
Inquiry into coordination ofthe scienceto combatthe nation’s salinity problems

Introduction

Salinitymanagementis just onepartofan overalllandmanagementproblem.

Attemptsto deviseandimplementisolatedsalinitymanagementsolutions,without

consideringthewholenaturalresourcesystem(land,water,vegetation,biology)will

inevitablyfall shortofthelong termobjectiveofsustainablelanduse.

EnvironmentalManagementSystems(EMS) andWholeFarmPlanning(WFP) are

bothexamplesofamoreholisticapproachto sustainablelanduse— andboth

incorporatesalinitymanagement,wherethatis appropriate.However,like present

salinitymanagementplans,theyalsosufferfrom alackofunderstandingofhow

landscapesfunctionandtheinherentvariabilitythat existswithin eachandeverypart

ofa landscape.

Althoughelectromagneticinduction(EM) techniqueswerefirst introducedasatool

for salinityhazardmapping(Williams andBaker,1980)theyhaveanevenmore

importantapplicationin definingthespatialvariabilitythat existsin theupperpartof

thesoil profile,orupperregolith,asthecasemaybe.This getsstraightto theheartof

how land,waterandvegetationinteractin a landscape— andof coursecanleadto

particularsalinitymanagementstrategies.

SpatialVariability

Variationsin geology,topographyandsoil typeshaveincreasinglybeenusedfor farm

planningandparticularlandusesystems.Howeverthemappingtechniquesbeing

usedprovideonlyverygeneralisedinformation.Theyarelargelyderivedfrom

geologicalmaps,air photographsandaverylimited samplingandclassificationof

soil types.e.g. it wouldberarefor a soil surveyto makeindividual measurements

(profiledescription,soil texture,hydraulicconductivity,physicochemicalproperties)
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at adensityofmorethan 1 site! 10 ha.EM surveys,on theotherhand,commonly

sampleat adensityof 10 sites/ha,an improvementof 100:1.

WhensuchdetailedEM surveysaremapped,thespatialvariability within the

landscapebecomesapparent.In thepastthis variability hassimplybeentreatedas

‘backgroundnoise’,butwhenexaminedcarefullyit becomesclearthat thevariability

is an inherentpropertythat shouldberecognisedandtreatedasanintegralpropertyof

thelandscape.Thereasoningbehindthis interpretationis that theEM reading,which

is ameasureoftheapparentelectricalconductivity (ECa),is alsoasurrogatemeasure

ofthemovementofwaterupordownaprofile. Low ECavaluesequateto low

solublesalt concentrationin thesoil profile (numerousreferences)andhencearethe

equivalentof asituationin which incomingwater(rainfall, irrigation) movesfreely

down thesoil profile (recharge).A high ECareadingindicatesanaccumulationofsalt

in theupperprofile asoccursduringgroundwaterdischarge.

Armedwith this detaileddescriptionthe landscapecanbemappedin termsofthe

relativerateatwhich waterpotentiallyenters,orleaves,theuppersoil profile. For

salinity controlmeasuresthemost‘leaky’ partsofthelandscapearethosethat should

be targettedfor long termtreatmentwith perennialvegetation(trees,shrubs,ground

cover).Unfortunately,for landholders,theseleakypartsofthe landscapedo not

alwaysoccuralongfencelines.Hencethepopularrevegetationstrategiesof fenceline

plantationsmayormaynot intersecttheleakypartsofapaddock.Althoughthe

presentfencelinestrategieshavesomecommendablecomponents(windbreaks,

wildlife corridors,convenience)theydo not(andneverwill) tackletherootproblem

of excessivegroundwaterrecharge.

This maybeadisturbingrevelationto landholderswho arefacedwith thechallenge

ofreducinggroundwaterrechargefor salinitycontrol. Althoughtherearea few

farmerswho,on thebasisofsoil typemapping,havealteredtheirfarm layout, there

areno farmerswho havealteredtheir farmingsystemsto accountfor theinherent

variability that is present.Whenonespeaksofchangingfarmingsystems,asmany

pedantsareproneto do, thenthechangeswill far outstripthe imaginationsof eventhe

mostardentandrespectedsavants.
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Thephysicalrealitiesofa landscapewill be:

• uniformsoil profiles(either‘leaky’ or ‘non-leaky’);

• scattered‘leaky’ areaswithin auniformly ‘non-leaky’ system);or

• extremelyvariableand‘leaky’ system.

Thepractical realitiesoftheselandscapeswill bewhetherafanningsystemcanbe

devisedto accommodatethesevariousdegreesofspatialvariability.This is wherethe

realmeaningofchangingfarmingsystemscomesinto play.

If suchbasemapsof spatialvariability wereto beusedin WholeFarmPlanningor

EnvironmentalManagementSystems,thenI suspectthat awholenewappreciationof

theterm ‘sustainablefarming’ wouldbe gained.

Mapping spatialvariability

EM techniquesareundoubtedlythefastestandcheapestmethodformappingspatial

variability. Thecausesof thatEM variability arereasonablylimited:

• changesin soil profile structureandtexture;

• thesoil watercontentatthetimeof survey;or

• thepresenceor absenceofa sourceof solublesalt.

Of these,thetotalsolublesaltpresentin theprofile is thedominant(>75%)

contributorto thereadingobtained(numerousreferences)and,by inference,an

indicatorof therateatwhichwatermovesupwards(discharge)ordownwards

(recharge)in asoil profile.

Landholdersareobviouslyinterestedin thenear-surfaceconditions(upperfew

metres).Thiscanbesatisfiedby surfacebasedsurveys,eitherfoot ormotorbike

mounted.It cannotyetbesatisfiedby aerialEM surveytechniques— despitethehype

thatsurroundssuchsurveys.Thelatterhaveaveryusefulproductin describingthe

presence/absenceofdeep(>15 — 20m)storesof solublesaltbut theyhaveyet to

provideanyrealinformationthat a landholdercouldrationallydeviseland

managementoptions.
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Althoughthethoughtofaerialsurveysis attractivein termsoftime andcostof

obtainingthedesiredinformationtheysimplycannotcompetewith accuratesurface

basedsurveys.UndoubtedlythisInquiry will receivesubmissionsextolling thevirtues

ofaerialEMbutI will challengetheParliamentaryCommitteeto setup aface-to-

facediscussionbetweenthoseproponentsandmyself

The way forward

CatchmentManagementBoardsaregraduallyfinalising theirCatchmentManagement

Plansby aggregatinga seriesofindividual ‘managementplans’ aimedat specific

targets— ‘salinity’ beingoneofthemany.Theyarefollowing thetraditionalapproach

oftargettingspecific‘problems’ withoutappreciatingthat eachofthe‘problems’ is

partof awholelandscapemanagementsystem.‘Salinity’ is intimatelyconnectedto

cropping!pasturesystems,soil pH,fertility, erosion,vegetationmanagement,

biodiversity,andclimate.It cannotbe treatedeffectivelyasaseparateentity.

If this interdependenceofenvironmental!cultural factorsis to betreatedsensiblythen

onemustlook atthecommondenominatori.e. thephysicalstructureon whichall of

thesecomponentsaredependant.Althoughnot theperfectcommondenominator,the

spatialvariability ofelectricalconductivitycomestheclosestof anysurveysystem

now available.

It would seemsensiblethenfor CatchmentManagementBoardsto supportthe‘base

mapping’uponwhich individual landholderscouldmakerationaldecisionswith

respectto theirown landmanagementpractices.Given themanytensofmillions of

dollarsthat havebeenspentin thelasttwo decadeson ‘modelling’ landscape

characteristics,to little orno realpracticaleffect,onecanonly wonderwhenthe

emphasiswill shift to gatheringinformationthatis ofrealandpracticaluseto

landholdersin orderthat theymayimplementlandmanagementsystemsthathavea

chanceof achievingtheenvironmentalresultsthatthecommunitydesires.

SuchsurveyscouldbepromotedundertheumbrellaofWFPorEMS,whicheveris

thegovernmentalflavourofthemonth.Individual landholderswantinformationthat
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is relevantto their land and,moreimportantly,at anindividual paddocklevel. I

believetheywould welcomea subsidisedmappingarrangement,ascomparedwith

regionalmapsthat mayormaynotberelevantto theirparticularsituation.Theyhave

beensubjectedto a decadeormoreofgeneralisedsolutionsto salinitymanagement

with only a smallproportiongaininganyrealfinancial orenvironmentaladvantage.If

evertherewerea wayto kill off the impetusof‘landcare’thenit is to continuewith

theadhocanddisaggregatedapproachthathasbeenused(andappearsto bestill being

used)to managinglandscapesforthe future.
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