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How do people like to see the forecast

<  Rainfall - Summary (i )

Chance of above median Outlook scenanos Chance of at least

. Australia forecasts wet winter in boost for rural exports, Reuters, 30/06/2016

Varles aCC @ Awstralia is expected to see wetter-than-average conditions across much of the country over the next three months, the
country's weather bureau said on Thursday, providing a boost for the country's agricultural production. Much of the
country's east coast and South Australia has an 80 percent chance of exceeding the average rainfall totals between July

tO g rou p an and September, the Bureau of Meteorology (BOM) said. Western Australia - the country's biggest rural producing state -

. has a 70 percant likelihood of exceeding average rainfall, the bureau said. Should the weather outlook pan out as

Im po rtantly expected, output of agricultural goods such as wheat, beef, sugar and milk could exceed official estimates. The weather
outlook is a particular boost for wheat production, Australia's most significant rural export. Australia earlier this month

- - raised its production forecast for wheat to a four-year high after favourable weather in recent months boosted
ap pl ICatI O n production prospects for the world's fourth-largest exporter.

ae-2

July 15 ikely to be wetter for most of Australia, except southwest WA
The current outiook reflects the combination of a developing negative Indian Ocean Dipole, a continued

cooling of tropical Pacific Ocean sea surface temperatures, and very warm sea surface temperatures
surrounding northern and eastern Australia

Histoncal outlook accuracy for July to September 1s moderate over most of Austraa, but low in parts of
the tropical north, near the WA border and central SA
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https://www.youtube.com/watch?v=OOipYYfsYCw

How do people like to see the forecast

Northern rainfall onset

@ ed 30 June 2016  Mextissue 28 July 2016

The northem rainfall onset date occurs when the rainfall total in a particular region reaches 50 mm or more from 1 September. It is considerad
to be approximately the amount of rainfall required to stimulate plant growth after the dry season.

Rainfall onset Normal onset ENSO influences Outlook accuracy About the rainfall onset

rly Northern Rainfall Onset

ureal of Mabeorology

Early onset likely across northern Australia

The chance of an early northern rainfall onset for 2016-17 is higher than average over much
are highest over the Top End of the NT, the Cape York Peninsula, the Kimberley and southe:
northern Australia is likely to receive the first rains after the dry season earlier than normal.

Qvwer the Pilbara and the southern NT, chances of an early or late rainfall onset are roughly ef

This is the first of three issues for the 201617 season.

Map showing the chance of early northern rainfall onset

2 M I ap 45 3 55
Chanca of early rainfall ons
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http://www.bom.gov.au/climate/rainfall-onset/

Data without context iIs meaningless

Why are statistics useful?
Take some raw data...

Arrange it in a useful way

« Get more information from the data you have
_ :‘% Australian Government
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We can use statistical methods to describe our data




Climate Predlctlon — this Is why we can predict

Climate pre' '
PDF (_prOb Normal climate
of a climateH distribution — ernal

forcing (e.gB probability of  YISEN(e))
wet/dry = long

term average

Conditional
climate
distribution, for
_example “El Nino”
P L — | conditions.
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Mean vs variability

Melbowne Regional Office (086071) Jan 2011 maximum temperature

Summer vs Winter
temperatures in Melbourne.

- Physical reasons why
summer on average IS
warmer than winter.

- But | can not tell you what
the forecast will be on every
day and some summer days
might be colder than some

winter days.
_ﬁ h Auvstralian Government

of Micteorology

Maximum tem perature (*C)
- bt (¥ d i -

BE
ix
]

legional Office {086071) Aug 2011 maximum temperature

Maximum temperature (2C)




Probability, chance, how likely?

A probability describes the likely occurrence of a
particular event. It's conventionally expressed on a
scale from O (impossible) to 1(certain).

Impossible Unlikely Even Chance Likely Certain

O : 1
=7 DD
DI

l—Er:L—_Er_CHance. 4-in-5 Chance

Careful of terminology — For example people will have different
i‘?% anniimBemmet— jdeas of what 'likely' or 'unlikely' means
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Terciles - Base Rates..

Funafuti Rainfall rainfall (64 yrs)
33%ile: 1004.6mm 67%ile: 1238.5mm
LEPS=-1.9% Hit-rate=18.8%
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Interpreting Terciles

549 chance of ke 597 2mem 67 wde: 790 3o

rainfall being ‘above ———
normal’. v'
But...

Still a 46% chance
of rainfall not being
‘above normal’!
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Probabilities — other factors may influence risk
level

- Five blue stones

A climate-market matrix with an estimate of years of occurrence added

- Three yellow stones - .

ely years of 25 2.5
- Two orange stones gecurrence per
Guess what you will pick -
OUt High Mormal
money on the outcome —
would this change your i’; Somntons
decision? £

Foor +

:,a:? Austral Tlr:rr(.:wr|“:_uml Mumbers are indicative only and may vary from location to location and enterprize to enterprize




Terciles divide the data into three

Terciles divide data into three categories that have the same
chance of occurring in the long term.

Example 1: 63 years of Dec - Feb
rainfall at Funafuti:

33%ile: 1004.6mm_67%ile: 1238.5mm RN VTSRS (N o[l (o)A R (o] g g IR (=T (o | (SN
< 1004.6 mm,

21 years had rainfall near-normal
(tercile 2) 1004.6 — 1238.5 mm, and

21 years above-normal (tercile 3) >
_ ,{?3_ Austrlian Gorernmnen 1238.5 mm.

of Micteorology



Comprehension — chance of exceeding median

Example: True or False

It will rain across less than 40% of NSW, true or false (9 of 100
answered incorrectly)

Northeast NSW can expect 30 to 40% of its median rainfall, true or
false (27 of 97 answered incorrectly)

The chance of exceeding median rainfall is between 30 and 40%
over much of northeast NSW, true or false (10 of 100 answered
incorrectly)

There is a 60 to 70% chance that rainfall will be lower than the
median over much of northeast NSW, true or false (43 of 100
answered incorrectly)

30 to 40% of Bureau climatologists think it will be a dry winter in
northeast NSW, true or false (19 of 99 answered incorrectly)
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Comprehension — chance of exceeding median

Accuracy map — reasonably high level of comprehension (rate of incorrect
response ranged from 10 to 30%)

Tercile map — comprehension also pretty good, but people not comfortable
with the word "Tercile"

How comfortable are you with the Bureau using the following terms:

Tercile: Median:

Very comfortable [(24.49%) Very comfortable [(46.94%)

Comfortakle {(27.55%) Comfortable (37.76%)

Uncomfortable (47.96%) Uncomfortable (15.31%)

i :‘% Auvstralian Government
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+ Brisbane Climate outlooks workshops —

+  Perth participant demographics
: Business services
« Orange Emergency services Energy (e.g. consulting
Research / and legal)
4%
o 2%
Canberra 20; P> -— 2ok
 Melbourne i Water Government-
Govg;g}:gent Australian
« Birchip 1208 304

« Longreach

A\Construction

 Darwin 1%
Government-

(Aug 2015 — Jun 2016) Local

Approx. 18 attendees 6%

per workshop \ Mlnlnl__go,rlglsstfrl;rles,

AN
srmgnife " Burean of Mheteorology 2%



Feedback — Rainfall

« Rainfall is the most used outlook parameter
» User-selected threshold most desired.
« Chance of extreme heavy rainfall also requested

« Common decisions relate to:
 When/what to plant
 How much to plant
 When to harvest
 How much stock to carry
» Irrigation schedule
 When/what spray to use
* When to authorise controlled burns
* When to re-surface roads
* When to store sandbags (local council)
« When to move equipment
«  How much time to allow for a job Rainfall - The chance of at least 10mm

o % Auvstralian Government
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Weather forecast for the next 7 days
- usefulness by time of year

Somewhat (11.00%)

Mot wvery (1.

Hot at all

Don't know

Extremely (37.11%)

Very (37.11%)

Somewhat
Hot wery | Hot wery

Mot at all (3.09%) Hot at all

Don't know (1.03%) Don't know (1.03%)

Winter

o ESW  Australian Government
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Outlook for weeks beyond 7 day forecast
- usefulness by time of year

ewhat (16.16%)

HNot wvery (4.04%)

Hot at all (1.01%)

Don't know

Autumn

Don't know (2.02%)

Extrem
remely

Very (47. {43 .88%)

mewhat

Hot very (4.04%)

Hot at all (1.01%) Not at all

Den't k
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Outlook for the coming three months - usefulness by
time of year

Mot wery Hot wvery (4.12%)

Not at all (1.03%)

Mot at all (1.01%)

Autumn

Extremely (30.93%) Extremely (37.11%)

Ver W

Somewhat (24.74%)

HNot wvery (4.12%)

Hot wvery (4.12%)

Mot at all (1.03%) Not at all

Winter Spring

= Ausiralian Covernment
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Suggestions for improvement..

A lot of the data presented is too technically difficult to read.

Be nice to have a longer 3 month lead time forcast

Climate outlooks are readily available and easy to interpret but are for a
limited range of parameters at present.

Current products are useful, but there is scope to improve service
through greater focus on timescales of 1-4 weeks.

Forcast rain fall can disappear quickly, also Dof Ag WA and the BOM
can differ, why

Generally meets needs but always looking for better, more reliable
advance warmning of wet weather.

Mot readily accessible i.e. obtuse/dense/clumsy as if presented for
knowledgeable boffins not users. It needs to be in a format that can be
used straightaway with out effort to interpret further with a prerequisite
meteorological degreel

et f- % Australian Government
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Climate Sensitive Decisions

ki CES LY - il in decision sheet

Your business/organisation.

e o Don’t assume you know
Gt > what the stakeholder
wants — | had assumed
s every farmer wants rain
i ' but at some times of
Fouca o oo sesn year this will not be the

Forecast for the coming six months

Forecast for the coming 12 months C aS e l
1 n

What time of year do you make this decision? August - October

Do you have a critical threshold? Please provide detail on d vith X £ d. riously, with
why it is critical =

What is the value of this decision (optional)

= Ausiralian Covernment
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Different Needs of Users

Rainfall Outlook accuracy Rainfall averages About the outlook
Wetter conditions likely for most of mainland Australia

Summary

A wetter than normal season is likely
for most of mainland Australia

The Kimberley, parts of western WA,
and Tasmania have no strong
tendency towards being wetter or drier
than normal

The main climate drivers for this
outlook include a negative Indian
Ocean Dipole, a neutral-to-cool
tropical Pacific, and warm sea surface
temperatures around most of Australia

Chance of exceeding the median Rainfall ] 0% Outlook accuracy is moderate over

August to October 2013

Froduct of the Mational Climate Centre

most of Australia except the interior of
WA,

s
B Cammamvamts of fustrails o raian Bursau of Metearoogy [

Larger view = PDFE(2MB) Wider Australian region 5 Old colou

Details

The chance of exceeding the median rainfall for August to October is more than 60% over most of mainland Australia. The chance
rises to more than B0% over southeast SA, southern NSW and most of Victoria. Such odds mean that for every ten years with similar
climate patterns to those currently observed, about six to eight August to October pericds would be expected to be wetter than
average over these areas, while about two to four would be drier. However, it should be noted that rainfall is typically low at this time
of year over tropical Australia, and contributes to only a small part of the annual total.

The chance of receiving a wetter or drier than normal August to October is roughly equal (i.e., close to 50%) over the Kimberley,
western WA, parts of the Cape York Peninsula, and Tasmania.

Climate influences
A negative Indian Ocean Dipole (10D} event is in progress,. and is expected to persi i A egative 10D during



When communicating your forecast

No acronyms.
ENSO is an exception to this rule.
SCO should not be used. It can be shortened to ‘the outlook.’
Do not use ‘JFM’ — use Jan-Mar period.
Main point upfront.
This can be gqualified with another sentence if required
State location first:
Good: “Northern Australia is expected to be warmer than average...
Bad: “It will be warmer than average in Northern Australia...”
Short sentences.
One key point per sentence (i.e. try to avoid double/triple barrelled sentences)

Don’t refer to ‘confidence’ and ‘outlook’ in the same sentence.
’:% Avstralian Governrment
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Current

Odds

Probability or probabilities

Anomalies

Favoured
Median
Percent consistent

Chance of exceeding median

A return to neutral conditions.

Other or preferred options

Likelihood or likely
Chance

Likelihood
Chances
(ok to use in some instances)

May need phrase to describe.
Difference from average or normal

Likely
Normal /  Usual /|  Average

Past accuracy

Chance above average

Balanced
Stable with no El Nino or La Nina influence



Communicating forecasts
Stacking the odds in your favour

) 016/238

Climate Outlooks: Stacking the odds in your favour

= Ausiralian Covernment
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https://www.youtube.com/watch?v=8Y5poxiwEQM&feature=youtu.be

Why does audience matter?

- Because we want to make
sure the right people hear what
we're saying!
- If we don't think about who we
are trying to reach, we won't
adapt our communication to suit

their needs — and then they won't _
listen. Re)levance

h? 2, % Australian Government
ry T
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Writing for an audience

Keeping your audience in mind while you write can help
you make good decisions about:

What information to include

Which main points to focus on

How to organise and prioritise your ideas

What kind of words and language to use

The best kind of examples and photos to support your story

-
:% Australian Government
SRR B

of Micteorology




Communicating forecasts

Potentially a serious topic but:
« Can talk in language people
will understand

« Scientific concepts with
relatable examples

« Actions for people to take

v Australian Government
et Buresu of Meteoralosy


http://www.pacificclimatechangescience.org/wp-content/uploads/2013/08/CloudNasara_English_large.mp4
http://www.pacificclimatechangescience.org/wp-content/uploads/2013/07/CloudNasara_English_small.mp4

Jﬁ'
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Home About us Research activities Climate tools Animations

Welcome to the Cacific Adventures
of the Climate Crab!

This animation is an exciting tool to raise awareness of the science and
impacts of El Nifio and La Nifia and encourage Pacific I o take
early action in preparing for these extreme eve

Public ations & resources


http://www.pacificclimatechangescience.org/animations/climatecrab/

Communicating climate: audience and education

Welcome to the second Very Fast Break for 2016, a 5 min 6 sec Ed ucat' ng on C||mate dnve s affect' ng

summary of current climate conditions and model predictions for
Victoria in the next six months

¥ you have any comments address them to the breaki@ecodevvic govau AU Stral I an ral nfal I

The Climatedogs: The four drivers that influence

Almed at an Victoria's climate
Victona &5 well known for 85 vanabie cimate From year %o year, four giobal chmate

ag rl Cu |tu ral processes vary their behaviour, potentially resulting In wetter or dryer seasons
aUdIence Roundup of Chimatedog@nimations 0 »~

o ;‘., 4

=
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http://agriculture.vic.gov.au/agriculture/farm-management/weather-and-climate/understanding-weather-and-climate/the-climatedogs-the-four-drivers-that-influence-victorias-climate
http://us3.campaign-archive2.com/?u=f44262ae409950c15c3de4c99&id=2d4e712c73
http://agriculture.vic.gov.au/agriculture/farm-management/newsletters-and-updates/the-break,-the-fast-break-and-the-very-fast-break-newsletters

Stakeholder Engagement

IAP2 Spectrum
of Public Participation

Public
participation
goal

Inform

To |\|\)\'itlt‘ the
public with
balanced and
objective
informaton

Lo assist them in
understanding the
problem,
alternatives,
opportunities
and/or solutions

Consult

T'o obtain public
feedbaclk on
analysis,
alternatives
and/or decisions

N aa

lap2

International Association
for Public Participation

Increasing Level of Public Impact

Involve

To work directly
with the public
throughout

the process Lo

ensure that public

concerns and
aspirations are
consistently
understood and
considered.

Collaborate

[o partner with
the public in each
aspect of the
decision including
the development
ol alternauves and
the identification
ol the preferred
solution.

Empower

To place final
decision-making
in the hands of
the public

% Australian Government
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Stakeholder Engagement

What stakeholders and why?

How will you get the information to them?
How will they understand the information?
How could they use the information?

-
:% Australian Government
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Stakeholder Engagement: seasonal streamflow
forecasts N

—————

jeasonal Streamflow Forecasting Service 'lcs
P M &) 0oa/2s =m e Ol

Seasonal Streamflow Forecasts: a vital water management tool

E Bureau of Meteorology

0,407 views

+ A » wer M 1% 8

L Ansiralian Covernment
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https://www.youtube.com/watch?time_continue=4&v=7WOKXMOV2fk

Water forecasts: Case study Icon Water

Using the Bureau’s streamflow forecasting, lcon Water confidently removed
temporary water restrictions

 Icon Water helped the Bureau in experimental phase to refine products
» Case study to highlight the use of forecasts in decision making

» Forecasts provide reduced uncertainty after the millennium drought.

= Ausiralian Covernment
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Seasonal Streamflow Forecast
Service influencing water decisions

The 1997-2009 millennium drought placed severe stress on water
security in the Australia Capital Territory. Temporary water restrictions
were in effect between 2003 and 2010, with more severe restrictions
active from 2006 to 2010.

To determine if temporary water restrictions are necessary, lcon Water
considers many factors, such as:

ACTEW

N WATER'S
- current conditions such as weather, water storage levels, SESTAICTION
consumption and inflows; FACTORS

- historic consumption and inflow;

- available forecasts and projections; and L

: . o Conditions such as weather,

- how frequently changing restriction levels affect communities and EER RS SR AR
H Available f 1
businesses. Eie ey

Higtoric consumption

= Ausiralian Covernment

and inflows
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Bureau’s forecast using the following process:

* Three-month 10th, 50th and 90th percentile forecasts
are selected for chosen locations.

* Forecasts are converted to monthly inflows using
disaggregation factors specific to each month and
location.

» These flows are incorporated into Icon Water’s water
supply planning model, along with estimates of water
demand. Icon

» Operational and environmental rules are applied to
projected storage levels from each of the forecasts.

» Data are overlaid onto two year water storage
projections developed from their historic reference
climate via the same water supply model.

* Projections then inform Icon Water’s strategic
operatlonal decisions.

o Australian Government
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| BENOORA DAM

L ]
RIVER AT GINGERA

TANTANGARA HESERVOM

Kiometres
—

o 5 10

o 0 Wi,
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"

QUEANBEYAN ﬂ#ER AT TINDERRY

Legend

©® Bursau forecast ocations  Land Use
Type

Reserve
Canberra suburbs National Park

v Bulk supply mains

Water supply catchment
] Teritory beeder

State forest




Removing restrictions

The Bureau provided Icon Water with seasonal
streamflow forecasts. lcon Water converted
these into water storage forecasts and overlaid
them onto the historic reference period.

Current
el

full supply lew

The forecasts were much less variable than
historical data. Importantly, the Bureau’s
streamflow forecasts did not indicate that water
storages would decline below the level needed
to keep restrictions in place. In fact, the
forecasts showed there was a high chance that
storage levels would increase.

Actual storage levels

Historic storage levels

E
1
g
3
3
2
&

This provided Icon Water with the confidence to
remove water restrictions in October 2010.

dt'10 ke

*Note: Expected full supply level used in scenarios
increased periodically between November 2010 and
o Austealian Gevernment February 2012. Th|S was due to the planned
“ERSIEE Burcw of Mcteorology enlargement of the Cotter Dam.




Seasonal streamflow e N
forecasts are issued monthly Observed strsamflow
by the Bureau that forecast
three months ahead and
predict how much water will
flow into a stream or
catchment. They are based
on probabilities—that is the
likelihood or chance of a
given volume of water
flowing into a stream based
on recent climate and

catchment conditions.

[iN]
=]

5
g
z
=
E
g
i

]
[=]

10th parcantila
G0th parcantila
a0th percentile

40 [5:4)
Excoadance probability (9]

The October to December 2010 seasonal streamflow forecast for
. Gingera. The 10th, 50th and 90th percentile forecasts—or exceedance
-, Australian Government probability—are converted to monthly inflows by Icon Water.

Buresu of Ml teorology




In October 2010, storage Remove restrictions

levels had sufficiently
recovered so Icon Water
could consider removing 2012 =2013 —2014 —2015 —2016
temporary water
restrictions.

The Bureau’s Seasonal
Streamflow Forecast
Service reduced the range
of likely outcomes and the
decision to remove water
restrictions had a lower risk
than the projections based T wr My dn W Ag S
on historic climate

iIndicated.

3
L
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c
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Melbourne water forecast

The Bureau of Meteorology’s seasonal
streamflow forecasts provide Melbourne

Water with: Melbourne Water
' - : ] Forecasts support
* improved information to aid water Melbourne Water planning

resource management for Melbourne.

» Forecasts indicate the likely volume of
catchment inflows into the city’s major
water supply reservoirs for the next three

months. Inflow
forecast

= Ausiralian Covernment

St Bureau of Mleteorolopgy

Inflow
data

Bureau of
Meteorology

Observations for
Bureau forecasts




Stakeholder engagement improving products

Melbourne's water supply

catchments and reservoirs Sugarloal

Melbourne Water, offered insight
for the Bureau on how the
forecasts can support decision-
making within the water industry,
and enabled better
communication on forecast
performance.

Melbourne
* Water

b :% Australian Government
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Managing more with less

Severlty Of the 1997_2009 Water Storage Over The Years
Millennium Drought—
combined with projected
Impacts due to a changing
and variable climate,
population growth and
urban development—
posed challenges to
Melbourne’s water
resource management.

S
[y
=
=
[ ]
5
v

May Jul Sep Mov
Apr Jun Aug Ot Dec

-
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http://www.melbournewater.com.au/waterdata/waterstorages/Pages/Storages-over-the-years.aspx

Forecast skill — better than chance

Tercile hit rate represents the 10

number of times the forecast
matched what was observed for
the total inflow to the Thomson
Reservoir (1950-2010). The
dotted red line represents the
chance (0.33 or one in three) of
a correct forecast (of either low,
near-median, or high flows)

Bureau s models show
0.8 |mproved forecast

Tercile hit rate

0.6

when using only historical data. Forecast period
The blue bars show the forecast JFM = January, February, March

was correct more often when B Bureau model

using the Bureau's forecasts. -~ Climatology

) df h Australian Government
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Further examples of forecast value

WaterNSW: guidance on future storage levels in Burrinjuck and Blowering Reservoirs;
assist with decisions about water delivery to Murrumbidgee irrigators

Goulburn Murray Water: use in filling policy for Lake Eildon and to plan decisions on
water harvesting for Waranga Basin

Department of Mines and Energy (NT): more certainty of future flows to help mines plan
controlled releases

i :‘% Auvstralian Government
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COSPPac Climate Application Projects,
Samoa: Using Climate Outlooks to provide
Water Storage Forecasts for the Afulilo
Hydropower Scheme

Project report
Jason Smith, Tony Falkland and Grant Beard

COSPPac:



http://cosppac.bom.gov.au/

A variable climate

The seasonal climate cycle in
Samoa is influenced by the position
and strength of the South Pacific
Convergence Zone (SPC2).

South Pacific Ocean

Samoa experiences distinct wet and
dry seasons, with the wet season

running from November to April and
the dry season from May to October.

= Ausiralian Covernment
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Typically defined dry and wet seasons

Samoa

Seasonal and
spatial rainfall
variability
across Upolu
and Saval'l.




Despite the small geographical size

of Upolu, the rugged topography of
the islands along with the prevailing
southeasterly trade winds result in

substantial rainfall variability across
the island. Apia, on the north coast
of Upolu, receives an average
annual rainfall of around 3,000 mm,
whilst the Afulilo catchment located
In the south eastern highlands at an
elevation of 350 m above sea level
records an average annual rainfall
of around 5,000 mm

oW Ansiralian Covernment
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Alulilo Rigge

Afulilo Hydro-Electric Project

The amount of energy provided by the
Afulilo hydropower scheme varies
substantially from year to year due to
the effect of climate variability,
specifically ENSO, on water availability.
In any particular year, the proportion of
energy provided by the Afulilo
hydropower scheme varies between
10% and 25% of total demand.

The hydraulic residence time of the
reservoir is around 3 — 4 months. The
time that it will take for an average
single particle of water that has entered
the reservoir to leave the reservoir
(assuming the reservoir is well-mixed).

et 4 "% Auvstralian Government
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The hydrological cycle associated with a typical hydropower
reservoir

The water balance model would
incorporated six key inflow/outflow
components:

- Direct rainfall on reservoir.

- Direct evaporation from reservaoir.

- Runoff from catchment into
reservoirr.

- Outflow from reservoir to
hydropower station.

- Direct seepage from reservoir into
ground.

- Spillway flow from reservoir (when
reservoir full).
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SURFACE AREA (Sqkm)

The surface area of the
reserVOIr IS essentlal to - FEASIBILITY STUOT REPORT (1986)
calculating the direct rainfall

and evaporation at each time
step as well as the remaining

catchment area available for
surface runoff.
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You need data

Monthly water storage
volume over the
calibration period (Jul
1993 - Jun 1999).

Monthly water storage
volume over the
validation period (Jan
2002 — Dec 2012).

Rainfall data for the period
1993 — 2011 was also
obtained

~ Australian CGovernment

© Bureau of Meteorology

‘% Afulilo Water Storage Volume (January 2002 - December 2012)
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Historical variability examined

Monthly Water Storage at Afulilo Dam (Box-and-Whisker)
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The primary purpose of calibrating a water balance model for the Afulilo Reservoir was so
that this model could be used to improve the provision and utility of climate information to
the EPC. The SMD currently provides seasonal (3-monthly) tercile rainfall forecasts to
stakeholders. These show the percentage chance that the rainfall for the coming season
will be below normal (below 33 percentile), normal (between 33" and 67t percentile) or
above normal (above 67" percentile). Along with the rainfall forecast, the forecast also
provides a measure of confidence in the form of a LEPS score, with forecasts typically
being more confident in the wet season (November — April) and less confident in the dry
season (May — October).

The two primary variables which effect reservoir water storage are rainfall and energy
generation. Energy generation is controlled directly by energy managers at the EPC
depending on generation capacity and water availability considerations, leaving rainfall as
the only uncontrolled variable. Therefore, the calibrated water balance model has allowed

us to quantify the response of reservoir water storage to changes in rainfall and energy
generation.
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Forecast for storage

Water Storage Forecast for Afulilo Reservoir
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No large swings

Tercile Forecast Probabilities
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Measured:
Water Level
Energy Generation

SCOPIC Rainfall
Forecast

|
Monthly

Climate Data
Rainfall
Evaporation

Hydrological Data
Water Storage Level
Dam inflow
Dam Outflow

Infrastructure Data
Dam wall height
Dead Storage Level
Generation Capacity

Australian Government
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Afulilo Water
Balance Model

|
Monthly

Water Storage
Forecast
Module

WATER STORAGE FORECAST
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support the future development of these new hydro-
power plants”, he says.

Salesa Nihmei, Climate and Meteorology Officer at
the Secretariat of the Pacific Regional Environment
Programme, says they now want to use the example
provided by the relationship between Samoa’s National
Meteorological Division and EPC to demonstrate the
value of investing in climate prediction services:

“We really want other interested sectors to understand
there has to be an investment on both sides. If seasonal
forecasting is going to deliver real value you need data
from the Met Service, but you also need good data from
their partner organizations. The different organizations

that want to benefit from climate prediction services
really need to make an investment from their side to
be able to develop relevant models that will help to
improve decision-making”, he says.

Mr Mihmei says the real benefits of climate prediction
will only start to flow when different sectors see the
financial benefits and decide to commit real invest-
ment into co-developing products and services: "Once
these organizations can see how they are able to save
money then their managers will really be able to buy
into it. The National Met Services will then be able to
provide improved services because the different SIDS
Governments will be able to clearly see the economic
benefits”, he says.

Climate Prediction for Small Island Nations

Managing risks, maximizing opportunities

World Meteorological Organization, 2016 WMO-No. 1171

Australian Government
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http://public.wmo.int/en/resources/library/climate-prediction-small-island-nations-managing-risks-maximizing-opportunities

Stakeholder engagement could simply be a regular briefing

The following information is a briefing on the 2014-2015 Wet
Season rainfall outlook that was given to a stakeholder in
Northern Australia.

Includes:

- Observations and past examples including for a nearby
station

- Education on climate and climate drivers for the region
- An outlook




last 40 years do not show consistent trend

1000 Annual Rainfall - Northern Territory 1970-2013 Trend in annual total rainfall 1970-2013
- 5 year running mean (mm/10yr)
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How has seasonal rainfall pattern changed over last 40 years?

/1970-2013 / 1970-2013 L aend s 1970-2013 1970-2013
(mm/10yr) (mm/10yr) _ (mm/10yr)
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grias 1900-pres.) 1

Distribution Based on Gridded Data
Product of the National Climate Cerrire
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2013-2014 wet season at
a Northern Australian
Station

1790.4 mm total rainfall
240.6 mm above average

Dominated by 5 weeks of monsoon
— 13 January to 20 February
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Highest 2006/2007 — 2510.2 mm

Lowest 1989/1990 - 939.8 mm

Last Wet 2012/2013 — 1193.4 mm

Wet Season Average — 1549.8 mm Highest
Current 1-Oct-2013 to 30-Apr-2014 — 1790.4 mm |

Median

Lowest
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Tropical cyclones 2014-15

TD 05U
January 2014
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What drives wet season rainfall variability?

Weekly time scales

: i illati El Nifio-
— Strength and position of D & ', _Madden-Julian Oscillation ::;:lzzg'n
monsoon trough indian N
chari‘ -~
— Tropical cyclones Dipole

Monsoon trough

Multi-weekly to monthly

— Madden-Julian Oscillation
Multi-monthly to seasonal ITEET I
— Indian Ocean Dipole
— ElI'Nino—Southern Oscillation
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ENSO forecasts

Sea Surface Temperature - °C Region: Pacific Ocean POAMA monthly mean NIND34 - Forecast Start: 2 OCT 2014
Start Date: 2014-10-16 Period: (NDJ) 01/11/2014 to 31/01/2015 s e L -
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Impacts of El Nino

Mean Rainfall Decile Ranges Australian Government d N Mean Rainfall Decile Ranges

Bureau of Meteorology

Decile 10 Decile 10

Decile 9 Decile 9

Decile 8 Decile 8

Decile 7 Decile 7

Deciles 5,6 Deciles 5,6

Decile 4 Decile 4

Decile 3 Decile 3

Decile 2 Decile 2

Decile 1 Decile 1

Dec-Feb Mean Rainfall Deciles

moderate-strong classical El Ninos
Product of the National Climate Centre

b/Apr (year+1) Mean Rainfall Deciles
12 moderate-strong classical El Ninos
Product of the National Climate Centre
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What is the Indian Ocean Dipole?

Indian Ocean Dipole (10D) Indian Ocean Dipole (10D) Indian Ocean Dipole (10D)

Negative phase Neutral phase Positive phase
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Indian Ocean
forecast

Sea Surface Temperature - °C Aegion: Indlan Ocean
Start Date: 2014-10-16 Panod: (NDJ) 01/11/2014 %0 310172015
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What is the Madden—Julian Oscillation?

Madden-Julian Oscillation (MJO) Madden-Julian Oscillation (MJO) Madden-Julian Oscillation (MJO)

Example cycle: Week 1 Example cycle: Week 2-3 Example cycle: Week 4-5
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Current Conditions
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[RMMT,RMM2] phase space for 10-Sep-2014 to 18-0ct-2014
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North Australian Monsoon

e Monsoon e Monsoon
Active monsoon Monsoon break
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Tropical Cyclone outlook
Northern Australia

— Average cyclone activity
expected
= Average = 2-3 tropical
cyclones
» 1 coastal crossing

= Most =5 tropical cyclones
= Fewest = 0 tropical cyclones
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Multi-week rainfall forecast
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Monthly

Rantal Anomaly - mm/day Pagion Ausraly
Puscd: [Nov) 011172014 0112014

Rantal Anomaly - mm/day Pagion Ausraly
Slwt Dute 2014-10-23 Puscd: |Dec) 01 014 ko 31122014
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Seasonal Climate Outlook

Rainfall Anomaly - mm/day Region: Australia
Start Date: 2014-10-23 Period: (NDJ) 01/11/2014 to 31/01/2015
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Build-up period: October—December
Hot, humid
Isolated thunderstorms

Australian Government

Bureau of Meteorology

A typical wet season

First onset of the Burst (active) and break (inactive)
monsoon usually in periods can last from a few days to a
late December few weeks
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Overview of likely conditions
for wet season 2014-15

Monsoon onset
anytime between
mid-December
and mid-January.

Less rainfall than normal for the
build-up months.

likely to be in

%"i%early January “2‘,@‘?‘

\‘Q\»

Typical wet season
conditions are most likely
for the second half of the
wet season
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Thank you

Questions?
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