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of FƎrst tļtƎons ļnd 
theƎr ǝeoǝƥe
ÙeщoƀƀerщrespectщtoщtheщTraditionalщ�ustodiansщoƀщ�ountrțщ
inщtheщrurrațѲ$arlingщBasinщandщtoщtheirщtationsЂщÙeщpațщ
ourщrespectsщtoщ.ldersщpastщandщpresentЂщ

ÙeщacƢnowledgeщtheirщenduringщdeepщ�ulturalЃщsocialЃщ
enȔironƮentalЃщspiritualщandщeconoƮicщconnectionщtoщtheirщ
landsщandщwatersЂщFirstщtationsщpeopleщhaȔeщbeenщlooƢingщ
aƀterщ�ountrțщinщsophisticatedщwațsщƀorщƮoreщthanщΡΠЃΛΛΛщ
țearsщandщcontinueщtoщdoщsoщonщbehalƀщoƀщtheirщtationsщandщ
peopleЂщ

ÙeщhaȔeщheardщƮanțщFirstщtationsщpeopleщexpressщthatщ
whenщtheщlandsщandщwatersщoƀщtationsщareщnotщhealthțЃщtheщ
peopleщareщunwellЃщandщtheщabilitțщtoщpracticeщ�ultureщandщ
looƢщaƀterщ�ountrțщisщiƮpactedЂщThisщincludesщbeingщableщ
toщswiƮщinщtheщlocalщwaterwațsщandщharȔestщtraditionalщ
ƀoodsщandщresourcesЂщ

FirstщtationsщpeopleщseeщwaterwațsщasщliȔingщentitiesщ
andщliȔeщbțщtheщprincipleщthatщeȔerțthingщisщconnectedЂщ
­inceщcolonisationЃщlandЃщwaterщandщpeopleщhaȔeщbeenщ
separatedЂщThisщgoesщagainstщtheщwațщFirstщtationsщpeopleщ
seeщ�ountrțЂщ

FirstщtationsщpeopleщinщtheщBasinщhaȔeщbeenщexcludedщ
ƀroƮщdecisionЗƮaƢingщprocessesщaboutщwaterЂщÙaterщ
ƮanageƮentщlawsщhaȔeщcontributedщtoщdisparitțщ
andщdispossessionЃщasщthețщwereщdeȔelopedщwithoutщ
recognisingщFirstщtationsЩщsoȔereigntțЂщÙeщacƢnowledgeщ
thatщthisщcausesщdistressЂ
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�t ļ gƥļnce
ÁnderstandingщhowщcliƮateщchangeщaƀƀectsщ
BasinщwaterщresourcesщisщcriticalщtoщeƀƀectiȔeщ
waterщƮanageƮentщƀorщtheщBasinЂ

ºheщǝroƟeŘt
ºheщΝΛΝΠщ­ǽstaiưabƥeщßieƥdsщǝroƟeŘtщЉ­ßцΝΛΝΠЊщǝrovidesщ
ŘritiŘaƥщiưƀorƮatioưщƀorщtheщ�asiưщ¢ƥaưщ¥eviewщaưdщƀǽtǽreщ
ǝƥaưưiưgЂ

ToщproȔideщaщcoƮprehensiȔeщpictureщoƀщtheщBasinЩsщƀutureщ
hțdrocliƮateЃщ­ßцΝΛΝΠщhasщdeȔelopedщΞцcliƮateщscenariosщƀorщ
theщBasinЄ
Ϸ warƮerщandщslightlțщwetterщaroundщΝΛΞΛЃщbecoƮingщhotter

andщslightlțщwetterщaroundщΝΛΠΛ
Ϸ warƮerщandщdrierщaroundщΝΛΞΛЃщbecoƮingщhotterщandщdrier

aroundщΝΛΠΛ
Ϸ warƮerщandщƮuchщdrierщaroundщΝΛΞΛЃщbecoƮingщhotterщand

ƮuchщdrierщaroundщΝΛΠΛЂ

�liƮateщproƟectionsщwereщdeȔelopedщatщΝщtiƮeщhoriȥonsЄ
Ϸ aroundщΝΛΞΛЃщtoщsupportщtheщBasinщ¢lanщReȔiewщandщpolicț
Ϸ aroundщΝΛΠΛЃщƀorщlongЗterƮщwaterщplanningЂ

TheщΞцscenariosщatщΝцtiƮeщhoriȥonsщƀorƮщaщШplausibleщrangeЩщ
oƀщcliƮateщƀuturesЃщwhichщexcludesщscenariosщthatщareщ
iƮprobableЂ

�oưsideriưgщaщraưgeщoƀщǝƥaǽsibƥeщŘƥiƮateщƀǽtǽresщeưabƥesщ
adaǝtiveЃщresiƥieưtщǝƥaưưiưgЂ

TƀщonlțщoneщscenarioщisщusedЃщƢețщiƮpactsщthatщneedщtoщbeщ
ƮanagedщcouldщbeщƮissedЂщÁsingщaщplausibleщrangeщthatщ
considersщuncertaintțщenablesщƀlexibilitțщinщƮanageƮentщandщ
adaptationЂ

­ßщΝΛΝΠщǝrovidesщbothщŘƥiƮateщsŘeưariosщaưdщŘƥiƮateщ
storyƥiưesщtoщsǽǝǝortщǽưderstaưdiưgщoƀщwhatщŘƥiƮateщŘhaưgeщ
Ʈeaưsщƀorщtheщ�asiưЂ

­torțlinesщshowщpossibleщcliƮateщseǟuencesщƀorщtheщnorthernщ
andщsouthernщBasinЃщincludingщincreasedщheaȔțщrainƀallщeȔentsЃщ
extendedщdroughtsщandщƮoreщƀreǟuentщheatwaȔesЂ

�ưgoiưgщworƢщiưщ­ßцΝΛΝΠщaưdщaŘrossщtheщr$��щwiƥƥщŘoưtiưǽeщ
toщiƮǝroveщǽưderstaưdiưgщoƀщŘƥiƮateщŘhaưgeщaưdщitsщiƮǝaŘtsЂ

feyщƮessages

TheщrurrațЙ$arlingщBasinЩsщcƥƎƮļte Ǝs chļngƎngЂ
ÙithщcliƮateщchangeЄ
Ϸ  theщBasinщisщȔirtuallțщcertainщtoщbeщhotter
Ϸ  annualщrainƀallщisщliƢelțщtoщbecoƮeщƮoreщȔariable
Ϸ  heaȔțщrainƀallщeȔentsщareщȔerțщliƢelțщtoщbecoƮeщƮoreщintense
Ϸ  coolЗseasonщrainƀallщisщliƢelțщtoщcontinueщtoщdeclineщin

theщnorthernщBasinщandщȔerțщliƢelțщtoщdeclineщinщthe
southernщBasinЂ

TheщchangesщinщtheщBasinщcliƮateщareщhaȔingщ
signiƀicantщiƮpactsщonщȕļter resourcesЂ
­ßщΝΛΝΠщshowsщthatЄ
Ϸ  runoƀƀщandщwaterщaȔailabilitțщareщȔerțщliƢelțщtoщcontinueщto

declineЃщparticularlțщinщtheщsouth
Ϸ  droughtsщareщȔerțщliƢelțщtoщbecoƮeщƮoreщƀreǟuentщand

seȔereЃщandщƮațщbeщoƀщlongerщduration
Ϸ  theщƀreǟuencțщoƀщƮoderateщƀloodщinundationщisщliƢelț

toщdeclineЃщbutщtheщheightщandщdurationщoƀщlargeщƀloods
Ʈațщincrease

Ϸ  longЗterƮщaȔerageщannualщƀlowsщareщproƟectedщtoщdecline
Й underщcurrentщwaterщƮanageƮentщarrangeƮentsЃщthis
wouldщhaȔeщtheщgreatestщeƀƀectщonщdownstreaƮщusersщand
nonЗentitleƮentщwater

Ϸ  groundwaterщrechargeщisщproƟectedщtoщdecreaseЃщespeciallț
inщtheщsouthernщBasinЂ

�liƮateщȔļrƎļŗƎƥƎtyщwillщcontinueщtoщhaȔeщaщlargeщ
eƀƀectщonщwaterщresourcesЂ
BasinщcliƮateщisщhighlțщȔariableЃщwithщteƮperaturesщandщrainƀallщ
ȔarțingщwidelțщƀroƮщregionщtoщregionЃщțearщtoщțearщorщdecadeщtoщ
decadeЂщThisщȔariabilitțщwillщreƮainщhighщandщƮațщincreaseщwithщ
cliƮateщchangeЂ

TheщBasinщhțdrocliƮateщwillщcontinueщtoщbeщdoƮinatedщbțщ
ȔariabilitțщinщtheщnearщterƮЂ
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�ƥƎƮļte storyƥƎnes

Theщ­ßщstorțlinesщareщnotщpredictionsщorщƀorecastsЃщbutщratherщpossibleщcliƮateщ
seǟuencesЂщÙhileщscenariosщƀocusщonщchangesщtoщlongЗterƮщcliƮateщaȔeragesЃщstorțlinesщ
ƀocusщonщseǟuencesщoƀщeȔentsЂщTheseщexaƮplesщhelpщeȔerțoneщunderstandщwhatщcliƮateщ
changeщcouldщƮeanщƀorщtheщBasinЂщ

TheщΞщstorțlinesщbelowщshowщwhatщrunoƀƀщcouldщlooƢщliƢeщoȔerщtheщnextщΝΠщțearsЃщ
coƮparedщwithщtheщlastщΝΠщțearsЂщ­ßщstorțlinesщareщcoƮpatibleщwithщtheщ­ßщcliƮateщ
scenariosЂ

Storyline 3 (2026–2050) Hotter and drier with extended drought Higher consumptive  
water need

Northern Basin

Storyline 1 (2026–2050) Hotter and slightly wetter

OƎstorƎcļƥхrunoɪхЉͳͻͻ͹ЙʹͲʹ͵Њ

Storyline 2 (2026–2050) Hotter and much drier

Droughts will continue to occur even 
in a slightly wetter future

Increased frequency 
and duration of poor 
water quality events 
(hypoxia)

Millennium drought Tinderbox drought

ʹͲʹʹЙʹ͵ floodsʹͲͳͲЙͳͳ floods

Increased overbank 
flows ЉƮaț lead to 
improved ecosystem 
health but Ʈore ɭsh 
death events)

Reduced riȔer flows and 
floodplain connectiȔitț

Extended drought between 
intense rainfall events

Reduced surface water and 
groundwater connectivity

HistoriŘaƥщrǽưoƀƀщщЉΜΤΤ΢ЙΝΛΝΞЊ
�oƮparingщstorțlinesщtoщhistoricalщdataщandщeȔentsщhelpsщunderstandщhowщeachщstorțlineщwouldщlooƢщ
andщƀeelщcoƮparedщtoщrecentщliȔedщexperienceЂ

­toryƥiưeщΜщЉΝΛΝΡЙΝΛΠΛЊщHotterщaưdщsƥightƥyщwetter
TnщthisщstorțlineЃщtheщBasinщwouldщexperienceщhigherщteƮperaturesщbutщalsoщƮoreщrainƀallщthanщnowЂ

­toryƥiưeщΝщЉΝΛΝΡЙΝΛΠΛЊщHotterщaưdщƮǽŘhщdrier
TnщthisщstorțlineЃщtheщBasinщwouldщbeщhotterщandщwouldщexperienceщƮuchщlessщrainщandщrunoƀƀщoȔerallЃщ
withщsigniƀicantщiƮpactsщonщwaterщaȔailabilitțщandщǟualitțЂ

­toryƥiưeщΞщЉΝΛΝΡЙΝΛΠΛЊщHotterщaưdщdrierщwithщeȚteưdedщdroǽghts
TnщthisщstorțlineЃщtheщBasinщwouldщbeщhotterщandщwouldщexperienceщlessщrainЃщandщwouldщalsoщ
experienceщlongщperiodsщoƀщdroughtщwithщsigniƀicantщiƮpactsщonщtheщenȔironƮentщandщwaterщuseЂ

Southern Basin

Extended drought between 
intense rainfall events

Increased 
bushɭre risƢ

Reduced snowfall

Increased frequency of 
heatwaves

Millennium drought Tinderbox drought

ʹͲʹʹЙʹ͵ floods

ʹͲͳͲЙͳͳ floods

Reduced seasonal water 
allocations and faster 
depletion of storages

OƎstorƎcļƥхrunoɪхЉͳͻͻ͹ЙʹͲʹ͵Њ

Storyline 3 (2026–2050) Hotter and drier with extended drought

Storyline 1 (2026–2050) Hotter and slightly wetter

Storyline 2 (2026–2050) Hotter and much drier

Increased soil moisture
(may increase crop yields)

Increased frequency of 
intense heavy rainfall 
storm events
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Sustainable yields project
The Murray–Darling Basin Sustainable Yields (SY) project, 
conducted by the Murray–Darling Basin Authority (MDBA), is a 
whole-of-Basin assessment focused on understanding the Basin’s 
water resources and the potential impacts of climate change on 
these resources.

The Basin Plan aims to strike a balance between access to water for Basin 
communities and industries, while also providing water for the environment. 
The SY project provides fundamental information about climate change 
impact in the Basin, which is crucial to ensure water management strategies 
are robust and adaptive. Results from SY 2025 provide critical information 
for the 2026 Basin Plan Review, and SY 2025 will continue to be developed 
and refined to provide up-to-date data to support MDBA planning and water 
management into the future.

SY 2009
The first Murray–Darling Basin Sustainable Yields project delivered the 
most comprehensive and complex whole-of-Basin water assessment ever 
undertaken at that time.

SY 2009 investigated Basin water resources and the impacts of:
•	 catchment development
•	 changing groundwater extraction
•	 climate variability
•	 climate change.

The project was conducted by CSIRO together with the state jurisdictions, 
Commonwealth agencies and the then Murray–Darling Basin Commission. 
The findings were delivered from 2007 to 2009, with more than 1.4 billion 
simulations of water balances translated into 19 regional reports and more 
than 40 technical reports. SY 2009 modelling was used to inform the 2012 
Basin Plan.

SY 2025
In 2022, the Australian Government recognised the need to update 
understanding of Basin water resources in the face of climate change. SY 2025 
aims to provide a whole-of-Basin assessment of the potential impacts of 
climate change on water resources.
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ThisщassessƮentщisщessentialщƀorщtheщr$B�щtoщdeȔelopщpolicțщresponsesщtoщ
cliƮateщchangeщduringщtheщΝΛΝΡщBasinщ¢lanщReȔiewщandщensureщtheщreȔiewщisщ
inƀorƮedщbțщtheщlatestщhțdrologicalщandщcliƮateщscienceЂщ­ßцΝΛΝΠщisщoneщoƀщ
seȔeralщƢețщreportsщproȔidingщinputщleadingщtoщtheщReȔiewЄщtheщ­ustainableщ
RiȔersщ�uditщandщBasinщ¢lanщ.ȔaluationщlooƢщatщcurrentщconditionsЃщandщ­ßщΝΛΝΠщ
andщtheщBasinщ�utlooƢщconsiderщtheщƀutureЂщ

­ßщΝΛΝΠщhasщΠцƮodulesЃщdesignedщtoщproȔideщaщcoƮprehensiȔeщpictureщoƀщ
cliƮateщchangeщandщitsщeƀƀectsщonщtheщBasinЂщTheщƮodulesщareщdeliȔeringЄ
Ϸ BasinЗwideщhțdrocliƮateщproƟectionsщthatщdescribeщwhatщcanщbeщexpectedщ

ƀroƮщtheщchangingщcliƮate
Ϸ updatedщriȔerщsțsteƮщƮodelsщthatщincorporateщƀutureщhțdrocliƮateщ

proƟectionsщtoщbetterщunderstandщhowщƮuchщwaterщwouldщbeщaȔailableщinщ
BasinщriȔersщinщaщchangingщcliƮate

Ϸ iƮproȔedщunderstandingщoƀщgroundwaterщrechargeщandщsurƀaceщwaterщ
interceptionщbțщƀarƮщdaƮsЃщtoщensureщtheщr$B�щhasщaщƀullщunderstandingщoƀщ
allщreleȔantщwaterщsțsteƮs

Ϸ iƮproȔedщunderstandingщoƀщecologicalщthresholdsщoƀщchangeщacrossщtheщ
BasinЃщtoщenableщbetterщƮanageƮentщtoщprotectщBasinщecosțsteƮs

Ϸ collaborationщwithщFirstщtationsщpeoplesЃщtoщincreaseщƢnowledgeщsharingщandщ
FirstщtationsщinȔolȔeƮentщinщwaterщƮanageƮentЂ

.achщƮoduleщhasщdeȔelopedщƮethodologțщtoщƮeetщtheщaiƮsщoƀщ­ßцΝΛΝΠЃщincludingщ
theщdeȔelopƮentщoƀщdetailedщcoƮputerщƮodelsщthroughщiteratiȔeщƮodellingщandщ
eȔaluationЃщdesƢtopщresearchЃщexpertщelicitationЃщpilotщtestingЃщandщanalțsisщoƀщ
ǟuantitatiȔeщandщǟualitatiȔeщdataЂщTheщƮoduleщdeliȔeringщƀutureщhțdrocliƮateщ
proƟectionsщƀeedsщintoщtheщotherщƮodulesщtoщsupportщtheщdeȔelopƮentщoƀщaщ
coƮprehensiȔeщpictureщoƀщtheщƀutureщoƀщBasinщwaterщresourcesЂщ

SY 2025 modules and model components

Temperature and rainfall modelling for 
each scenario and time horizon

Potential evapotranspiration 
informs runoɪ modelling

¥ǽưoɪ Ʈodeƥƥiưg to 
understand the result of 
rainfall–evapotranspiration
interactions

First Nations
collaboration to 
help design future 
work (ongoing)

.ŘoƥogiŘaƥ threshoƥds
to understand how 
climate changes will
aɪect key species in 
the Basin (ongoing)

River system Ʈodeƥƥiưg to 
understand changes in 
flow, water availability and 
groundwater connectivity 
(ongoing)

Groundwater modelled diɪuse, 
in-stream and floodplain 
recharge (ongoing)

Farm dam investigations to 
understand how much runoɪ
is captured (ongoing)  

https://www.mdba.gov.au/water-management/basin-plan-review/outlook-basin
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­ßщΝΛΛΤщaưdщ­ßщΝΛΝΠ
­ßщΝΛΝΠщbuildsщonщtheщprocessesщandщlessonsщlearnedщƀroƮщ­ßцΝΛΛΤщandщ
otherщinitiatiȔesЂщ­ßцΝΛΝΠщisщoneщoƀщseȔeralщiƮportantщƮodellingщinitiatiȔesщ
undertaƢenщbțщBasinщstatesщandщresearchщorganisationsЂ

FollowingщtheщdeliȔerțщoƀщtheщΝΛΛΤщproƟectЃщ�­TR�щidentiƀiedщthatщƢețщ
uncertaintiesщreƮainedщinщƮodellingщoƀщcliƮateЃщcatchƮentщwaterщ
țieldsщandщgroundwaterЂщ­ßщΝΛΝΠщhasщbeneƀitedщƀroƮщtheщsigniƀicantщ
adȔanceƮentsщthatщhaȔeщbeenщƮadeщinщcliƮateщscienceщandщƮodellingщ
capabilitiesщsinceщthenщandщhasщdeliȔeredщresultsщbasedщonщrobustЃщupЗ
toЗdateщscienceщandщƮethodologțЂщЉ­eeщ­ourcesщƀorщƀurtherщdetailsщoƀщ
releȔantщpublicationsщandщcontributorsЂЊ

fețщchangesщandщiƮproȔeƮentsщincludeЄщ
Ϸ additionalщdataщЙщtheщΜ΢цțearsщoƀщnewщdataщbetweenщ­ßщΝΛΛΤщandщ­ßщ

ΝΛΝΠщincludeщtheщbreaƢingщoƀщtheщrilleniuƮщdroughtЃщseȔeralщƀloodщ
țearsщandщtheщshortщbutщseȔereщTinderboxщdroughtЃщproȔidingщaщbetterщ
characterisationщoƀщtheщhistoricalщbaselineщhțdrocliƮateЂщ

Ϸ iƮproȔedщcliƮateщƮodellingщЙщ­ßщΝΛΛΤщusedщtheщ�rT¢ΞщglobalщcliƮateщƮodelщ
ЉG�rЊщenseƮbleщƀroƮщtheщTntergoȔernƮentalщ¢anelщonщ�liƮateщ�hangeщ
ЉT¢��ЊщFourthщ�ssessƮentщReportщЉ�RΟЊЃщwhichщhasщbeenщupdatedщinщ­ßщ
ΝΛΝΠщtoщtheщlatestщ�rT¢ΡщenseƮbleщƀroƮщ�RΡЂщThisщupdatedщenseƮbleщ
supportsщaщgreaterщrangeщoƀщcliƮateщscenariosщandщhasщaщƀinerщresolutionЃщ
greaterщƮodelщcoƮplexitțщandщiƮproȔedщsiƮulationщoƀщglobalщcliƮateщ
processesЂщ�liƮateщchangeщproƟectionsщƀorщtheщ­ßщΝΛΝΠщproƟectщcoƮeщ
ƀroƮщaщƮuchщlargerщenseƮbleщoƀщG�rsщthanщinщ­ßщΝΛΛΤЂ

Ϸ ƮoreщaccessibleщcliƮateщchangeщproƟectionsщЙщ­ßщΝΛΝΠщanalțsisщ
expressesщproƟectionsщasщaщchangeщinщtheщcliƮateщȔariableщperщdegreeщ
globalщwarƮingЃщwhichщisщeasierщtoщinterpretщandщcoƮƮunicateщandщcanщ
beщappliedщtoщanțщƀutureщtiƮeщperiodщorщeƮissionщscenarioЂщ

Ϸ iƮproȔedщhțdrologicalщiƮpactщƮodellingщЙщ­ßщΝΛΝΠщusesщaщƮoreщconsistentщ
ƮodellingщapproachщacrossщtheщentireщBasinщandщusesщstochasticщdataщtoщ
placeщcliƮateщȔariabilitțщandщcliƮateщchangeщintoщhistoricalщcontextЂ

Ϸ iƮproȔedщriȔerщsțsteƮщƮodellingщЙщwaterщuseщandщattenuationщthroughщ
theщBasinщisщƮoreщaccuratelțщcapturedщinщ­ßщΝΛΝΠщwithщtheщadditionщoƀщ
ƀloodщplainщharȔestingЃщlandщuseщandщcropщretentionщtoщtheщƮodelЃщasщwellщ
asщiƮproȔeƮentsщtoщtheщdistributionщoƀщenȔironƮentalщwateringщsitesщandщ
waterщrecoȔerțщestiƮatesЂщ

Ϸ broaderщconsiderationsщЙщ­ßщΝΛΝΠщconsidersщrainƀallЃщinЗstreaƮщandщ
oȔerbanƢщgroundwaterщrechargeЃщwhereasщ­ßщΝΛΛΤщonlțщlooƢedщatщ
rainƀallщrechargeЂщ­ßщΝΛΝΠщwillщalsoщproȔideщaщƮoreщcoƮpleteщpictureщ
oƀщtheщƀutureщbțщconsideringщhowщƀarƮщdaƮsщƮațщaƀƀectщsurƀaceщ
waterщandщwhatщƀutureщcliƮateщƮațщƮeanщƀorщBasinщecologțЃщandщbțщ
seeƢingщtoщestablishщFirstщtationsщpartnershipsЂ



Ο

�ur chļngƎng cƥƎƮļte
ºƉe rurrayЙ$arlinƁ �asinЩs ŘliƮate is ŘƉanƁinƁЂ ºƉis ȕill ƉaȔe 
siƁniƀiŘant iƮpaŘts on ȕater aȔailability and use ƀor ŘoƮƮunitiesЃ 
industries and tƉe enȔironƮentЂ

TeƮperaturesщacrossщ�ustraliaщareщnowщΜЂΠцҾ�щhotterщЉonщaȔerageЊщrelatiȔeщ
toщΜΤΜΛЂщRainƀallщpatternsщareщshiƀtingЃщwhileщaȔerageщinƀlowsщinщtheщBasinщ
haȔeщdecreasedщinщtheщpastщΠΛцțearsЃщandщdroughtsщareщoccurringщƮoreщoƀtenЂщ
.xtreƮeщeȔentsщsuchщasщstorƮsЃщdroughtsщandщƀloodsщareщbecoƮingщƮoreщ
ƀreǟuentщandщintenseЂ

ÁưderstaưdiưgщŘƥiƮateщaưdщhydroƥogiŘaƥщ
Ʈodeƥƥiưg

ÁnderstandinƁ ŘƉanƁes in ŘliƮate and tƉe resultinƁ eƀƀeŘts 
on �asin ȕater resourŘes is essential ƀor eƀƀeŘtiȔe ȕater 
ƮanaƁeƮentЂ �oƮputer ƮodellinƁ oƀ ŘliƮate and ƉydroloƁiŘal 
systeƮs is ŘritiŘal to tƉis understandinƁЂ

OistoricallțЃщwaterщƮanageƮentщsettingsщwereщlargelțщdeȔelopedщusingщ
ƮethodsщthatщassuƮedщtheщƀutureщcliƮateщwouldщlooƢщliƢeщtheщpastЂщTheщrisƢsщ
associatedщwithщtheseщƮethodsщhaȔeщbeenщrealisedщoȔerщtheщpastщΝΠцțearsщasщ
theщBasinщexperiencedщcliƮateщconditionsщthatщhadщnotщbeenщƮeasuredщbeƀoreЃщ
particularlțщduringщtheщrillenniuƮщdroughtщinщtheщsouthernщBasinщandщtheщ
TinderboxщdroughtщinщtheщnorthernщBasinЂ

�liƮateщchangeщisщacceleratingЃщbringingщtheщrisƢщoƀщlargeЃщrapidщchangeщinщtheщ
cliƮateщoƀщtheщBasinЂщ�haracterisingщtheщanticipatedщƀutureщconditionщoƀщtheщ
BasinщreǟuiresщƮodellingщcliƮateщchangeщandщtheщiƮpactщonщwaterщresourcesщatщ
theщBasinщscaleЂ
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rodeƥƥiưgщƮethodoƥogy
OțdrocliƮateщreƀersщtoщtheщinteractionщbetweenщcliƮateщandщtheщƮoȔeƮentщ
andщdistributionщoƀщwaterщinщtheщlandscapeщthroughщprecipitationщЉrainщandщ
snowЊЃщdrainageщЉriȔersщandщgroundwaterЊщandщreturnщtoщtheщatƮosphereщ
ЉeȔaporationщandщtranspirationЊЂ

OțdrologicalщƮodelsщcoƮbineщhistoricalщcliƮateщandщwaterщdataщƀroƮщƀorwardЗ
looƢingщcliƮateщƮodelsщtoщsiƮulateщhowщwaterщsțsteƮsщrespondщtoщƀutureщ
cliƮateщconditionsщandщaƀƀectщwaterщaȔailabilitțщandщdistributionЂ

�liƮateщƮodelsщareщcoƮputerщsiƮulationsщoƀщtheщworldщthatщaiƮщtoщcaptureщ
theщinteractionщoƀщtheщatƮosphereЃщoceanщandщlandЂщ�liƮateщƮodelsщareщusedщ
toщunderstandщhowщincreasedщconcentrationsщoƀщgreenhouseщgasesщaƀƀectщ
globalщteƮperaturesщandщatƮosphericщcirculationЂ

TheщƮodelsщuseщscenariosщthatщreƀlectщdiƀƀerentщsharedщsocioeconoƮicщ
pathwațsщЉ­­¢sЊЃщwhichщdescribeщtheщtraƟectorțщoƀщgreenhouseщgasщeƮissionsщ
underщƀutureщsocialщandщeconoƮicщconditionsЂщщTheщT¢��щhasщidentiƀiedщ
Πцpotentialщ­­¢sщwithщdiƀƀerentщƮixesщoƀщtechnologțЃщpopulationщgrowthЃщ
econoƮicщdeȔelopƮentщandщlandщuseЂщTheщ­­¢sщincludeщtheщgreenhouseщgasщ
eƮissionsщliƢelțщtoщoccurщwithщsuchщsocioeconoƮicщchangeЃщandщtheщresultingщ
globalщwarƮingщleȔelsЂщÁnderщƮediuƮщandщhighщeƮissionщscenariosЃщglobalщ
aȔerageщteƮperatureщisщproƟectedщtoщincreaseщbțщaboutщΝЂΛцҾ�щbțщaroundщΝΛΠΛщ
relatiȔeщtoщpreЗindustrialщleȔelsЂ
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ºƉe ƀuture oƀ ŘliƮate and ȕater aȔailability in tƉe rurrayЙ$arlinƁ �asinΡ

$eƀiưiưgщtheщbaseƥiưeщŘƥiƮate
�liƮateщƮodelsщgenerallțщuseщtheщpreЗindustrialщperiodщЉΜΣΠΛЙΜΤΛΛЊщasщ
theщbaselineщcliƮateщagainstщwhichщtoщcoƮpareщchangesЂщThisщisщbecauseщ
theщperiodщisщaщtiƮeщbeƀoreщsigniƀicantщhuƮanщinƀluenceщonщtheщglobalщ
cliƮateЃщparticularlțщthroughщtheщburningщoƀщƀossilщƀuelsщandщsubseǟuentщ
increaseщinщgreenhouseщgasщconcentrationsЂщ

­ßщusesщdataщƀroƮщΜΣΤΠщtoщtheщpresentЂщ�hangesщtoщcliƮateщareщ
presentedщasщaщdiƀƀerenceщtoщaщΜΤΤΛщbaselineЂщThisщisщbecauseЄ
Ϸ betterщcliƮateщdataщareщaȔailableщƀorщtheщBasinщƀroƮщΜΤΤΛщthanщƀroƮщ

theщpreЗindustrialщperiod
Ϸ itщisщcloserщtoщandщƮoreщrepresentatiȔeщoƀщtheщcurrentщcliƮateЅщtheщ

historicalщcliƮateщƀorщtheщBasinщisщconsideredщstableщƀroƮщtheщƀirstщ
dataщacǟuisitionsщinщΜΣΤΠщtoщΜΤΤΛЃщbutщbțщΜΤΤΛщitщhadщalreadțщbecoƮeщ
ΛЂΠцҾ�щwarƮer

Ϸ itщƮaintainsщconsistencțщwithщ­ßщΝΛΛΤщandщwithщotherщƮaƟorщ
goȔernƮentalщandщintergoȔernƮentalщreportingщЉƀorщexaƮpleЃщT¢��Ѓщ
stateщoƀщtheщcliƮateщreportingЃщ.ngineersщ�ustraliaЊ

­ßцΝΛΝΠщlooƢsщatщaщproƟectedщincreaseщoƀщglobalщteƮperaturesщoƀщΜЂΛцҾ�щ
bțщaroundщΝΛΞΛщandщΜЂΠцҾ�щbțщaroundщΝΛΠΛщrelatiȔeщtoщΜΤΤΛщЙщthisщisщ
eǟuiȔalentщtoщΜЂΠцҾ�щandщΝЂΛцҾ�щrelatiȔeщtoщtheщpreЗindustrialщcliƮateЂ
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�ƥiƮateщvariabiƥityщaưdщŘƥiƮateщŘhaưge
�liƮateщȔariabilitțщisщtheщchangesщinщweatherщpatternsщthatщrepresentщnaturalщ
deȔiationsщinщcliƮateщawațщƀroƮщlongЗterƮщaȔeragesЂщ�liƮateщchangeщdescribesщ
theщchangeщtoщthoseщlongЗterƮщaȔeragesЂщ�urrentщcliƮateщchangeщisщcausedщbțщ
huƮanщactiȔitiesЂ

TheщBasinщhasщaщhighlțщȔariableщcliƮateЃщinƀluencedщbțщchangesщinщweatherщ
sțsteƮsЃщlargeЗscaleщcirculationщandщcliƮateщdriȔersЂщTheщBasinщexperiencesщ
seasonsЃщțearsщandщdecadesщthatщareщhotterщandщdrierЃщorщcolderщandщwetterЃщ
thanщtheщlongЗterƮщaȔerageЂщ

�liƮateщinщtheщsoutheastщoƀщ�ustraliaщisщinƀluencedщbțщseȔeralщlargeЗscaleщ
driȔersЃщincludingЄ
Ϸ .lщtiƹoщ­outhernщ�scillationщЉ.t­�ЊЃщwhichщreƀersщtoщtheщpositionщoƀщwarƮщ

andщcoolщwaterЃщtheщstrengthщoƀщwindsЃщandщatƮosphericщpressureщinщtheщ
eǟuatorialщ¢aciƀicщ�ceanЂщ.t­�щhasщΝщalternatingщphasesЄщ.lщtiƹoщtendsщtoщ
resultщinщdrțerщandщwarƮerщconditionsщandщhaщtiƹaщtendsщtoщresultщinщƮilderщ
andщwetterщconditionsЂщ­inceщtheщΜΤΠΛsЃщthereщhaȔeщbeenщsharperщswingsщ
betweenщtheщ.lщtiƹoщandщhaщtiƹaщphasesЃщwithщƮoreщƀreǟuentщdrțщperiodsщ
punctuatedщbțщƮoreщƀreǟuentщlargeщƀloodщțearsЂщ

Ϸ Tndianщ�ceanщ$ipoleщЉT�$ЊЃщwhichщdescribesщtheщseaщsurƀaceщteƮperatureщinщ
theщwesternщTndianщ�ceanщrelatiȔeщtoщtheщeastЂщ�щpositiȔeщT�$щindexщƮeansщ
drierщconditionsЃщparticularlțщinщtheщcoolщseasonЂщThereщisщaщrecentщtrendщ
towardщƮoreщƀreǟuentщpositiȔeщȔaluesЂ

Ϸ ­outhernщ�nnularщrodeщЉ­�rЊЃщwhichщdescribesщtheщnorthϺsouthщshiƀtщoƀщ
­outhernщ�ceanщweatherщsțsteƮsЂщ�щpositiȔeщ­�rщЉsouthwardщshiƀtЊщisщ
linƢedщtoщdrțщcoolщseasonщweatherщoȔerщtheщBasinЂщThereщisщaщrecentщtrendщ
towardщƮoreщƀreǟuentщpositiȔeщȔaluesЂ

Ϸ Oadlețщ�ellщandщtheщ­ubЗtropicalщRidgeЃщwhichщblocƢщcoldщƀrontsщandщlowЗ
pressureщsțsteƮsщƀroƮщtheщsouthЂщTrendsщandщƮodellingщshowщaщsouthwardsщ
ƮoȔeƮentщoƀщtheщOadlețщ�ellщandщ­ubЗTropicalщRidgeщoȔerщrecentщdecadesщ
andщintoщtheщƀutureЂщTheщƀurtherщsouthщthisщsțsteƮщƮigratesЃщtheщgreaterщtheщ
risƢщoƀщdrțщperiodsЂ

.t­�ЃщT�$щandщ­�rщareщaщcurrentщƀocusщoƀщcliƮateщresearchЂщ�sщunderstandingщ
oƀщtheseщsțsteƮsщiƮproȔesЃщsoщwillщestiƮatesщoƀщtheirщƀutureщiƮpactщonщBasinщ
waterщresourcesЂ

�liƮateщchangeщƮodelsщaiƮщtoщseparateщtheщeƀƀectsщoƀщcliƮateщȔariabilitțщandщ
existingщcliƮateщdriȔersщƀroƮщtheщeƀƀectsщoƀщcliƮateщchangeЂщÁnderstandingщtheщ
oȔerallщtrendsщЙщasщwellщasщtheщtrendsщinщtheщextreƮesщandщinщtheщȔariabilitțщ
itselƀщЙщshowsщwhatщcanщbeщexpectedщƀroƮщtheщƀutureщcliƮateЂ
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Climate variability refers to changes to the long-term averages that occur 
over months, seasons, years and decades. It includes extremes caused by 
individual events and El Niño and La Niña climate cycles.

Our climate will always be variable.

Climate change refers to the shift in the long-term trend. This affects the 
range in which variability occurs. Climate change can also affect the level of 
extremes and of variability.

Time

Historical rainfall

Historical range Future range

Water 
availability

Future rainfall in a 
plausible climate

This diagram shows concepts of climate variability and climate change as they relate to water availability and 
does not use real data.
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­ßщΝΛΝΠщŘƥiƮateщƮodeƥƥiưg
Sß ΝΛΝΠ Ɖas a piȔotal role in deȔelopinƁ updated ƉydroŘliƮate 
proƟeŘtions ƀor tƉe �asin to support tƉe r$�� and �asin ȕater 
ƮanaƁeƮentЂ �liƮate sŘenarios are plausible proƟeŘtions oƀ ƀuture 
ŘliƮate Ȕariables suŘƉ as teƮperature and rainƀallЂ 
ºo proȔide a robust and ŘoƮpreƉensiȔe piŘture oƀ tƉe ƀuture 
ƉydroŘliƮateЃ SßцΝΛΝΠ Ɖas deȔeloped proƟeŘtions tƉat sƉoȕ 
Ξ possible ŘliƮate sŘenarios ƀor tƉe �asinЄ
Ϸ ȕarƮer and sliƁƉtly ȕetter ЉbeŘoƮinƁ Ɖotter and sliƁƉtly ȕetterЊ
Ϸ ȕarƮer and drier ЉbeŘoƮinƁ Ɖotter and drierЊ
Ϸ ȕarƮer and ƮuŘƉ drier ЉbeŘoƮinƁ Ɖotter and ƮuŘƉ drierЊЂ

SßцΝΛΝΠ Ɖas deȔeloped proƟeŘtions ƀor tƉe Ξ sŘenarios at Ν tiƮe 
ƉoriȥonsЄ
Ϸ to around ΝΛΞΛЃ to support tƉe �asin ¢lan ¥eȔieȕ and poliŘy
Ϸ to around ΝΛΠΛЃ to support lonƁЗterƮ ȕater planninƁЂ

.achщoƀщtheщscenariosщbecoƮesщƮoreщextreƮeщbetweenщtheщtiƮeщhoriȥonsЂщ
ForщexaƮpleЃщwhatщwasщwarƮerщandщdrierщaroundщΝΛΞΛщinщtheщƮedianщ
scenarioЃщbecoƮesщhotterщandщdrierщbțщΝΛΠΛЂщThisщapproachщensuresщweщhaȔeщ
theщinƀorƮationщtoщplanщƀorщbothщtheщrangeщoƀщƀuturesщandщtheщliƢelihoodщoƀщ
ongoingщchangeЂ

¢ƥaǽsibƥeщŘƥiƮateщƀǽtǽres

ºƉe SßцΝΛΝΠ sŘenarios ƀorƮ a Шplausible ranƁeЩ oƀ ŘliƮate ƀuturesЃ 
ȕƉiŘƉ are deƀined as tƉose tƉat ƀall ȕitƉin tƉe ranƁe betȕeen tƉe 
ΜΛtƉ and ΤΛtƉ perŘentilesЂ Tn otƉer ȕordsЃ tƉe plausible ranƁe 
eȚŘludes iƮprobable sŘenariosЂ

TtщisщiƮportantщtoщconsiderщtheщrangeщoƀщplausibleщcliƮateщchangeщ
ƀuturesщbecauseщweщneedщtoщensureщthatщplanningщisщbasedщonщrealЗworldщ
considerationsЂщ�liƮateщscenariosщareщproƟectionsщoƀщwhatщtheщƀutureщcliƮateщ
couldщlooƢщliƢeЃщnotщƀorecastsщoƀщwhatщitщwillщlooƢщliƢeЂщThereƀoreЃщitщisщ
iƮportantщtoщconsiderщƮultipleщplausibleщscenariosщtoщbestщprepareЂ

TƀщonlțщtheщƮedianщscenarioщisщconsideredЃщdecisionЗƮaƢingщcouldщignoreщƢețщ
iƮpactsщandщchangesщthatщneedщtoщbeщƮanagedЂщ�щsingleщƮodelщƮightщnotщ
captureщrapidщorщextreƮeщcliƮateщshiƀtsщorщtheщcoƮbinedщeƀƀectsщoƀщshiƀtsЃщ
soщplannersщandщƮanagersщrisƢщbeingщunderЗpreparedщiƀщonlțщoneщscenarioщ
isщconsideredЂщTnщadditionЃщnaturalщȔariabilitțщisщstillщaщƢețщdriȔerщoƀщcliƮateщ
iƮpactsЃщandщeȔenщtheщbestщƮodelщcannotщpredictщexactщseǟuencesщoƀщwetщ
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and dry years. Adaptive and resilient planning must account for a range of 
plausible conditions.

Using a plausible range provides the greatest flexibility in management and 
adaptation, while still leaving improbable scenarios out of consideration. 

SY 2025 considers a plausible range of climate futures.

'Plausible' excludes possible futures that are improbable – these are the  
upper and lower 10% of simulations which represent the extremes of dry 
and wet conditions.

Because the impacts of climate change are not certain, considering a 
plausible range of outcomes provides a better understanding of possible 
future climate to support better planning.

The plausible range of climate futures cover outcomes across 
3 scenarios at 2 time horizons.

   The plausible range is where 80% of simulations place our future climate

Median

~2030

~2050

10th percentile

Lower 10%
= improbable

Upper 10%
= improbable

90th percentile

Warmer and 
slightly wetter

Hotter and 
slightly wetter

Warmer and drier

Hotter and drier

Warmer and 
much drier

Hotter and 
much drier
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TnщrecentщțearsЃщcliƮateщscenariosщhaȔeщbeenщƟoinedщbțщШcliƮateщstorțlinesЩщtoщ
betterщunderstandщandщcoƮƮunicateщiƮpactsщoƀщcliƮateщchangeщandщsupportщ
eƀƀectiȔeщadaptationЂщ­ßщΝΛΝΠщusesщbothЄ

Ϸ cliƮateщscenariosщЙщǟuantitatiȔeщandщƮodelЗdriȔenщrepresentationsщoƀщƀutureщ
cliƮateщstatesщtoщexploreщpossibleщlongЗterƮщƀuturesщunderщȔarțingщassuƮptionsщ
Љseeщ�liƮateщchangeщinщtheщBasinщƀorщtheщscenarioЗbasedщresultsЊ

Ϸ cliƮateщstorțlinesщЙщnarratiȔeЗbasedЃщǟualitatiȔeщseǟuencesщoƀщplausibleщ
eȔentsщusedщtoщunderstandщandщcoƮƮunicateщplausibleщeȔentsЃщoƀtenщ
ƀocusingщonщspeciƀicщrisƢsщЉseeщ�liƮateщstorțlinesЊЂщ­ßцΝΛΝΠщlooƢedщatщ
ΝцstorțlinesщatщtheщedgeщoƀщtheщplausibleщrangeщoƀщcliƮateщƀuturesщЉhotterщ
andщslightlțщwetterЃщandщhotterщandщƮuchщdrierЊЃщandщoneщstorțlineщthatщ
hasщlowerщliƢelihoodщbutщwouldщhaȔeщaщhighщiƮpactщЉhotterщandщdrierщwithщ
extendedщdroughtЊЂщ

­ßщΝΛΝΠщƮodeƥƥiưgщƮethodoƥogy
Theщ­ßщΝΛΝΠщhțdrocliƮateщproƟectionщdatasetsщareщbeingщusedщtoщƮodelщ
cliƮateщchangeщiƮpactщinщtheщotherщ­ßцƮodulesщandщtoщinƀorƮщwaterщresourcesщ
adaptationщtoщcliƮateщchangeщinщtheщBasinЂ

­ßщΝΛΝΠщhasщdeȔelopedщhțdrocliƮateщproƟectionsщusingщtheщlatestщG�rsщ
ƀroƮщtheщT¢��щЙщtheщ�oupledщrodelщTntercoƮparisonщ¢roƟectщphaseщΡщ
Љ�rT¢ΡЊЂщΜΝΛщG�rщsiƮulationsщƀroƮщΞц­­¢sщwereщanalțsedщЉΟΜщƀorщ­­¢ЗΝЂΟΠЃщ
Ξ΢щƀorщ­­¢ЗΞЂ΢ΛЃщΟΝщƀorщ­­¢ЗΠЂΣΠЊщatщΠxΠЗƢƮщgridщcellsщacrossщtheщBasinЂщThisщ
proȔidesщproƟectedщchangesщinЄ
Ϸ teƮperature
Ϸ potentialщeȔapotranspirationщЉthisщƮeansщhowщreadilțщtheщatƮosphereщ

eȔaporatesщwaterщƀroƮщsurƀacesщliƢeщopenщwaterЃщsoilщorщplantsЃщwhichщ
aƀƀectsщwaterщaȔailabilitțЊ

Ϸ seasonalщandщannualщrainƀall
Ϸ ȔerțщheaȔțщrainƀallщeȔents
Ϸ annualщrainƀallщȔariabilitțЂ

RainƀallЗrunoƀƀщƮodellingщwasщdeȔelopedщƀorщΠxΠЗƢƮщgridщcellsщusingщhistoricalщ
andщƀutureщcliƮateщseriesщЉinƀorƮedщbțщcliƮateщdataЊЃщtoщdeȔelopщproƟectedщ
changesщinщrainƀallщandщrunoƀƀщcharacteristicsщandщiƮpactsЂ
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�ƥiƮateщŘhaưgeщiưщtheщ�asiư
ºƉe SßцΝΛΝΠ ƉydroŘliƮate ƮodellinƁ ƀorƮs tƉe basis oƀ 
understandinƁ iƮpaŘts on �asin ȕater resourŘes and planninƁ ƀor 
tƉe ƀutureЂ
ºƉe ƮodellinƁ sƉoȕs tƉatЃ ȕitƉ ŘliƮate ŘƉanƁeЄ
Ϸ tƉe �asin is Ȕirtually Řertain to be Ɖotter
Ϸ annual rainƀall is liƢely to beŘoƮe Ʈore Ȕariable
Ϸ Ȕery ƉeaȔy rainƀall eȔents are Ȕery liƢely to beŘoƮe Ʈore 

intense
Ϸ ŘoolЗseason rainƀall is liƢely to deŘline in tƉe nortƉern �asin and 

Ȕery liƢely to deŘline in tƉe soutƉern �asin
Ϸ rainƀall and runoƀƀ Ȕariability aŘross years in tƉe �asin ȕill 

reƮain ƉiƁƉ and Ʈay inŘrease
Ϸ potential eȔapotranspiration is Ȕirtually Řertain to inŘrease and 

tƉe �asin is Ȕery liƢely to beŘoƮe Ʈore aridЂ

TnщtheщBasinЃщregionalщtrendsщandщƀutureщproƟectionsщindicateщaщhotterщandщliƢelțщ
drierщƀutureЂщTheщBasinщisщwarƮingщƀasterщthanщtheщglobalщƮeanщandщtheщƮeanщ
teƮperatureщinщtheщBasinщhasщalreadțщincreasedщbțщaroundщΜЂΠцҾ�щsinceщΜΤΜΛЂщ
¢otentialщeȔapotranspirationщinщtheщBasinщisщalsoщincreasingЃщƮainlțщdriȔenщbțщ
teƮperatureЂщÁnderщglobalщwarƮingщoƀщΝЂΛцҾ�ЃщpotentialщeȔapotranspirationщinщ
theщBasinщisщproƟectedщtoщincreaseщbțщΟЙΠҊЂ

�oƮparedщtoщteƮperatureщandщpotentialщeȔapotranspirationЃщrainƀallщ
proƟectionsщareщƮoreщuncertainЂщ�ȔerallЃщitщisщliƢelțщthatщaȔerageщrainƀallщwillщ
decreaseЃщparticularlțщinщtheщsouthЂщ�bserȔedщcoolЗseasonщЉrațЙ�ctЊщrainƀallщ
hasщdeclinedщsigniƀicantlțщinщsoutheastщ�ustraliaщandщitщisщȔerțщliƢelțщthatщitщwillщ
continueщtoщdecreaseЂщOoweȔerЃщthereщisщnoщsigniƀicantщtrendщinщwarƮЗseasonщ
ЉtoȔЙ�prЊщrainƀallщobserȔationsщandщitщisщnotщclearщwhetherщwarƮЗseasonщ
rainƀallщwillщincreaseщorщdecreaseЂ

TheщrainƀallщandщrunoƀƀщȔariabilitțщexperiencedщinщtheщBasinщwillщreƮainщ
highщandщwillщdoƮinateщwaterщaȔailabilitțщinщtheщnearщterƮЂщTnщtheщlongerщ
terƮЃщcliƮateщchangeщisщƮoreщliƢelțщtoщleadщtoщoȔerallщdecreasesщinщrainƀallщ
andщrunoƀƀЂ
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Warm season rainfall

Cool season rainfall

Mean annual rainfall

Northern Basin

Southern Basin

Northern Basin

Southern Basin

Northern Basin

Southern Basin

Northern Basin

Southern Basin

Plausible range of change at ~2030

   

Median

Plausible range of change at ~2050

+6%

+6%

+9%

+9%

+4%

+1%

+5%

+2%

+7%

+7%

+10%

+10%

+3%

–7%

–4% +3%

+5%

+5%

–7%

–8%

–12%

–12%

+1%

+1%

+1%

+1%

–8%

–5%

–5%

–5%

–8%

–3%

Very wet Very dry 
–5–10–20–30 0 +5 +10 +20 +30

Percentage change compared with 1990 baseline

P99.5 rainfall
(heavy rainfall that 
occurs 0.5% of days)

The lines show the projected changes to future rainfall under an increase in 
temperature of 1.0 °C around 2030 and 1.5 °C around 2050, relative to 1990. The range 
is considered to be plausible, based on projections that fall between the 10th and 
90th percentiles of the SY 2025 modelled climate scenarios. Changes to the median 
show the direction of change for the future.

Rainfall



The future of climate and water availability in the Murray–Darling Basin14

The projected decrease in rainfall, coupled with increasing potential 
evapotranspiration, will lead to more arid conditions in the Basin. Increasing 
aridity can affect plant productivity and water security and increase 
competition for natural resources, potentially increasing the spread of 
arid regions.

Potential
evapotranspiration

Northern Basin

Southern Basin

Plausible range of change at ~2030

   

Median

Plausible range of change at ~2050

+2.6%

+3.9%

+3.6%

+5.4%

Aridity

Northern Basin

Southern Basin

+9%

–1%

–1%

+9%

+13%

+14%

–1%

–1%

Very wet Very dry 
+5+10+20+30 0 –5 –10 –20 –30

Percentage change compared with 1990 baseline

The lines show the projected changes to future potential evapotranspiration and 
aridity index (potential evapotranspiration divided by rainfall) under an increase in 
temperature of 1.0 °C around 2030 and 1.5 °C around 2050, relative to 1990. The range 
is considered to be plausible, based on projections that fall between the 10th and 
90th percentiles of the SY 2025 modelled climate scenarios. Changes to the median 
show the direction of change for the future.

Aridity

+2.6%

+3.9%

+3.6%

+5.4%
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TƮǝļcts to ȕļter resources
ºƉe ŘƉanƁes in tƉe �asin ŘliƮate ȕill ƉaȔe siƁniƀiŘant iƮpaŘts on 
ȕater resourŘesЄ
Ϸ runoƀƀ and ȕater resourŘe aȔailability in tƉe �asin are Ȕery liƢely

to deŘline
Ϸ drouƁƉts are Ȕery liƢely to beŘoƮe Ʈore ƀreǟuent and seȔereЂ
Ϸ total Ɓroundȕater reŘƉarƁe is liƢely to reduŘe under ŘliƮate 

ŘƉanƁeЃ partiŘularly in tƉe soutƉern �asinЂ

ÁnderstandingщtheщiƮpactщoƀщcliƮateщchangeщonщtheщBasinЩsщwaterщresourcesщisщ
centralщtoщtheщr$B�ЩsщroleщinщcoordinatingщhowщthoseщresourcesщareщƮanagedЂ

TheщworƢщdoneщtoщunderstandщtheщƀutureщhțdrocliƮateщoƀщtheщBasinщ
Љseeщ�liƮateщchangeщinщtheщBasinЊщƀlowsщonщtoщotherщ­ßцΝΛΝΠщworƢщtoщiƮproȔeщ
understandingщoƀщhowщtheщBasinЩsщwaterщresourcesщwillщbeщaƀƀectedщbțщ
cliƮateщchangeЂ
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.ȚistiưgщdiƀƀereưŘesщiưщtheщưortherưщaưdщ
soǽtherưщ�asiưs
TheщhțdrocliƮateщandщlandscapeщinщtheщnorthernщandщsouthernщ
BasinsщareщdiƀƀerentЂщTheщhistoricalщcharacteristicsщandщtrendsщinщ
waterщaȔailabilitțщinщtheщbasinsщwillщbeщaƮpliƀiedщwithщcliƮateщchangeЂ

tortherưщ�asiư
Ϸ howerщrainƀallЃщhigherщpotentialщeȔapotranspiration
Ϸ ÙarƮЗseasonщdoƮinatedщrainƀall
Ϸ RunoƀƀщatщallщtiƮesщoƀщtheщțear
Ϸ ØerțщhighщȔariabilitțщinщstreaƮщƀlowщacrossщțears
Ϸ $arlingщRiȔerщcontributesщonщaȔerageщaboutщΜΠҊщoƀщBasinщƀlows
Ϸ ranțщinterƮittentщandщepheƮeralщriȔers
Ϸ ΝΛҊщoƀщpublicщreserȔoirщstorageщinщtheщBasin

­oǽtherưщ�asiư
Ϸ OigherщrainƀallЃщlowerщpotentialщeȔapotranspiration
Ϸ �oolЗseasonщdoƮinatedщrainƀall
Ϸ RunoƀƀщƮainlțщinщwinterщandщspring
Ϸ OighщȔariabilitțщinщstreaƮщƀlowщacrossщțears
Ϸ rurrațщRiȔerщcontributesщonщaȔerageщaboutщΣΠҊщoƀщBasinщƀlows
Ϸ hargeщperennialщriȔers
Ϸ ΣΛҊщoƀщpublicщreserȔoirщstorageщinщtheщBasin
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¥ǽưoɪ
ÙitƉ ŘliƮate ŘƉanƁeЄ
Ϸ runoƀƀ is Ȕery liƢely to deŘlineЃ partiŘularly in tƉe soutƉ
Ϸ ƉydroloƁiŘal drouƁƉts ЉȕitƉ reduŘed runoƀƀ and ȕater 

aȔailabilityЊ are Ȕery liƢely to beŘoƮe Ʈore seȔere and oŘŘur 
Ʈore ƀreǟuentlyЃ and Ʈay be oƀ lonƁer duration

Ϸ tƉe ƀreǟuenŘy oƀ Ʈoderate ƀlood inundation is liƢely to deŘlineЃ 
but tƉe ƉeiƁƉt and duration oƀ larƁe ƀloods Ʈay inŘrease

Ϸ ƉydroŘliƮate Ȕariability ȕill reƮain ƉiƁƉ and Ʈay inŘreaseЃ and 
lonƁ ȕet spells and lonƁ dry spells ȕill Řontinue to oŘŘurЂ

TheщƮainщcliƮateщinƀluencesщonщaȔerageщannualщrunoƀƀщareщaȔerageщannualщ
rainƀallщandщpotentialщeȔapotranspirationщЉseeщ�liƮateщchangeщinщtheщBasin
ƀorщdetailsщoƀщcliƮateщchangeщiƮpactsщonщrainƀallщandщpotentialщ
eȔapotranspirationЊЂщ�ȔeragedщacrossщtheщwholeщBasinЃщtheщproportionщoƀщ
annualщrainƀallщthatщbecoƮesщrunoƀƀщisщaboutщΠҊщtoщΡҊЂщ�щΜҊщchangeщinщƮeanщ
annualщrainƀallщisщgenerallțщaƮpliƀiedщasщaщΝҊщtoщΟҊщchangeщinщƮeanщannualщ
runoƀƀщinщtheщBasinЃщwithщgreaterщaƮpliƀicationщinщdrierщcatchƮentsЂщThusЃщtheщ
proƟectedщreductionщinщrainƀallщandщincreaseщinщpotentialщeȔapotranspirationщ
underщcliƮateщchangeщwillщalsoщreduceщrunoƀƀЂ

TnщtheщhotterщandщdrierщcliƮateщscenarioЃщthereщisщaщ΢ҊщreductionщinщƮeanщ
annualщrunoƀƀщaȔeragedщoȔerщtheщnorthernщBasinщandщΜΟҊщreductionщaȔeragedщ
oȔerщtheщsouthernщBasinЂщTheщproƟectedщreductionщinщrunoƀƀщisщhigherщinщtheщ
southщbecauseщƮostщsouthernщrunoƀƀщoccursщinщtheщwinterщandщspringЃщthusщtheщ
proƟectedщreductionщinщcoolЗseasonщrainƀallщinщtheщsouthщhasщaщlargeщiƮpactЂщ
TheщproƟectedщincreaseщinщtheщintensitțщoƀщȔerțщheaȔțщrainƀallщeȔentsщhasщaщ
largerщiƮpactщinщƮoderatingщtheщrunoƀƀщreductionщinщtheщnorthЂ

ThereщisщaщlargeщrangeщinщtheщrunoƀƀщproƟectionsщЙщƀroƮщЙΝΝҊщtoщѱΜΡҊщinщtheщ
northernщBasinЃщandщƀroƮщЙΝΤҊщtoщѱΜҊщinщtheщsouthernщBasinЂщThisщlargeщrangeщ
occursщƮainlțщbecauseщoƀщtheщuncertaintțщinщƀutureщrainƀallщproƟectionsЂ
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reaư aưưǽaƥ rǽưoɪ

Northern Basin

Southern Basin

reaư warƮЗseasoư rǽưoɪ

Northern Basin

Southern Basin

reaư ŘooƥЗseasoư rǽưoɪ

Northern Basin

Southern Basin

Plausible range of change at ~2030

   

Median

Plausible range of change at ~2050

Very wet Very dry 
–5–10–20–30 0

Percentage change compared with 1990 baseline

The lines show the proƟected changes to ƀuture runoɪ under an increase in 
temperature of 1.0 °C around 2030 and 1.5 °C around 2050, relative to 1990. The 
range is considered to be plausible, based on projections that fall between the 10th 
and 90th percentiles of the SY 2025 modelled climate scenarios. Changes to the 
median show the direction of change for the future.

¥ǽưoɪ

–15% +11%

–22% +16%

–19% +1%

+1%

–13% +18%

–17% +5%

–21% +6%

+9%
–33%

–20% +0%

+0%–30%

–26%
+8%

–19% +27%

–29%

+5 +10 +20 +30

�ȔerallЃщitщisщȔerțщliƢelțщthatщaȔerageщrunoƀƀщwillщdecreaseЃщparticularlțщinщtheщ
southЂщThisщisщȔerțщliƢelțщtoщbringщƮoreщseȔereщdroughtsщthatщwillщoccurщƮoreщ
ƀreǟuentlțщcoƮparedщwithщΜΤΜΛЃщandщthatщƮațщbeщoƀщlongerщdurationЂщTheseщ
proƟectionsщrelateщtoщhțdrologicalщdroughtщЉrunoƀƀщandщwaterщaȔailabilitțЊЃщ
ratherщthanщƮeteorologicalщdroughtщЉrainƀallЊЂщTheщproƟectionsщalignщwithщ
obserȔedщhistoricalщdataЃщwhichщshowщaщtrendщoƀщincreasedщƀreǟuencțщoƀщ
droughtщoccurrenceщinщrecentщdecadesщcoƮparedщwithщearlțщrecordsЂ
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This diagram shows how the frequency of droughts (horizontal lines) changes 
in the future climate scenarios, compared with the current climate.

In the Northern Basin, the type of drought that occurred every 20 years 
(5% of years)

In the Southern Basin, the type of drought that occurred every 20 years 
(5% of years)
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wetter scenario

Hotter and drier
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(11% of years)

occurs every
19 years

(5% of years)
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occurs every
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Hotter and much
drier scenario
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Very large floods may increase, particularly in the northern Basin, because 
very heavy rainfall events will become more intense. Moderate floods will 
decline. However, the decline is likely to be less than the projected reduction 
in mean runoff. This is because the increase in high intensity rainfall events 
will be offset by drying catchments, so high rainfall events may result in less 
runoff than might be expected.

High flow days above Q99
(high runoff that occurs 1% 
of days)

High flow days above Q99.9
(high runoff that occurs 0.1% 
of days)

Northern Basin

Southern Basin

Plausible range of change at ~2030

   

Median

Plausible range of change at ~2050

Very wet Very dry 
–5–10–20–30 0

Percentage change compared with 1990 baseline

The lines show the projected changes to future high flows under an increase in 
temperature of 1.0 °C around 2030 and 1.5 °C around 2050, relative to 1990. The 
range is considered to be plausible, based on projections that fall between the 10th 
and 90th percentiles of the SY 2025 modelled climate scenarios. Changes to the 
median show the direction of change for the future.
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¥ivers
ºƉe r$�� Řoordinates tƉe ƮanaƁeƮent oƀ ȕater in tƉe �asinЩs 
riȔer systeƮsЂ ÁnderstandinƁ tƉe aƮount oƀ ȕater aȔailable in 
�asin riȔer systeƮs and its distribution is ŘritiŘal to eƀƀeŘtiȔe 
ȕater ƮanaƁeƮentЂ
Ánder ŘliƮate ŘƉanƁeЃ lonƁЗterƮ aȔeraƁe annual streaƮ ƀloȕs 
are proƟeŘted to deŘlineЂ Ánder Řurrent ȕater ƮanaƁeƮent 
arranƁeƮents and poliŘy settinƁsЃ tƉis ȕould ƉaȔe tƉe Ɓreatest 
eƀƀeŘt on tƉe nonЗentitleƮent ȕater tƉat stays in tƉe riȔer 
systeƮsЂ Tt ȕill also ƉaȔe tƉe Ɓreatest eƀƀeŘt on ȕater aȔailability 
ƀor doȕnstreaƮ usersЂ
Future planninƁ ȕill need to balanŘe tƉe needs oƀ diƀƀerent ȕater 
usersЃ inŘludinƁ tƉe enȔironƮentЃ to aŘƉieȔe Ʈore ȕitƉ less ȕaterЂ

Theщr$B�щandщBasinщstatesщƮanageщwaterщallocationsщinщtheщBasinЃщwhichщ
areщinƀluencedщbțщrainƀallЃщinƀlowsщandщstorageщleȔelsЂщ�llocationsщcanщchangeщ
throughoutщtheщțearщbasedщonщsțsteƮщconditionsщandщareщcrucialщƀorщƮanagingщ
waterщaȔailabilitțщƀorщȔariousщusersЂ

RiȔerщsțsteƮщƮodellingщinщtheщrurrațЙ$arlingщBasinщusesщƮodelsщthatщhaȔeщ
beenщestablishedщƀorщeachщoƀщtheщȔallețsщwithinщtheщBasinщstatesЂщ­ßцΝΛΝΠщhasщ
ƮodelledщriȔerщƀlowsщƀorщBasinщȔallețsЃщinƀorƮedщbțщtheщΞцcliƮateщscenariosщ
andщΝцtiƮelinesщЉseeщ­ßщΝΛΝΠщcliƮateщƮodellingЊЃщagainstщΞщdeȔelopƮentщ
scenariosЄ
Ϸ withoutщwaterщresourceщdeȔelopƮentЃщnoщdaƮsЃщweirsщorщextractions
Ϸ preЗBasinщ¢lanщreƀerenceщasщatщduneщΝΛΛΤЃщwithщtheщconditionsщoƀщ

deȔelopƮentЃщoperationщandщwaterщsharingщiƮƮediatelțщbeƀoreщtheщBasinщ¢lan
Ϸ Basinщ¢lanщƀullțщiƮpleƮentedЃщwithщƮaxiƮuƮщplausibleщƀutureщdeȔelopƮentЃщ

includingщƀullщiƮpleƮentationщoƀщsustainableщdiȔersionщliƮitsщЉ­$hsЊщandщ
nonЗrelaxedщconstraintsЂ

RainƀallщandщthusщstreaƮщƀlowщhaȔeщdeclinedщacrossщtheщBasinщinщtheщpastщ
ΠΛцțearsЂщOigherщteƮperaturesщandщdrierщconditionsщareщexpectedщtoщcontinueЃщ
increasingщinщƀreǟuencțщandщseȔeritțЂщ�sщhotterщandщdrierщțearsщincreaseщinщ
ƀreǟuencțЃщlongЗterƮщaȔerageщannualщstreaƮщƀlowsщareщproƟectedщtoщdeclineЂ

ÁsingщƮultipleщlinesщoƀщeȔidenceщƀroƮщ­ßщΝΛΛΤЃщBasinщstateщinitiatiȔesщsuchщ
asщtheщØictorianщÙaterщandщ�liƮateщTnitiatiȔeщandщtrendsщobserȔedщƀroƮщtheщ
­ßцΝΛΝΠщriȔerщsțsteƮщƮodellingЃщ­ßцΝΛΝΠщestiƮatesщtheщdisproportionateщ
iƮpactsщoƀщcliƮateщchangeщonщtheщdiƀƀerentщtțpesщoƀщwaterщentitleƮentsЂ
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TheщtotalщwaterщaȔailableщinщanțщțearщincludesЄщ
Ϸ entitleƮentщwaterщthatщcanщbeщheldщbțщindiȔidualsЃщindustriesщandщ

goȔernƮentsЂщTtщincludesщconsuƮptiȔeщwaterщrightsщandщenȔironƮentalщ
waterщentitleƮentsЂ

Ϸ nonЗentitleƮentщwaterщthatщisщƮanagedщthroughщstateщwaterщsharingщ
arrangeƮentsщandщisщnotщtiedщtoщanщentitleƮentЂщTtщproȔidesщiƮportantщ
enȔironƮentalщandщuserщbeneƀitsЂщ

ÁnderщcurrentщwaterщƮanageƮentщarrangeƮentsЃщcliƮateщchangeщwillщ
disproportionatelțщiƮpactщnonЗentitleƮentщwaterЂщÁnderщcliƮateщchangeЃщ
theщbalanceщbetweenщentitleƮentщandщnonЗentitleƮentщwaterщinщtheщBasinщ
isщexpectedщtoщshiƀtЂщ�sщtheщtotalщȔoluƮeщoƀщaȔerageщaȔailableщwaterщisщ
proƟectedщtoщdecreaseщoȔerщtiƮeЃщtheщproportionщthatщisщnonЗentitleƮentщwaterщ
isщexpectedщtoщdecreaseщwhileщtheщproportionщthatщisщentitleƮentщwaterщisщ
expectedщtoщincreaseЂ

tonЗentitleƮentщwaterщisщcoƮprisedщoƀщȔoluƮesщoƀщwaterщthatщserȔeщaщrangeщ
oƀщpurposesщandщhaȔeщȔarțingщleȔelsщoƀщprioritisationщinщstateщwaterщsharingщ
arrangeƮentsЂщ�lthoughщcliƮateщchangeщwillщdisproportionatelțщiƮpactщnonЗ
entitleƮentщwaterЃщchangesщinщtheщȔoluƮesщandщreliabilitțщoƀщnonЗentitleƮentщ
waterщwillщȔarțщbetweenщitsщdiƀƀerentщtțpesЂщForщexaƮpleЃщnonЗentitleƮentщ
waterщƀorщpassingщƀlowsщisщtoщreƮainщrelatiȔelțщreliableЃщwhereasщunregulatedщ
ƀlowsщareщƮoreщatщrisƢщƀroƮщaщhotterщandщdrierщcliƮateЂщ

TheщreliabilitțщoƀщentitleƮentщwaterщandщtțpesщoƀщnonЗentitleƮentщwaterщisщanщ
eƀƀectщoƀщaщdeȔelopedщriȔerщsțsteƮЂщÙaterщinƀrastructureЃщsuchщasщdaƮsщandщ
weirsЃщandщwaterщsharingщarrangeƮentsщareщdesignedщƀorщsecuritțщoƀщsupplțщƀorщ
entitleƮentщholdersщandщcoƮƮunitiesЂщOenceЃщentitleƮentщwaterЃщandщtțpesщ
oƀщnonЗentitleƮentщwaterщthatщareщȔitalщƀorщcoƮƮunitiesЃщareщgenerallțщƮoreщ
reliableщorщaȔailableщwhenщreǟuiredЂщTnщcontrastЃщunregulatedщƀlowsщareщƮoreщ
exposedщtoщțearЗtoЗțearщȔariationщinщcliƮaticщconditionsщandщsțsteƮщinƀlowsщ
andщareщthereƀoreщanticipatedщtoщexperienceщhigherщiƮpactsщunderщaщhotterщandщ
drierщcliƮateЂ

Theщ­ßщΝΛΝΠщriȔerщsțsteƮщƮodelsщalsoщestiƮatedщtheщdisproportionateщiƮpactsщ
oƀщcliƮateщchangeщinщdiƀƀerentщpartsщoƀщtheщBasinщwaterщsțsteƮЂщ�hangesщtoщ
waterщaȔailabilitțщunderщcliƮateщchangeщwillщparticularlțщaƀƀectщdownstreaƮщ
usersщinщtheщsouthernщBasinЃщasщeƀƀectsщaccuƮulateщalongщtheщcourseщoƀщriȔerщ
sțsteƮsЂщÁnderщcurrentщpolicțщsettingsЃщtheseщoutcoƮesщareщliƢelțщtoщƮainlțщ
aƀƀectщtheщendщoƀщtheщsțsteƮЃщincludingщtheщhowerщhaƢesЂ
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Now ~2030 ~2050
Reduced flow in the 
northern Basin 
contributes to 
reduced flow in the 
southern Basin.

The greatest 
reduction will be 
experienced in the 
southern Basin.

Northern
Basin

Southern
Basin

TheщdiagraƮщshowsщtheщconceptщoƀщƀlowsщacrossщtheщBasinщandщdoesщnotщuseщrealщdataЂ

­eaщƥeveƥщrise
�liƮateщchangeщisщexpectedщtoщincreaseщseaщleȔelsщbțщΝΛΠΛщdueщtoщ
therƮalщexpansionщoƀщseaщwaterщandщglacialщandщicesheetщƮeltingЂщ­inceщ
ΜΤΤΞЃщtheщseaщleȔelщalongщtheщsoutheastщcoastщoƀщ�ustraliaщhasщbeenщrisingщ
bțщanщaȔerageщoƀщΞЂΟцƮƮϺțearЃщandщtheщrateщoƀщriseщhasщbeenщgraduallțщ
increasingЂщBțщΝΛΠΛЃщrelatiȔeщtoщΜΤΣΡЙΝΛΛΠЃщseaщleȔelщinщsouthernщ
�ustraliaщЉØictorщOarborЊщisщproƟectedщtoщincreaseщbțщΜΟЙΞΛцcƮщЉƮedianщ
ΝΠцcƮЊщunderщ­­¢ЗΠЂΣΠЂ

RisingщseaщleȔelsЃщcoupledщwithщstorƮщsurgesЃщwillщaƀƀectщtheщrouthщoƀщ
theщRiȔerщrurrațЂщTƮpactsщincludeщchangesщtoщtheщhțdrodțnaƮicsщandщ
coastalщprocessesщoƀщtheщ�oorongщandщrurrațщrouthЃщandщanщincreasedщ
ƀreǟuencțщoƀщseaщwaterщoȔertoppingщtheщbarragesщandщbarrierщislandsщ
betweenщtheщ�oorongщandщhaƢeщ�lexandrinaЂ
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Groǽưdwater
ºo ensure tƉat Ɓroundȕater S$hs are sustainableЃ itЩs iƮportant to 
understand ȕƉetƉer and Ɖoȕ ǟuiŘƢly Ɓroundȕater is replenisƉed 
aƀter useЃ and Ɖoȕ salinity leȔels are aƀƀeŘtedЂ $espite tƉe 
iƮportanŘe oƀ ƁroundȕaterЃ tƉe rate oƀ Ɓroundȕater reŘƉarƁe and 
Ɖoȕ reŘƉarƁe proŘesses ƮiƁƉt be aƀƀeŘted by ŘliƮate ŘƉanƁe Ɖas 
not been ȕell understoodЂ
Sß ΝΛΝΠ Ʈodels tƉe iƮpaŘt oƀ ŘliƮate ŘƉanƁe on Ɓroundȕater 
reŘƉarƁeЂ ºotal reŘƉarƁe is liƢely to reduŘe under ŘliƮate ŘƉanƁeЃ 
partiŘularly in tƉe soutƉern �asinЃ but tƉere is larƁe unŘertainty in 
tƉe proƟeŘtionsЂ

GroundwaterЃщstoredщinщaǟuiƀersщЉporousщlațersщoƀщrocƢЃщsandщorщgraȔelЊЃщisщanщ
iƮportantщwaterщresourceщƀorщƮanțщriȔersщandщriȔerщecosțsteƮsщinщtheщBasinЂщ
ÙaterщƮanageƮentщinщtheщBasinщincludesщgroundwaterщЙщ­$hsщsetщtheщȔoluƮeщ
oƀщgroundwaterщthatщcanщbeщusedЃщtoщprotectщthisщiƮportantщresourceЂ

­ßцΝΛΝΠщupdatesщandщextendsщtheщgroundwaterщrechargeщƮodellingщconductedщ
inщ­ßцΝΛΛΤЂщÁnderstandingщtheщrelatiȔeщinƀluenceщoƀщȔariousщprocessesщ
onщgroundwaterщrechargeщisщtheщƀirstщstepщinщunderstandingщhowщcliƮateщ
changeщaƀƀectsщeachщoƀщtheseщprocessesЂщTheщ­ßцΝΛΝΠщƮodellingщconsidersщ
ΞцcoƮponentsщoƀщrechargeщacrossщtheщBasinЄ
Ϸ rainƀallщrechargeщЉalsoщƢnownщasщdiƀƀuseщorщlandscapeщrechargeЊЃщƀroƮщ

rainƀallщinƀiltratingщthroughщtheщsoil
Ϸ oȔerbanƢщƀloodщrechargeЃщƀroƮщinundationщwhenщriȔersщbreaƢщtheirщbanƢs
Ϸ inЗstreaƮщrechargeЃщƀroƮщstreaƮщlossesщthroughщtheщbedщandщbanƢsЂ

RainƀallщrechargeщisщliƢelțщtoщbeщtheщlargestщoȔerallщcoƮponentщoƀщrechargeЃщ
butщƀloodplainщrechargeщƮațщbeщaщsigniƀicantщproportionщoƀщtotalщrechargeЃщ
particularlțщinщwetщțearsщandщƀorщlargeщƀloodplainsЂщTnЗstreaƮщrechargeщisщ
liƢelțщtoщbeщonlțщaщƮinorщcoƮponentщoƀщrechargeщatщaщBasinщscaleщbutщƮațщbeщ
iƮportantщƀorщindiȔidualщgroundwaterЗdependentщecosțsteƮsЂ

­ßщΝΛΝΠщƮodelsщtheщchangesщinщtheщΞщrechargeщcoƮponentsщƀorщtheщ
groundwaterщ­$hщunitsщunderщƀutureщcliƮateщconditionsЃщusingщtheщ­ßщcliƮateщ
scenariosщƀorщΝΛΠΛЂщTheщchangeщinщrainƀallщrechargeщunderщaщƀutureщcliƮateщ
wasщƮodelledщusingщanщintegratedщenergțщandщwaterщbalanceщƮodelщЉÙaterщ
Øegetationщ.nergțщandщ­oluteщrodellingщЙщÙ�Ø.­ЊЃщasщinщ­ßцΝΛΛΤЂщTheщchangesщ
inщoȔerbanƢщƀloodщrechargeщandщinЗstreaƮщrechargeщwereщƮodelledщƀroƮщtheщ
outputщoƀщexistingщriȔerщƮodelsщandщriȔerщchannelщandщƀloodplainщgeoƮetrțЂ

TotalщrechargeщisщproƟectedщtoщreduceщunderщcliƮateщchangeЃщparticularlțщinщtheщ
southernщBasinЂщTheщΞцrechargeщcoƮponentsщareщaƀƀectedщbțщproƟectedщcliƮateщ
changeщinщdiƀƀerentщwațsЂщForщtheщhotterщandщƮuchщdrierщscenarioЃщallщ­$h
unitsщhaȔeщaщdecreaseщinщrechargeщƀorщallщΞцcoƮponentsЂщForщtheщwarƮerщandщ
drierщscenarioЃщ΢ΡҊщoƀщ­$hщunitsщincreaseщinщrainƀallщrechargeщwhereasщnoneщ
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oƀщtheщ­$hщunitsщincreaseщinщoȔerbanƢщƀloodщorщinЗstreaƮщrechargeЂщForщtheщ
warƮerщandщslightlțщwetterщscenarioЃщnoщ­$hщunitsщdecreaseщinщrechargeщƀorщ
anțщcoƮponentЂ

Rainfall recharge

Northern Basin

Southern Basin

In-stream recharge

Northern Basin

Southern Basin

Overbank recharge

Northern Basin

Southern Basin

Plausible range of change at ~2030

   

Median

Plausible range of change at ~2050

Very wet Very dry 
–5–10–20–30 0

Percentage change compared with 1990 baseline

The lines show the projected changes to future groundwater recharge under an 
increase in temperature of 1.0 °C around 2030 and 1.5 °C around 2050, relative to 
1990. The range is considered to be plausible, based on projections that fall between 
the 10th and 90th percentiles of the SY 2025 modelled climate scenarios. Changes to 
the median show the direction of change for the future.

Groundwater

–4% +33%

+36%–17%

–10% +22%

–18% +0%

–33% +28%

+42%–50%

–42%
+0%

+0%–63%

(Median = –34%)

–28%
+0%

–16% +9%

+13%–23%

+24%–23%

+5 +10 +20 +30
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TƮǝroviưgщgroǽưdwaterщƮodeƥƥiưgщiưщtheщhowerщ
taƮoiщaưdщÁǝǝerщhaŘhƥaư
�щproƟectщƀocusedщonщtheщhowerщtaƮoiщandщÁpperщhachlanщgroundwaterщ
areasщisщhelpingщtoщadȔanceщunderstandingщoƀщgroundwaterщprocessesщinщ
theщrurrațЙ$arlingщBasinЂ

.xistingщgroundwaterщƮodelsщhaȔeщliƮitationsщinщsupportingщcurrentщ
waterщƮanageƮentщneedsЃщasщthețщdoщnotщincludeщcliƮateщchangeщandщtheщ
iƮpactsщonщsurƀaceщwaterщconnectiȔitțщandщlocalщdrawdownщiƮpactЂ

TnщtheщhowerщtaƮoiщandщÁpperщhachlanщGroundwaterщrodellingщ
.nhanceƮentщ¢roƟectЃщtheщr$B�щandщt­Ùщ$epartƮentщoƀщ�liƮateщ
�hangeЃщ.nergțЃщtheщ.nȔironƮentщandщÙaterщƀocusedщonщtheщhțdrogeologțщ
inщtheщhowerщtaƮoiщandщÁpperщhachlanЂщTheseщgroundwaterщsourcesщareщ
prioritțщsțsteƮsщƀorщtheщr$B�щandщtewщ­outhщÙalesЃщandщbothщhaȔeщ
experiencedщdeclinesщinщgroundwaterщleȔelsЂ

TheщproƟectщisщdeȔelopingщdetailedщΞ$щgeologicalщandщhțdrogeologicalщ
conceptualщƮodelsщtoщenableщtheщdeȔelopƮentщoƀщnewщnuƮericalщƮodelsЂщ
TheщproƟectщhasщalsoщdeȔelopedщrecoƮƮendationsщtoщiƮproȔeщtheщdataщ
accuracțщƀorщcalibrationщoƀщtheщnuƮericalщƮodelщinщtheщƀutureЂ

TheseщƮodelsщwillщbetterщcharacteriseщsurƀaceщwaterщandщgroundwaterщ
interactionsщandщcliƮateщchangeщrisƢsщtoщgroundwaterщtoщƮeetщtheщneedsщ
oƀщstateщandщƀederalщwaterщresourceщƮanageƮentЂщThisщincludesщinputsщtoщ
theщreȔisionщoƀщ­$hsщandщwaterщsharingщplansЃщandщotherщƮanageƮentщtoщ
ƮeetщtheщobƟectiȔesщƀorщsustainableщgroundwaterщleȔelsЃщbaseƀlowщtoщ
riȔersщandщgroundwaterЗdependentщecosțsteƮsЂ

GroundwaterщƮodellingщisщcoƮplexщdueщtoщtheщhiddenщnatureщoƀщsubsurƀaceщ
conditionsщandщtheщinteractionsщbetweenщgroundwaterщandщlandscapeщ
eleƮentsщsuchщasщsoilЃщȔegetationщandщgeologicalщƀeaturesЂщTheщƮodellingщ
Ʈethodsщusedщinщ­ßцΝΛΝΠщhaȔeщliƮitationsщbecauseщoƀщtheseщcoƮplexitiesЂщTnщ
particularЃщincreasesщinщrainƀallщrechargeщandщdecreasesщinщoȔerbanƢщrechargeщ
ƮațщnotщbeщasщlargeщasщpredictedЂ

GroundwaterщisщliƢelțщtoщbecoƮeщƮoreщiƮportantщasщaщresourceЃщasщsurƀaceщ
waterщdeclinesщunderщaщhotterщandщdrierщcliƮateЂщResearchщisщcontinuingщ
toщƮoreщrobustlțщproƟectщchangesщinщgroundwaterщrechargeщunderщcliƮateщ
changeЂщForщeachщ­$hщunitЃщunderstandingщlocalщprocessesщandщwhichщrechargeщ
coƮponentщhasщtheщlargestщiƮpactщonщlocalщrechargeщwillщbeщiƮportantщtoщ
ƮodellingщchangeЂщ
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¢ƥļnnƎng for the future
SßцΝΛΝΠ is a siƁniƀiŘant step ƀorȕard in proȔidinƁ tƉe inƀorƮation 
tƉe r$�� ȕill need in planninƁ ƀor tƉe ƀutureЂ OoȕeȔerЃ it is not 
tƉe ƀinal step in tƉis ƟourneyЂ
�nƁoinƁ ȕorƢЃ botƉ ȕitƉin SßцΝΛΝΠ and aŘross tƉe r$��Ѓ ȕill 
Řontinue to iƮproȔe understandinƁ oƀ ŘliƮate ŘƉanƁe and its 
iƮpaŘtsЂ Tnternal and eȚternal eȚpertise ȕill be used to ensure 
tƉe r$�� approaŘƉ is robust and Ƣeeps paŘe ȕitƉ tƉe latest 
ƉydroŘliƮate sŘienŘe and teŘƉniŘal adȔanŘeƮentsЂ

roreщbroadlțщacrossщtheщr$B�ЃщtheщBasinщ¢lanщReȔiewщisщconsideringщtheщ
iƮpactщthatщcliƮateщchangeщwillщhaȔeщintoщtheщƀutureщaƀterщ­ßцΝΛΝΠщisщ
concludedЂщTheщr$B�щisщpreparingщƀorщaщrangeщoƀщplausibleщcliƮateщƀuturesщbțЄ

Ϸ assessingщtheщeƀƀectiȔenessщoƀщcurrentщarrangeƮentsщandщunderstandingщtheщ
iƮpactsщoƀщcliƮateщchangeщonщtheщBasinЩsщwaterщresourcesщacrossщaщrangeщoƀщ
hțdrocliƮateщƀutures

Ϸ consideringщcliƮateщchangeщrisƢsщtoщtheщBasinщandщdeȔelopingщiƮproȔedщ
processesщandщoutcoƮesщtoщaddressщtheseщrisƢs

Ϸ betterщunderstandingщtheщpotentialщconseǟuencesщoƀщlongЗterƮщcliƮateщ
changeщƀorщtheщBasinщandщconsideringщhowщbestщtoщrespondЂ

roviưgщƀorwardщƀroƮщ­ßщΝΛΝΠ
­ßцΝΛΝΠщisщcontinuingщworƢщinщseȔeralщƮodulesщtoщinƀorƮщtheщΝΛΝΡщBasinщ¢lanщ
ReȔiewщandщbețondЂщThisщworƢщincludesЄ

Ϸ riȔersЃщƀarƮщdaƮsщandщgroundwaterщЙщtheщƮodulesщlooƢingщatщriȔersЃщ
groundwaterщandщƀarƮщdaƮsщareщcontinuingщworƢщtoщbuildщaccurateщandщ
detailedщcoƮputerщƮodelsщtoщbetterщunderstandщrelatedщprocessesщandщ
theщeƀƀectsщoƀщcliƮateщchangeЅщthisщworƢщwillщbeщinƀorƮedщbțщadȔancesщinщ
hțdrocliƮateщƮodelling

Ϸ ecologicalщiƮpactsщЙщ­ßцΝΛΝΠщexploresщƢețщspeciesщandщspeciesщgroupsщthatщ
ƮațщbeщaƀƀectedщbțщcliƮateщchangesщinщteƮperatureЃщrainƀallщandщdroughtщtoщ
coƮpleƮentщtheщworƢщdoneщinщtheщ­ustainableщRiȔersщ�uditЃщBasinщ�utlooƢщ
andщelsewhere

Ϸ worƢingщwithщFirstщtationsщpeopleщЙщitЩsщcriticalщthatщFirstщtationsщpeopleщ
areщinȔolȔedщandщproȔideщleadershipщtoщtheщdesignщoƀщƀutureщworƢЂщr$B�щisщ
exploringщcollaboratiȔeщworƢщwithщFirstщtationsщpeopleщthatщexploresщtheщ
relationshipщbetweenщƀlowsЃщcliƮateщchangeщandщFirstщtationsщoutcoƮesщ
acrossщtheщBasinЂ
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�ưgoiưgщiƮǝroveƮeưtsщtoщhydroŘƥiƮateщ
aưdщriverщsysteƮщƮodeƥs
Theщr$B�щisщcoƮƮittedщtoщcontinuedщdeȔelopƮentщinщunderstandingщ
hțdrocliƮateщrisƢsщinщtheщBasinЃщparticularlțщasщthețщrelateщtoщtheщBasinщ
¢lanЂщr$B�ЃщtogetherщwithщBasinщstatesЃщisщexploringщwațsщtoщiƮproȔeщƀutureщ
­ßщassessƮentsщincludingщstrengtheningщhțdrocliƮateщrisƢщassessƮentsЃщ
strengtheningщƮodellingщcapabilitțщandщgoȔernanceЃщandщiƮproȔingщƀitЗƀorЗ
purposeщƮodelsщandщƮethodsЂщTnщparticularЃщintegratingщrainƀallЗrunoƀƀщƮodelsЃщ
riȔerщsțsteƮщƮodelsщandщgroundwaterщƮodelsщwillщiƮproȔeщunderstandingщandщ
supportщholisticщƮanageƮentщoƀщBasinщwaterщresourcesЂщTƮproȔeƮentsщwillщbeщ
achieȔedщthroughЄ
Ϸ ƀutureщscienceщinȔestƮent
Ϸ internalщcapabilitțщdeȔelopƮentщplanning
Ϸ prograƮщdesignщandщdeliȔerț
Ϸ sharingщoutcoƮesщwithщBasinщcoƮƮunitiesщtoщcreateщaщsharedщ

understandingЂ
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Likelihood of outcomes
In presenting the expected impacts of climate change, SY 2025 uses the 
following terms about the likelihood of an outcome, based on the IPCC 
approach and terminology.

Term Likelihood

Virtually certain 99–100%

Very likely 90–100%

Likely 66–100%

About equally likely or unlikely 33–66%

Unlikely 0–33%

Very unlikely 0–10%

Exceptionally unlikely 0–1%

Defining sustainable diversion limits
Sustainable diversion limits (SDLs) are fundamental to the Basin Plan. They 
limit how much water, on average, can be used in the Basin by communities, 
towns, agriculture and industries, while maintaining the health of rivers and 
the environment.

SDLs are the long-term average annual limit of consumptive water that 
can be used in each surface water and groundwater resource unit in the 
Murray–Darling Basin. An SDL resource unit is a defined area where an SDL is 
applied to manage water resources.

To ensure the amount of water taken does not exceed the limits, the amount 
of water taken in each SDL unit each year is recorded and published in a 
process known as SDL accounting. SDL accounting is a shared responsibility 
between the MDBA and the Basin states – the Basin states provide information 
about how much water has been taken, and the data are assessed and 
synthesised into the SDL accounts.
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­ßщΝΛΝΠщhasщestablishedщdedicatedщteaƮsщwithinщtheщr$B�щtoщprogressщeachщ
oƀщtheщƮodulesщandщhasщdrawnщonщtheщexpertiseщandщexperienceщoƀщaщrangeщoƀщ
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�oƮƮitteeщonщdeȔelopingщaщhțdrocliƮateщƮethodщthatщconsidersщcliƮateщ
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ƮethodologiesЃщliƮitationsщandщresourcesщreǟuiredщtoщdeliȔerщtheщsuiteщoƀщ
hțdrocliƮateщscenariosЂщTheщr$B�щadoptedщrecoƮƮendationsщƀroƮщtheщreportщ
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withщtheщtheщ�ustralianщ�liƮateщ­erȔiceщtoщensureщconsistencțщinщ
approachщandщƮethodologțщwithщtheщtationalщ�liƮateщRisƢщ�ssessƮentщ
ЉseeщwwwЂacsЂgoȔЂauϺpagesϺnationalЗcliƮateЗrisƢЗassessƮentщƀorщ
inƀorƮationщonщcliƮateщrisƢsщatщtheщnationalщscaleЊЂщ�therщexpertщindependentщ
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theщƮodulesЂ
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http://www.acs.gov.au/pages/national-climate-risk-assessment
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