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Preamble

Drylandsalinity is a seriousandcomplexissuefacingmuchofAustralia’sagriculture
andthebroaderenvironment.Theprincipalcontrolson where,andhow severelydryland
salinitydevelopsaretopography,hydrogeologyandlanduse.Understandingthe
relationshipsbetweenthesecontrolsandhowto usethis understandingto bestcombatthe
problemrequiresacomplex,interdisciplinary,andinteragencyapproach.In additionto
biophysicalsciences,socialsciencesmustbeconsideredasan integralpartofthescience
base.At MurdochUniversitywehaveextensiveexperienceof involvementin salinity
researchanddevelopmentprojectsoverthe last20 yearsandnowhaveworking linkages
with mostof theStateandFederalnaturalresourcemanagementagencies,andseveral
otheruniversities.We alsotrainmanyof thekey staffwho aredevelopingthescience
basein agenciesandimplementingsalinity controlstrategieswith agenciesandthe
community.As suchwearewell placedto understandthenatureandoperationofthis
complexissueandto give adviceon thecoordinationofthescienceto combatthe
nation’ssalinityproblem.Thedocumentdoesnotpretendto coverall possibleaspectsof
thesalinity issuebutsummarisesaMurdochUniversityperspective.



Responsesto terms of reference

a. Useofthe salinity sciencebaseand research data (including the development
ofnew scientific, technical and engineeringknowledge)in the management,
coordination and implementation ofsalinity programs

Training is akeyto effectiveimplementationof thesciencebaseandresearchdata.Many
oftheMurdochUniversity’s graduatesfrom EnvironmentalScience,RestorationEcology
andConservationBiology degreesendup workingin naturalresourcemanagement
wheresalinity is apriority issue.At MurdochUniversity,weensurethat our
undergraduatesareexposedto thecurrentsciencein salinitymanagement.In addition,
honoursandpostgraduatestudentsundertakeresearchontheirsupervisors’funded
projectson salinity. Throughtheentranceof graduatesinto theworkforce,thereis aclose
relationshipbetweenthesciencebaseandresearchdataandimplementationofsalinity
programmes.Thenexusbetweenscienceandmanagement,coordinationand
implementationis furtherenhancedthroughresearchon salinity (fundedby GRDC/LWA
andARC), andserviceon keypolicy andtechnicalcommitteesin theStateby ourstaff
(e.g.WA SalinityResearchandDevelopmentTechnicalCommittee,NaturalResources
ManagementCouncilof WA). Thecontinuedlinkagebetweenactiveresearchby staff,
undergraduateteachingandpostgraduateresearchis critically importantforthevitality of
salinityprogrammes.

TheFlowtubeprojectis aspecificexampleof theincorporationofthesalinityscience
basebeingincorporatedinto theWA SalinityStrategy.Currentlyauser-friendlyversion
oftheFlowtubecomputermodel is beingrefined(fundedbyNDSP)for usein the
management,coordinationandimplementationof salinityprograms.We areawareof this
programnow beingusedin WA, Victoria andSA, with prospectsfor its adoptionin
QueenslandandNSW.

Thesalinity “sciencebase”mustalsoincludetheSocial Sciencesin additionto the
Biological andPhysicalScienceslistedin theInquiry Informationdocument.
Sustainability,agoalpursuedby Australiangovernmentsandmandatedthrougha
numberof internationalconventionsto whichAustraliais signatory,relieson thetriple
bottomline. This triple bottomline is achievedby havingsolutionstoproblemsor
actionsthatarenotonly biologicallyandphysicallypossiblebut arealsoeconomically
feasibleandsociallyacceptable.Eachbottomline shouldbe supportedandrefinedby a
bodyofscientificresearch.TheInquiry Informationdocumentdetailsresearchto address
thefirst ofthesebottomlines,butnot thesecondandthird. As such,Salinity Science
mustencompasseconomicresearchto helpmeetthesecond,economicbottomline and
socialresearchto helpachievethethird, socialbottomline.
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A numberof Commonwealthagenciesaremakingefforts to researcheconomicand
socialscienceaspectsofsalinitymanagement.’BRS,CSIROandLWA arenotable
examples,althoughfor all threelimited funding is an issue.Thefirst two in particularare
doggedby therelatedissuesofa lackofdiffusion oftheirresearchfmdingsthroughto
decisionmakersaswell aslackof adoptionofresearchfindings.A numberof
universitiesaroundAustralia,includingMurdochUniversity,conductsocialand
economicresearchrelatedto salinitymanagement,with theCommonwealthhaving
fundedsuchwork throughtheNDSP,LWA andotherresearchanddevelopment
corporations.NDSPhasapatchyrecordin relationto socialresearchalthoughit haspaid
moreattentionoverrecentyears.

An additionalreasonforincludingsocialresearchin the“salinity sciences”is that the
findings from biological andphysicalscienceresearchareunlikely to beadoptedunless
the economicandsocialconditionsconduciveto suchadoptionareknownand/orcanbe
created.For example,no amountofresearchintonewsalt-tolerantagriculturalcropsis
goingto resultin adoptionif theeconomicdrivers likely to supportor impedesuch
adoptionareunknownandcannotbemanaged.And, althoughwe all knowthat dramatic
changesto agriculturallandscapesareneededto addresssalinityconcerns,withoutan
understandingof theconcerns,values,fearsandaspirationsof thepeopleliving in those
landscapes,suchchangesremainunachievable.

Throughunderstandingandworkingwith theseattitudes,decisionmakerscaninitiate and
supportthechangesneededto dealwith salinisation.socialresearchcanalsohelp
determinethe“best”waysof organisinggovernmentagencies,businessandothersto
deliveron-groundoutcomes.Suchinstitutionalresearchis commonplacein other
countriessuchtheUnitedStateswhereit is usedto improvethelikelihoodofresearch
beingimplementedby ensuringdecisionmakersareorganisedin waysthat supportrather
thanimpedeaction. Policyresearchcanbeusedto evaluatepolicy options— Whatis the
bestpolicy “mix” to achieveon-the-groundoutcomes?Whatmight beacost-neutralset
ofpolicy approaches?

A final areaof socialresearchcritical to salinitymanagement,neglecteduntil recently,is
examining“sustainablefutures”.LWA areto be commended,aspartof theirSocial and
InstitutionalResearchProgram(SIRP),forinitiating afuturesresearchprogram.

Salinityis oneofanumberof naturalresourcemanagementissuesthathasbiological,
physical,economicandsocialbases.It is notsufficient,however,to studyanyoneof
thesein isolation.Thegreatesthopefor thefutureis beingableto undertakemulti-
disciplinaryresearchto provideintegratedsolutionsto salinityasamulti-faceted
problem.Achievementof sustainablefuturesrequiressuchamulti-disciplinaryapproach.
OrganisationssuchasCSIROanduniversitiessuchasMurdoch,with multi-disciplinary
departments,arewell-placedto conductsuchresearch.Suchresearchdoes,however,

1 Economicresearchis aform ofsocialresearchbut for easeandclarityof discussionhas

beenconsideredseparatelyin this submission.
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requirelargerbudgetsoverlongertimeperiodsthanthemoretraditionalsingle
disciplinaryapproachesto research.

Two essentialdriversfor gettingsuchresearchundertakenarehavingresearcherswith
therequisiteskills andhavingthefundingto enabletheresearchto beundertaken.Over
the last fewyearstheAustraliaResearchCouncil, plus researchanddevelopment
corporations,haveperiodicallysupportedsuchresearch.

RECOMMENDATIONS

1. Give adequaterecognitionandsupportto theroleofuniversitiesin trainingthe
staffwho will havecarriageofmanagement,coordinationandimplementationof
salinityprograms.Suchtrainingoccursatundergraduatelevel andin research
higherdegrees.

2. Ensurethat salinityscienceis integratedwith otherlandmanagementresearch
suchasbiodiversityandconservation.

3. Ensurethat anyconsiderationbytheCommonwealthGovernmentof thesciences
in relationto salinitymanagementis broadenedto includethesocialsciences
becausewithoutthemthelikelihoodofachievingandimplementingsustainable
outcomesis limited.

4. Continueto supportCommonwealthresearchorganizationssuchasBRS,and
CSIROin theirsocialresearchfocus.

5. EnsurethattheNDSPor its futureequivalentis adequatelyfundedto conduct
economicandsocialresearchaspartoftheir focuson salinitymanagement.

6. Encouragetheresearchanddevelopmentcorporations(e.g.RIRDC,GRDC) and
CRCswith aninterestis salinityto attractandsupportpostgraduatestudentsto
undertakemultidisciplinaryresearchprojects.

7. EncouragetheARC to supportandpreferentiallyfundmultidisciplinaryprojects
in thenaturalresourcemanagementarea.

b. Linkagesbetweenthoseconducting researchand thoseimplementingsalinity
solutions,including the coordination and disseminationofresearchand data
acrossjurisdictions and agencies,and to all relevant decisionmakers
(including catchment managementbodiesand land holders)

Understandingofthemechanismscausingdrylandsalinityandthemeansof its
ameliorationis not astaticthing: ourunderstandingofbothis continuallyevolvingand
improving,andprobablyataneverincreasingrate.Forthis to continueit is vital for
fundingto continueto be availablefor suchresearch.It shouldberecognisedthat
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significantregionaldifferencesexistin thesalinityproblemandhencesolutionsfoundto
work in oneregionarenotnecessarilytransferableto another.Extensionofbest
regionally-derivedscienceto catchmentmanagementbodiesandlandholdersis clearly
vital but in manywaysthis is bestdonewith theparticipationof thescientistsinvolvedin
suchmultidisciplinaryresearch.If wewereto stopresearchnow, orslowit down,and
leaveit to communicatorsto extendwhatwe alreadyknow it would havetwo serious
consequences:

• Ourknowledgebasewouldbecomestatic,andwhenwe seehowmuchour
understandinghaschangedanddevelopedoverthelast+20 yearsthiswouldhave
mostunfortunateconsequences.Muchof whatwenowbelieveis in complete
contradictionofwhatwasthought20 yearsago,andourunderstandingis still
evolving.

• Theextensionofevenwhatwe currentlyknowwould sufferbecauseasscientists
divertedtheirintereststo otherareas,it wouldbecomemoredifficult to keepthe
communicatorsandendusersinformedofnewdevelopmentsandunderstanding.

Apparent “quick fix” optionsaretemptingandmayappealto peoplebecauseit would
look asif wewere ‘doing something’.An exampleis thehighlyexpensivelarge-scale
regionalacquisitionofairborneelectromagneticdata.This is notatotal solution.Not
only aresuchdatasetsexpensive,andthereforeresourceintensive,theyareverydifficult
to interpretunambiguously,andtheirrelevanceto thebattleagainstdrylandsalinityhas
beenintenselyquestioned.In WesternAustralia,mostscientistswouldagreethatthe
balancebetweencostsandbenefitsof suchsurveysdoesnotjustify theiruse.

To sumup, whilst dataacquisitionandextensionarevital partsof thebattleagainst
drylandsalinity, thecoreto successlies in avigorous,active,well-funded
multidisciplinaryandmulti-agencyresearcheffort. Wewill abandonthis to ourperil, as
to think thatourcurrentlevelsofknowledgeandwisdomaresufficient,will not resultin
thebestsolutions.

Thefollowing commentsfocuson threekeygroupsofplayersin linking researchand
implementation— researchersandtheirfunders,organizationssuchasStateGovernment
Departmentsandnon-governmentorganizationssuchasGreeningAustralia,and
individuallandholderswhoultimatelyhaveresponsibilityfor mostoftheon-ground
managementactions.Overthe last4-5 yearsenormousefforts havebeenmadeby
Commonwealthresearchanddevelopmentcorporationsto maximisethe likelihood that
researchfindings will be adopted.Fundingapplicationformsrequireresearchersto give
detailedattentionto how theirresearchfindingswill be diffusedwhile CSIROanda
numberoftheCRCshavestaffdedicatedto communicatingresearchfindingsto potential
users.A significantelementofthesuccessoftheNDSPwasits appointmentof
communicatorsin eachstateto work closelywith thescientiststo continuallypublicise
therelevantoutcomesoftheresearch.This approachhascertainlyenabledresearchersto
focuson andrecognisethe importanceofresearchingwith implementationin mind.

To combatthis situationincreasedfunding for multidisciplinaryresearchis vital.
Whetherit be theNationalDryland SalinityResearchProgram,orasuitablequasi-

5



independentsuccessor,thereneedsto besuchanorganisation,thesoleaim ofwhich is to
fund andcoordinateresearchanddevelopmentinto variousaspectsof drylandsalinity,
andto facilitateits extensionto landmanagers.Althoughtherearecurrently2 CRCs
operatingin thesalinityarena,theirfoci aresomewhatnarrowandthereis still a strong
needforsomemechanismofbringingdifferentaspectsofsalinity researchtogether
effectively.

We view theARC Linkageprogrammeasaparticularlyeffectiveschemeto achieve
linkagebut it is increasinglyhamperedby thefactthat StateGovernmentagenciescannot
find evenmodestamountsofcashto participateasindustrypartners.

In termsofthesecondkeygroup,governmentagenciesandotherorganizations,the
adoptioneffortsofresearchersarelargelywastedif theseorganizationsaresetup and
responsibilitiesallocatedin waysthatimpedeorpreventresearchreachingthoseon-the-
ground.Researchinto thebestwaysoforganisingbothacrossgovermnentandwithin
governmentdepartmentsis akeyfocusofnaturalresourcemanagementresearchin
countriessuchastheUnitedStates.It hasnot, however,receivedmuchattentionin this
country.

Theorganisationallandscapeofsalinitymanagementhasbecomeevenmorecomplex
with the appearanceandconsolidationofregionalnaturalresourcemanagementgroups,
chargedwithprimaryresponsibilityfor implementingtheCommonwealth’sNHT and
NAP programsvia accreditedregionalstrategiesandinvestmentplans.Thereis no
explicit provisionfor researchwithin theseprogrammes,however,researchfindingswill
clearlybe calleduponto guidemanagementactivitiesundertakenby thesegroupsover
thenext4-5 years.It seemsessentialthatthesegroupshaveaccessto “sciencebrokers”
who areableto accessandtranslatesciencefor applicationon-the-ground.

ImplementationoftheNationalActionPlanfor SalinityandWaterQuality through
priority regionsrepresentsaradicaldeparturefromprevioussalinity funding
arrangements.Thedevolutionofdecision-makingaboutsalinity investmentsunderthe
NAP is a laudableprogrammeto empowerlocalcommunitiesto find solutionsto salinity
andto direct theinvestmentof federalfundsfor thispurpose.TheRegionalgroupshave
representationfrom governmentandcommunitystakeholders.However,thereare
concernsthat theylackthetechnicalknowledgeof thesciencebaseandlatestresearch
requiredto evaluateall proposalsandrankthemaccordingto soundnessof thescience.

Theyarealsounderpressureto spendalargebodyoffundsin arelativelyshortperiodof
time. Pastexperiencesuggeststo usthatlargeproportionsofthefundscanbewastedin
this scenariounlessthereis explicit scientificpeerreviewof spendingproposals,the
necessityto seekexperttechnicaladvice,andtheability to carryforwardallocatedfunds
until suchtime asgoodprojectscomeforward.

Thecharacteristicsofthethird keygroupofplayersin implementation— individual
landholders— addsfurthercomplexityto salinitymanagement.Landholdersmaynot
regardsalinitymanagementaspartoftheircorebusinessoffarmingorhavethetraining
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to beableto adoptthe informationscientistshavefor them.Both impedeimplementation

efforts.

RECOMMENDATIONS

8. ContinuetheNDSPordevelopanequivalentsuccessor,with theremitof

integratingsalinity research.

9. Continueto supportinclusionofscienceextensionandadoptionneedsaspartof

theplanningandfundingofscientificresearch.

10. Stronglyrecommendtheallocationofpartof theNAP andNHT moniesto
sciencebrokerswhocantranslateavailablesciencefor theregionalnatural
resourcemanagementgroups.

11. Ensurethatadequateongoinggovernmentsupportis providedfor individual
landholdersto aid themin implementingthesalinityactionsidentifiedthrough
scientificresearch.

c. Adequacyoftechnical and scientific support in applying salinity
managementoptions

Overthelastdecadein WA atleast,theextensionservicesprovidedby theDepartmentof
Agriculture (adepartmentwith asignificantrolein salinitymanagement)havegradually
beenwithdrawn. Suchwithdrawalhasbeenaresponseto generaldown-sizingin the
public sectorcombinedwith theview thatlandholdersaccrueaprivatebenefitfrom
extensionservices(throughimprovedagriculturalproductionandhenceprofits) andas
suchtheseservicesshouldbeprovidedby andpurchasedfrom theprivatesector.

Theresponsibilityfor extensionactivitiesassociatedwith salinitymanagementhas
largelyfallen ontheshouldersofcommunitysupportofficers(CSOs),oftenrecent
graduatesemployedon short-termcontractsundertheNHT andmorerecentlyNAP
programs.Thereis anurgentneedto enhancetheskills oftheseofficersaswell asin the
longertermattractexperiencedpeopleto thesepositions(orat thevery leastmakethe
conditionsattractiveenoughto retainthosealreadyincumbentin thepositions).

Further,thereis a low numberof trainedandexperiencedhydrologistsin regionalareas
which frequentlyslowsor impedestheflow of researchresultsto theregionsandhence
theability ofregionalgroupsto developlocal responsesto salinityproblems.

RECOMMENDATIONS

12.As amatterof highpriority, providetrainingfor CSOsto increasetheirskills in
relationto naturalresourcemanagement.In thelongerterm,creategreater
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securityofemploymentandassociatedimprovementsin work conditionsand
support.

MurdochUniversityis contributingto anumberofstrategicallyimportantresearch
activitiesthat needcontinuedsupportto developsalinitymanagementoptions.Theseare:

Salt-tolerantplants:
At Murdochwehavedevelopedsalttoleranthybrid treesto addto thespeciesavailable
forplantingin salinewaterloggedareas.Theobjectivein breedingtheEucalyptus
camaldulensisx globulushybridswasto developtreesthatwill deliveracommercial
returnin lumberorwoodchipsfrom salineland.Theselectedcloneswill bemarketed
Australia—wide by SaltgrowPty Ltd. AshgroveQld 4060,togetherwith genotypesof
otherspeciesandhybridstheyhavebred.Treesnecessarilyinvolve long termresearch
andfurtherassessmentofgrowthratesandwoodandpulp quality from treeson saline
landis required.

Desalination:
MurdochUniversity’sEnvironmentalTechnologyCentrehasexpertisein desalination
arisingfrom its work inprovidingtechnologyto remoteAboriginalcommunities.It has
developedasolarpoweredreverseosmosisdesalination,which is nowmanufacturedby a
localcompany(SolarEnergySystemsLtd, referto website
http://ww.sesltd.com.auJhtml/waterpureJ~).Theyareteamingwith CSIROandother
WA universitiesto applydesalinationtechnologytoprovidewaterto WA wheatbelt
townsandat thesametimeprotectinfrastructure(byremovingsalt fromlocal
groundwaterandeliminateimportofwater).Earlyestimatesarethatthis canbe achieved
in aneconomicalway.Thesciencethatis required,is asfollowing:
a. Understandingandmanagingfeedstockwaterquality
b. Evaluatingalternativeenergysources
c. Downstreammineralrecoveryandusesforsaltsproduced
d. Safedisposalsitinganddesign
e. Fit-for-purposewaterfor associatedindustries

Groundwaterhydrology:
Salinityis essentiallyawaterproblem.All catchmentmanagementplansdependon clear
conceptualmodelsof groundwaterprocesses.Whilstmanyofthekeyquestionsof
hydrogeologyhavebeenanswered,atleastin WA, othersremain.Thespatialvariability
ofrechargeand dischargeratesis onesuchissue.Thechangein groundwaterprocesses
asaquifersreachanewhydrologicalequilibriumis another.Finally, thereis aneedfor
toolsthat landmanagersandadviserscanusetopredictthespecialdistributionofsalt
affectedland. Suchtoolswill supplementthosesuchasAgET (1-dimensionalwater
balanceprogram)andFlowtube(2- dimensionalwaterbalanceprogram).

Remnantvegetation:
It is now acceptedthatresourcesarenot sufficientto saveall remnantvegetationunder
threatfrom salinity. Decisionmakersneedbetterindicatorsandthresholdvaluesby
whichtojudgethelikely fateoftheremnantvegetation(with andwithout drainageand
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othersalinitymanagement)andtheprospectsof restoringdamagedecosystems.Our
work forNDSPis ausefulstartingpointfor thedevelopmentof suchtools,but needsto
be furtherextendedinto arangeofotherecosystemsandenvironments.

Deepopendrains:
A significantprogrammeto evaluatetheeffectivenessandimpactsofdeepopendrainsis
aboutto commencein WA. It is still too earlyto judgethelikely successofthis
programmein deliveringtheguidancethatfarmers,naturalresourcemanagersandthe
communityalikeneedto assessdrainageproposals.However,we anticipatethatfurther
supportis neededto investigatethedownstreamimpactsofdeepopendrains.And if their
continuedusefor salinitymanagementis sanctionedby governmentwork on the
institutionalarrangementsfor successfulmanagementof costsandbenefitswill needa
socialsciencesandpolicy input.
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