal season arer o T 1ot s
tersila is then displayed as a pis charl. P T T oore s thae usual
e e vt i g i ——
seazon berg n he wellest i - exceeding 26°C i the
season ey in he wellest forecast for weeks and e mw:‘_b::wd:“
' " [ ——— ance of g
Example: chance of having a heatwave in the next 2 weeks tha 26"26°C b f: Tamparatnes below 26°C
ety “with the grey Eraphl.
+ 15 mamban frecy
HEATWAVE PROBABILITY c e e
Heatwave definition: Stan Date: 20180921 Parod: (2 Woeks) 2110812018 10 04102018 e ]
S P T g .25 o 1 245 i
90" percentite threshold of daily T, The e 367 e
'_n»ﬂ..ﬂ._v expect vear (252 ¢y
The 90" parcentile threshold is calcutatod by
Tooking back over the historical period for the
particular time of year of nterest. 10% of
days are hotter than this threshold. The index
il capture “warm waves” in the winter half
el il THI distributions for DAILY data within a weekifortnight/month/season
because the threshold is determined relative .
10 the given time of year. Example: Temperature humidity index (THI) forecast for week 3
‘Graph shows the number of days In the week
Increased chance of THI = Tyt 036 x Ty 4 41.2 experiencing THI in specific bins
having s heatwavy: m o dally masimum temgarature Tamparatuns Humiaty wisex pra—
(warm wave) at Te dally dew point temparature Rz e P o s 2 e
Decile bars for weekly/ i averages some stage in the 5 T,# (2345 In(vP [ 6.112)) /17,67 - In(vP / 6.112)) =
2-week period over 10 30 50 7 %0 VP: mean of 8am and 3pm vapour pressure
Example: winter season rainfall farecast the south-west. - e
Climatological bar Megeengp sretomoirne ¢ | e
pesiont an . cuerayed o the grey ragét H
Temperature forecast for the upcoming days, highlighting hot days [ -
B e e it y T — i
The forecast is based on a set (ensemble] of sightly different forecasts to take into aceount e ey graph it dfributon of il 5 i
L. U uncertainties. The shaded plume indicates h ) inty in il irnapiorialt st ey
Histarical data are armanged in owder from lowest o highest winler rainfall seasons and parfitioned into five the future state grows as forecast lead time increases. ] T e he o N
equal groups {quintiles). Tha lowest group of the data values are defined as deciles 1 and 2, the second . ©ome forecasting
deciles 3 and 4, and so on. By definition, each of the five groups has & 20% likelihood of Black bne: The o017 percentile aaiy T s e e e R e
occurrence based on the historical period. The forecast hws an increased chance of Temperaturs Humidty nden
Isuing ore s i a1 Of THI A—
L N — exeeding 65 i the week and a reduced
- e e e s
e PP — it g ot T LT —
Sesson 1a ba i dailes 1 o WADLEC TNt 366500 10 b 1 wrahh b expecect forthat e ef year 153.3)
216 being amangst e ecics 5 or 10 (., baing
et e g o st ¢
o Hisorical conaicen) Lght ey oe light crange: Thes = Th st n the iy sty .. 12
Forecast bar the enerdecile range (beween the
" apd 50 perceréles of the
Clrmaiogial orecast ensemalel, B0 of the
ferocs ditnbaion hsue vabies 1
23.2% 12.1% pbdieg (20%) s range.
W e mecian (iddie of the
The values that partition the historical data inta quintiles are agpiied o the forecast. The percentage of the farecast cnaembie
forecast thatis in each quinte s then dispiayed.
Dk grey or ek ararge: This s

pE—— - e

forucast ensamiiel, 5% of the WU MMM A EMsm R NN 23 45§ TR W s
st distibtion have vaases in e St

s range




Product Variable

Week 2, Week 3, Weeks 1+2, Weeks
Tmax, Tmin, Rainfall 2+3, Weeks 3+4, Month 1, Month2,
Month 3, Season 1, Season 2

Week 2, Week 3, Weeks 1+2, Weeks
Tmax, Tmin, Rainfall 2+3, Weeks 3+4, Month 1, Month2,
Month 3, Season 1, Season 2

Week 2, Week 3, Weeks 1+2, Weeks
Tmax, Tmin, Rainfall 2+3, Weeks 3+4, Month 1, Month2,
Month 3, Season 1, Season 2

3 or more consecutive days > 90" Week 2, Week 3, Weeks 1+2, Weeks

Heatwave maps percentile clim 2+3, Weeks 3+4

Daily Tmean > 90t percentile clim
-‘ L Week 2, Week 3, Weeks 1+2, Weeks
Hot days maps Ty Coming soon: 2+3, Weeks 3+4, Month 1, Month2,
: i Hot days: Tmax > 90™ percentile ~ Month 3, Season 1, Season 2
Hot nights: Tmin > 90" percentile

Daily Tmean

Hot days plume (stations) iy~ = Coming soon: Out to 30-days
: Daily Tmax
Daily Tmin

.. . . Week 2, Week 3, Weeks 1+2, Weeks
THI (Temperature-humidity index) . 2+3, Weeks 3+4, Month 1, Month2,

S . THI = T_max + 0.36 * T_dew + 41.2
daily distributions (stations) . . Month 3, Season 1, Season 2



Forewarned i1s Forearmed:

Governance

MLA / DAWR contract

Research provider and funding contributor contracts with MLA
Industry Advisory Group (IAG)

Project Leaders group (PLG)

Plans in place — Project, Communication, M&E, Risk management
Three sets of milestone reports completed — 4t on its way
Linkages to other projects

Newsletter
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Forewarned i1s Forearmed:

* Thanks!

e Questions?



