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Summary of key issues

For the week endin@1 January2023 tropical cycloneactivity and seasonal thunderstornisought
widespread rainfall across most of northern AustrdlieAustralian croppingegions rainfall totals of
between 15 and0 millimetres were recorded across much of northern and central Queensland. Little to
no rainfall was recorded in remaining cropping regions for the week ending 11 J202&yThe

persistence of dry conditi@across cropping regions of Victoria, South Australia and Western Australia
would have continued to support the harvesting of winter cr¢gseSection 1.1

December2022 minfallwas 33% above average for Australia as a whotébelow average to average
across cropping regions of Australia. Below average to average rainfall in December benefited the
harvestng of winter crops across Victoria, South Australia and Western Austndlike average rainfall
still allowed harvest activities to recommence across New South \Malé®wving severe disruptions in
November due to heavy rainfdee Section 1.2).

Across much of New South Wales, Victoria, Queensland, South Austraparéndf Western Australia
above average to extremely high pasture growth will likely enable farmers to continue rebuilding stock
numbers and provide opportunities to replenish fodder supplies during late spring or early summer (see
Section 1.4).

LaNifiaunder wayin the tropical Pacific is slowly weakeniugd expected to dissipate by Februafpe
activeMaddentJulian Oscillatiom the western Pacific Ocean is expected to move into the Atlantic in the
coming daysindremain there for the next two weeks, increasing the monsoon activities across the
Australian regionThose climate drivers will brirapove average rainfall acrossrthern and eastern
Australia and below average rainfall for western Tasmania during surfs@esection 1.5

The rainfall outlook for February #pril 2023 suggests most of the coupthas close to equal chance of
above or below median rainfalRoot zone soil moisture levels across both northern and southern
cropping regions are above average. Therefore, close to average rainfall thisipgriod is unlikely to
negatively impact summer crops growth and yield prospés#eSection 1.5

Over the 8days t019 January2023, widespread rainfall is expected acrossshof northern Australia.
However little to no rainfall is forecast across most of Australian cropping regidmes continuation of
dry conditions will likely further allow saturated soil to drain, however, a flooding risk rerffmiseme
areas Little to no rainfall forecashcross most cropping regioisslikelyto provide favourable conditions
for crop harvesting and summer crop plantifsgeSectionl.2).

Water storage levels in the Murréyarling Basin (MDB) decreased between 4 Januar§ 0@ 11
January 202by 131 gigalitres (GL). Current volume of water held in storage is 23 803 GL which
represents 94 percent of total capacity. This is 4 percent or Gltfore than at the same time last year.

Allocation prices in the Victorian Murray below the Barmah Chieksained steady at $40 per ML from
30December 2022 to 6 January 2023. Prices are lower in the Murrumbidgee and regions above the
Barmah choke due to the binding of the Murrumbidgee export limit and Barmah choke trade constraint.
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1. Climate
1.1. Rainfall this wed

For the week endindgl January2023, tropical cyclonectivity and seasonal thunderstorntgought
widespread rainfall across most of northern AustralixTropicalGyclone Ellie brought heavy
rainfall and major floodingn Northern Territory and northern Western Australia.

Weeklyrainfall of more than 50 millimetres asrecorded in large parts of northern Australia and in
pockets along the east coadtlore than 150 millimetresainfall was received in thBroomeareaof
Western AustraliaTanami district in Northern Territory amdost of theCape York Peninsula of
northern Queenslandn contrast little to no rainfall was recorded across most of southern Australia
outsidethe eastern coastal area.

In Australian cropping regions, rainfall totals of betwe&rahd 50 millimetres were recorded across
much ofnorthern andcentralQueensland. Little to no rainfall was recorded in remaining cropping
regions.

The persistence oflry conditionacross cropping regiord Victoria, South Australia and Western
Australia would have continued to support the harvesting of winter crops. Across parts of southern
Queensland andorthern New South Walesittle rainfallwould have allowedccesdor field work
related to the plating and maintenancef summercrops.

Rainfall for the week endind.1 January2023
e 5

Rainfall (mm)

0

Wheat/sheep zone

©Commonwealth of Australia 2@ Australian Bureau of Meteorology Issued:11/01/2023

Note: The rainfall analyses and associated maps utilise data contained in the Bureau of Meteorology climate databadealiha Basa Archive for Meteorology (ADAM). The
analyses are initially produced automatically from reale data with limitedquality control They are intended to provide a general overview of rainfall across Australia as quickly as
possible after the observations are received. Fortfartinformation go tchttp://www.bom.gov.au/climate/rainfall/
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1.2. Monthly rainfall

Rainfall duringpecember2022 was33% above averader Australia as a wholdRainfallwvasabove
or very much above averader most of theNorthern Territory western Queensland and ti@ape
York Peninsula, the eastern half of the Kimberley and the Gascoyne in Western Austreatiiee
Northern Territory as a whole, December ai@veraged rainfall was the 8thighest on record
(compared with all Decembers since 1900)contrast below average to average rainfall was
recordedfor parts of the southern half of Australia, particularly in seutbstand inland southern
Western Austalia, easterrNew South Waleand southeastern Queenslan&nd westernand
northern Tasmania

December2022 rainfall wabelow average to averageeross cropping regiored Australia with very
much below averaggeainfall occurringwvithin scattered areasf south-easternQueenslandnorth-
easternNew South Wales, and souttestern Western Australia.

Below average to average rainfall in Decemdidowedthe harvest of winter crops across Victoria,
South Australia and Western Austrahlahileaverage December rainfall allowed harvest activities to
recommence across New South Wales, following severe disruptions in November due to heavy
rainfall.

Rainfall percentiles foDecember2022
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Rainfall Decile Ranges
Highest on

Very Much
Above Average

89 Above Average

Note: Rainfall foDecembe2022 is compared with rainfall recorded for that period during the historical record (1900 to present). For further inforrgatto
http://www.bom.gov.aul/jsp/awap/
Source Bureau of Meteorology
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1.3. Monthly soil moisture

Generally, pper layer soil moisture fobecember2022 wasat averageor better levek for this time

of year acrossnost of Australia, following reduced rainfall through the month. Howevehait
significanty geographic differences between thwrth and southof Australia, reflectinghe spatial
pattern of rainfallduring December 202Extremely low upper soil moiste wasmodelledfor some
parts ofthe easternNew SouthNales coastline, southern Western Australia, as well as smab afea
southreastern Queensland andastern South Australia Extremely high upper layer moisture was
evident acrosslarge area of the Northern Territory, western Queensland and th€ape York
Peninsulaparts ofnorth-easternand centralSouth AustralinandGascoyne in Western Australia, as
well as along the border between Western Australia and the Noettitory.

At this time of year, upper layer soil moistussimportantfor late plantedsummer crog in northern
New South Wales and Quaesland andfor pasture growth across northern Australia since plant
germination and establishment utilise this moistuit is alsanimportant indicator of the ability to
accespaddocks for winter crop harvestiramd summer crogplanting activities.

Upper lar soil moisturewas below average to averader this time of year across most cropping
regions inQueenslandNew South Wales, Victoria and South Australgayell ashe southern half of
Western AustraliaExtremelylow levels of upper layer soil moistumere presentfor some parts of
central Western Australia. Lower levels of upper layer soil moisioeld haveallowed paddock
accesdo progress winter crop harvest in southern Australia, whiteragesoil moisture woulchave
encouragedrop planting and germinatiofior northern cropping regions.

Modelled upper layer soil moisture foDecember2022

.

Relative soil moisture
percentiles

B Lowest 1%

- Very much below average
[ ] Below average

[ ] Average

[] Above average

- Very much above average
Il Highest 1%
Wheat/sheep zone

Note: This map shows the levels of modelled upper layer soil moisture (0 to 10 centimetres) Badembe2022. This map shows how modelled soil conditions during
December2022 compare wittDecemberconditions modelled over the reference period (19112@16). Dark blue areas on the maps were much wett@énember2022 than
during the reference periodrhe bulk of plant roots occur in the top 28ntimetres of the soil profile. Soil moisture in the upper layer of the soil profile is therefore useifdtord

of the availability of water, particularly for germinating seed.

Source: Bureau of Meteorologgstralian Water Resources Assessment Landscape jnodel
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Lower layer soil moisture fdbecember2022 was well above average to extremely high for this time
of year across large parts tfie country outside of norttwestern and inland southern Western
Australia and western Banania Lower layer soil moisture was below average to extremely low in
partsof inlandsouthernWesternAustrala and small areas of PilbasadBarkly Tablelandsis well as
scatteredareasof north-eastern New South WaleModelled lowerlayer soil moisture was average
to above averagacross the remainder of the country

Lower layer soil moisture will be importatd support summer crops and pasture growth durthg

peak growth periodln Australian cropping regions, lower layer soil moisture was extremely high
acrossmuch of New South Walesnorthern Queensland, Victoria, South Austral@nd southern
Western AustraliaLower layer soil moisture waglow average t@average acrodargecropping area

of soutrern Queensland, and northern and central Western Austradigh levels ofower layer soll
moisturewill continue to support above average yield prospects for summer crops and above average
pasture growth for this time of year acge New South Wales and southern Queensland.

Modelled lower layer soil moisture foDecember2022

Relative soil moisture
percentiles

B Lowest1%

- Wery much below average
[ ] Below average

[ ] Average

[ Above average

- Yery much above average
Il Highest 1%
Wheat/sheep zone

Note: This map shows the levels of modelled lower layer soil moisture (10 to 100 centimetres) December2022. This map shows how modelled soil conditions during
Decembe2022 compare witltDecemberconditions modelled over the reference period (19512016). Dark blue areas on the maps were much wett&edoember2022 than
during the reference period. The dark red areas were much drier than during the reference period. The bulk of plant todtsthectop 20centimetres of the soil profile. The
lower layer soil moisture is a larger, deeper store that is slower to respond to rainfall and tends to reflect accumuiéaéicerants over longer time periods.

Source: Bureau of Meteorologiufstralan Water Resources Assessment Landscape hodel
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1.4. Pasture growth

Pasture growth during th®ctoberto Decembelperiodwas typically low across large areas of
WesternAustralig reflecting low rainfall totals at thisme of year.Across southern Australia,
Octoberto Decembelis the peakpasture growthperiod which typicallyprovidesa bulk of feed and
allows for fodder conservation to maintain production through the low pasture growth months of
summer.It also influeces the growth, branding and marking rates of lambs and calves, and the
production of meat, milk, and wool over this peak production period.

For the 3 months t®ecember2022 above average rainfall totals and mild temperatures resulted in
well above average pasture production for this time of year across most grazing regeastern,
southern and northern Australia

Modelled pasture growth was above average to extremeg ldcrossnuchof New South Wales,
Victoria,QueenslangdSouth Australiand parts of Western Australidhis growthwill likelyenable
farmers to continueebuildingstock numbers and provide opportunities to replenish fodder supplies
duringlate springor early summer, if conditionsuch as dry warm weather suitable for fodder
conservationcontinue over the coming weekk contrast, modelled pasture growth was extremely
low to below average across scattered areésentral easternandsouthern New Sath Wales,
southern Queensland, and southern parts of Western Austrialiasome regionghis low pasture
growth likely reflectsa decline in plant growth due to excess moisture.

Relative pasture growth for 3nonths endingDecember2022 (1Octoberto 31 December2022)

I3

Relative pasture
growth (percentile)

-10 [ Extremely low
-20 [ well below average
-30 [ ] Below average
-70 :| Average
-80 [ ] Above average
-90 [ well above average
90-100 [ Extremely high
Il \Vater bodies
[] seasonally low growth
v

Wheat/sheep zone

Notes: AussieGRASS pasture growth estimates are relative to the lelegm record and shown in percentiles. Percentiles rank data on a scale of zero to 100. Thislgsia ranks
pasture growth for the selected period against average pasture growth for the lortgrm record (1957 to 2016). Pasture growth is modelled at 5kragrid cells.
Source: Queensland Department of Science, Information Technologynamdhation
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1.5. Climate Drivers

¢ KNP dzZa K 2 dzii ! dza G NJthe dimha@eadrivérsintiytiteNargesSphitingaRmpact on
ldzAaGNY £ Al Qa Of A Y| &Southdrn Dsciandi ENSO)Bre Sotisern Arinuldn A 3 2
Mode (SAM), and the Maddelulian Osdition (MJO). These climate drivers are likely to influence
the growth and development of summer crops in northern growing regions and pasture growth
across northern Australia with the onset of the northern wet season.

LaNifiaremains activen the tropicd Pacifidhut is slowly weakeningCool sea surface temperature
(SST) anomalies have persisted in the central and eastgital Pacific Ocean in recent weeks.
However, the strength and extent of cool SST anomalies Wwaa&enedn the easternequatorial
Pacific. Warmer than average temperatures continue in themast of the Pacifioyith generally
small anomalies oveahe Maritime Continent, andarger anomalie$o the northeast of Australia.
Warm temperature anomalies have also reducedtiengthover the Coral Sea (to the nordast of
Australia), especially off the Quesland coastTrade winds have been stronger than average in the
westernand centralPacific Elsewhere, trade winstrength was close to averagdoGdiness has
beenmodly below averagaear the Date Line, which reflexthe La Nifia event.

Sea surface temperature across the northern Indian Ocean has been reduced to be generally close to
average ovethe last three weeks, reflecting neutrallOD eventThe SAM is currentistrongly

positive An MJO of weak strength is currently active over the western Pacific Ocean and expected to
moveinto the Atlantic in the coming daysd remain weak for much of the coming da@éven

current and epected conditions, including the La Nifia event and a positive SAM, above average
rainfall is expected to persist across northern and eastern Ausaatiebelow average rainfall for

western Tasmaniduring summer

Difference from average 23
80°N - oo ' o

-1.2 0.8 0.4 0.4 0.8
Difference from average (°C)
Data: BOM SST

Climatology baseline: 1961 to 1990 . 2 Weekly average: 1 January 2023
© Commonwealth of Australia 2023, Australian Bureau of Meteorology http://www.bom.gov.au/climate Created: 02/01/2023
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International climate model outlooks for the NINO 3.4 regionfebruary2023

La Nifia NINO3.4 - Feb 2023
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©Commonwealth of Australia 2@ Australian Bureau dfleteorology Issued: @/01/2023

The La Nifia event currently underway in the Pacific Oceslovidyeasng. All seven of the
international models surveyed prediah easingLaNifia eventin Januanandall models expect the
La Nifia event to dissipate by Februgf23. For the period endirgyJanuary 2023the 30day
Southern Oscillation Index (SOI) value w2@&G-and the 96day value was #13. The 36day value
hasincreased over the pas$brtnight. LaNifia events are associated with above average rainfall
across eastern and northern Australia during summer.

30-day Southern Oscillation Index (SOIl) values endntpnuary2023
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ThecurrentlOD in the Indian Oceas neutral and has little influence dhe Australian climate while
the monsoon trough is in the southern hemisphéigpically December to AprilAs ofendingof

1 January2023, the Indian Ocean Dipole (IOD) weekly index valuewa®? G within neutral
bounds (betweenr0.4°Cand +0.4Q.

Current ®a surface temperatureare generally close to averagerosamost ofthe Indian Ocean

although weak warm anomalies are present over some areas to the north of the basin, as well as off
the coast of Wetern Australia and in parts of thidaritime ContinentWarm sea surface

temperatures in the east of the Indian Ocean tenddsult in wetter conditiosin summer. Alfive
international climate models surveyed by the Bureau of Meteorology predict the neutral 10D event
to persist throughousummer and into the southern hemisphere autumn

Monthly sea surface temperature anomalider |IOD region
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www_bom_gov.au/climate Model: ACCESS-52
Commonwealth of Australia 2023, Australian Bureau of Meteorology Model run: 31 Dec 2022 Base period 1981-2018

International climate model outlooks for the |OD iRebruary2023
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©Commonwealth of Australia 2@ Australian Bureau of Meteorology Issued: @/01/2023

9|ABARES $S1ft& ! d&aGNItALY /€AYl GS®RIanuanR@NI | yR | INR Odzt i dzNI


http://www.bom.gov.au/climate/about/tropics/maritime-continent.shtml

The Southern Annular Mode (SAM)s been stronglpositivesince late Decembeandis likelyto
remainpositiveuntil at least midJanuary The positive phase of the SAM is being boostedddyifia
and a strong polar vortex over Antarctidehe SAMefers to the northsouth shift of the band of
rain-bearing westerly winds and weather systems in the Southern Ocean compared to the usual
position. A positive SAM in summer months is associated with increased rainfall for parts ef north
eastern Tasmaniagastern Victoria, eastern New South Wadesl southeastern Queensland. It is
also associated with decreased rainfall for western Tasmania.

Southern Annular Mode (SAM) daily index

SAM index
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= Past analysis = Forecast ensemble mean — Ensemble member

www bom gov au/climate Modeal: ACCESS-52
Commonwealth of Australia 2023, Australian Bureau of Meteorology Model run: 7 Jan 2023 Base period 1990-2012

Since the last week of Decemb#re MaddergJulianOscillation (MJOas been in thevestern

Pacific Ocearincreasing the monsoaactivitiesacross the Australian regioAs of 2 January 2023, it
isexpectedto move into the Atlantic in the coming days, remaining there for the hegtweeks

The MJO is pulse of cloud and rainfall that moves eastwards along the equatbtJ@pulsein the
Atlanticat this time of yeamaysignificantlyreduce cloudinesacross northern Australia.

MaddencJulian Oscillation (MJO) daily index
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www.bom.gov.au/climate Model: ACCESS-52 Forecast date:08/01/2023
© Commonwealth of Australia 2023, Australian Bureau of Meteorclogy Base period: 1981-2018 Model run date: 08/01/2023

Note: This maplisplays the forecast outgoing longwave radiation (OLR) difference from expected cloudiness to identify convective saanddhe position of the Maddedulian
Oscillation (MJO). The blue shading indicates higher than normal, active or enhanceal tvggither and the brown shading indicates lower than normal clouds or suppressed conditions.
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1.6. National Climate Outlook

These climate outlooks are generated by ACCE&Rustralian Community Climate Eaijistem
Simulator,Seasonal). ACCESSs the Bureaufdvieteorology's dynamic (physitsmsed) weather
and climate model used for monthly, seasonal, and lodgad climate outlooks. For further
information, go tohttp://www.bom.gov.au/climate/ahead/abot/ .

¢KS . dzZNBl dz 2F aSi{S2NERf{ FebeuayR0238 ihdiceindst ddheicgumtty t £ 2 dzi f
has close to equal chanceabove or below median rainfall. The ACCES8mate model suggests

there is agreater than60% chance of exceeding median rainfallgastern Tasmanjaeastern

Vi 2NRA L | yR vdzSSyatl yRQa / | LINKaBalikkly@reateRihad G0%A OG0 & . ¢
chance)or the isolated parts of Cape York, the Northern Territorgt South Australia.

The outlook foFebruary2023 indicates that there is a 75% chance of rainfall totals between
10and200millimetres across central and eastern New South Wales, much of Queensland, southern
Victoria, much of the Northern Territory, andmhern Western Australia, as well as Tasmania.

Rainfall totals in excess of 260llimetres are expected acro$ar north areasof Queensland and

the Northern Territory For the remainder of Australia, rainfall totals are not expected to exceed

10 millimetres.

Across cropping regions there is a 75% chance of rainfall totals of betweserd BDmillimetres

across much of New South Wales and Queensland. There is a 75% chance of less than 10 millimetres
of rainfall for cropping regions in Western AustraauthAustralia, andnost ofVictoria, and the

far southwest of New South Wales.

Rainfall totals that have a 75% chance of occurrifgpruary2023

©Commonwealth of Australia 2@ Australian Bureau of Meteorology Issued12/01/2023
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