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Q#01:Whatis“hydrologicalcycle”?Now-a-daysthereisgeneral
discussionthathydrologicalcyclehasbeendisturbed.Isthisamythor
reality?Brieflyexplain.

HydrologicalCycle:

Hydrologicalcycle isalsoknownasthe“watercycle”;itisthenormalwater

recyclingsystem onEarth.Duetosolarradiation,waterevaporates,generallyfrom the

sea,lakes,etc.Wateralso evaporatesfrom plantleavesthrough themechanism

of transpiration.Asthesteam risesintheatmosphere,itisbeingcooled,condensed,

andreturnedtothelandandtheseaasprecipitation.Precipitationfallsontheearthas

surfacewaterandshapesthesurface,creatingthusstreamsofwaterthatresultin

lakesandrivers.Apartofthewaterprecipitatingpenetratesthegroundandmoves

downward through the incisions,forming aquifers.Finally,a partofthe surface

and undergroundwaterleadstosea.Duringthistrip,waterisconvertedinallphases:

gas,liquid,andsolid.Asmentionedabove,wateralwayschangesstatesbetweenliquid,

vaporeandice,withtheseprocesseshappeningintheblinkofaneyeandovermillions

ofyears.



Figure Thehydrologicalcycle

GENERALDISCUSSIONABOUTHYDROLOGICALCYCLE

The hydrologicalcycle isintimatelylinked with changesin the atmospheric

temperatureandradiation balance.Warmingoftheclimatesystem inrecentdecadesis

unequivocal,asitisnow evidentfrom observationsofincreasesinglobalaverageair

andoceantemperatures,widespreadmeltingofsnowandice,andrisingofthesealevel

globally.Itisexpectedthatthehydrologicalcyclewillbeaffectedfrom globalwarming

duetotheenhanced greenhouseeffectandrateofevaporationfrom watersurfaces

andlandsurfaceswillalterthannormal.Thehydrologicalcyclemaybestrengthened

with more precipitation and more evaporation,butthe extra precipitation willbe

unequallydistributedaroundtheglobe.Itisexpectedthatsomeareasoftheworldmay

seesignificantreductionsinprecipitationorevenmoremajorvariationsinthetimingof

wetanddryseasons.Manyaspectsoftheeconomy,environment,andsocietyare

dependentuponwaterresources,andchangesinthehydrologicalresourcebasehave

thepotentialtoseverelyimpactuponenvironmentalquality,economicdevelopment,

andsocialwell-being.

EffectonHydrologicalcyclefrom GlobalWarming

Duringcolderclimaticperiods,moreicecapsandglaciersform,andenoughof

theglobalwatersupplyaccumulatesasicetolessentheamountsinotherpartsofthe

watercycle.Thereverseistrueduringwarm periods.Duringthelasticeage,glaciers

coveredalmostone-thirdofEarth'slandmasswiththeresultbeingthattheoceans

wereabout122 m (400 ft)lowerthantoday.Duringthelastglobal"warm spell,"about

125,000yearsago,theseaswereabout5.5 m (18 ft)higherthantheyarenow.About

threemillionyearsagotheoceanscouldhavebeenupto50 m (165 ft)higher.A

numberofhuman activities can impacton the watercycle:damming rivers for

hydroelectricity,usingwaterforfarming,deforestationandtheburningoffossilfuels

EffectonHydrologicalcyclefrom ChangeinClimate

Climatechangeintensifiesthiscyclebecauseasairtemperaturesincrease,morewater

evaporatesintotheair.Warmeraircanholdmorewatervapor,whichcanleadtomore

intense rainstorms,causing major problems like extreme flooding in coastal

communitiesaroundtheworld.

Fundamentalthermodynamicsandclimatemodelssuggestthatdryregionswill

becomedrierandwetregionswillbecomewetterinresponsetowarming.Effortsto

detectthis long-term response in sparse surface observations of rainfalland



evaporation remain ambiguous.Weshow thatocean salinitypatternsexpressan

identifiablefingerprintofan intensifying watercycle.Our50-yearobserved global

surfacesalinitychanges,combinedwithchangesfrom globalclimatemodels,present

robustevidenceofanintensifiedglobalwatercycleatarateof8±5%perdegreeof

surfacewarming.Thisrateisdoubletheresponseprojectedbycurrent-generation

climatemodelsandsuggeststhatasubstantial(16to24%)intensificationoftheglobal

watercyclewilloccurinafuture2°to3°warmerworld.

Itisnotamythit’sarealitythatthehydrologicalcyclehasbeendisturbeddueto

increasein temperatureand increasefrequencyofintenseprecipitation asbriefly

discussedabove.

Q2.Brieflydescribe“GroundwaterSustainability”?Howcan“Rainwater

Harvesting”belinkedtogroundwatersustainability?

ANS:Groundwatersustainabilityisthedevelopmentanduseofgroundwaterresources

tomeetcurrentandfuturebeneficialuseswithoutcausingunacceptableenvironmental

orsocioeconomicconsequences.

Groundwaterisacriticalcomponentofthenation’swaterresources.Globally,

groundwaterresourcesdwarfsurfacewatersupplies.Butbecausegroundwateris

hidden,theresourceisoftenforgottenormisunderstood.Groundwateris,infact,vital

topublichealth,theenvironment,andtheeconomy.

Groundwatersustainabilityisthedevelopmentanduseofgroundwatertomeet

both current and future beneficial purposes without causing unacceptable

consequences.Itisimportantthatweunderstandthefactorsthatcontributetolocal,

regional,orstatewidegroundwatershortages,thestrategiesthatcanbeimplemented

topromoteasustainablegroundwatersupply,andwhatresourcesortoolsareneeded

toimplementthesestrategiessuccessfully.Itistimetotakeactiontodeveloppublic

understandingofthegroundwatersustainability.Afigureattachedshowgroundwater

budgeting.



Followingarethewaystosustaingroundwater;

 Rechargeorreturnofwatertoaquifers.

 Preventionofsaltwaterintrusionintoanaquifer.

 Methodsthatpromotethewiseuseofgroundwatersupplies

 Need to determine strategies and legislation that promote groundwater

sustainability

 Needforcooperativeeffortstofilldatagapsandundertakepriorityresearch

 Needforincreasedcollaborativeeducationalefforts

LinkofRainwaterHarvestingtoGroundwaterSustainability

Rainwaterharvesting(RWH)isatechniquetoconservewaterandlateruseitin

irrigationandotherpurposes.Now-a-dayswaterharvestingsystem suchasRooftop,

Rainwaterstorage tank,Recharge welland Check dam,etc.has been installed

becauseitincreasethedecliningwatertable,avoidsflooding,improvesthequalityof

groundwaterthroughthedilutionoffluorideandpreventssoilerosionetc.sothat’s



whyRainwaterharvestingislinkedwithgroundwatersustainability,asampleis

showninfigurethathowrainwaterisharvested

Q#03:What“QualityParameters”shouldbeconsideredindesigningwater

supplysystem foracommunity?

ANS:Waterthatisabsolutelypureisnotfoundinnature.Watervaporintheair

condensesaboutparticlesasitfall,absorb,dustanddissolvesoxygen,carbon

dioxideandothergases.Atthegroundsurfaceittakesupsiltandotherinorganic

matter.Afewbacteriawillenterthewaterfrom airandpickedupmoreasitrunsoff

instream orrivers.Alsocarrysmallamountsofdecomposeorganicmatter,nitrates,

nitrites,carbonates,bicarbonates,chlorides,ammoniaandcarbondioxideetc:into

solutionform.

Hencealltheaboveimpuritiesretainbywaterneedstoberemovedorbringintothe

rangeofapprovedwaterqualitystandards/parameters.Theseimpuritiesinwater

aremainlycategorizedasPhysical,ChemicalandBiologicalcontamination.



QualityParameters:Theproportionofsamplesorsuppliesthatcomplywithguideline

values fordrinking-waterquality and minimum criteria fortreatmentand source

protection.

AwiderangeofwaterqualityparametersaremonitoredwithintheLowerLakeswith

keyparametersreportedhereinbeingPH,alkalinity,salinity,turbidity,nutrients(total

nitrogenandtotalphosphorus),chlorophyll a andmetals(aluminium andiron).Abrief

descriptionoftheseparametersandtypicalhistorical(pre-drought)levelsareprovided

below:

1.PH isanindicatorofacidityoralkalinity.PHisalogarithmicscaleandan

IncreaseordecreaseofonePHunitisa10foldchange.NeutralwaterhasaPH

of7,acidicsolutionshavevaluesbetween0-6andalkalinesolutionshavevalues

between8-14.Priortothecurrentdrought,thePH intheregionwastypically

between7and9.

2.Alkalinity isameasureofthebufferingcapacityofwater,orthecapacityofthe

watertoneutralizeacidsandresistPHchange.Alkalinitywithinwaterbodiesis

consumed as acid is released from acid sulfate soils.Adding limestone

contributesalkalinitytowaters,helpingtoneutralizeanyacidreleasedfrom the

sediments. Historically,alkalinitylevelswithinthisregionhavebeenbetween80

and250mg/LasCaCO3. 

3.Salinity isameasureoftheamountofdissolvedsaltsinthewater.Salinewater

conductselectricitymorereadilythanfreshwater,soelectricalconductivity(EC)

isroutinelyusedtomeasuresalinity. Assalinityincreases,itmaybecometoxic

tonativefreshwaterorganisms. Priortodroughtconditions,salinitywason

averagelessthan700(EC)μS/cm inLakeAlexandrina(atMilang)andlessthan

1600 (EC)μS/cm in Lake Albert(atMeningie).Seawaterhasa salinityof

approximately55,000(EC)μS/cm.

4.Turbidity is a measure ofthe cloudiness orhaziness in watercaused by

suspendedsolids(egsediment,algae).TurbidityisexpressedinNephelometric

TurbidityUnits(NTU)andismeasuredusingarelationshipoflightreflectedfrom

agivensample.TurbidityisveryvariableintheLowerLakesandinfluenced

primarilybywindevents.Priortodroughtconditions,turbiditywasonaverage

about60NTU inLakeAlexandrina(atMilang),8NTU inthetributaries(at

Goolwa),and89inLakeAlbert(atMeningie).

5.Nutrients–Totalnitrogen(TN)andtotalphosphorus(TP) arethetotalamountof

nitrogenandphosphoruspresentinthewaterbody.Nitrogencanbepresentin

differentforms(e.g.organicnitrogeninplantmaterial,ammonia,nitrateand



nitrite).Phosphorus can also be presentin differentforms (eg organic

phosphorus,phosphate).Highconcentrationsofphosphorusandnitrogencan

result in excessive growth of aquatic plants such as cyanobacteria,

phytoplankton,macrophytesandfilamentousalgae.Priortodroughtconditions,

TNwasonaverageabout1.2mg/LinLakeAlexandrina(atMilang),1.5inthe

tributaries(atGoolwa)and1.6mg/LinLakeAlbert(atMeningie)withTPon

averageabout0.15mg/LinLakeAlexandrina(atMilang)andinLakeAlbert(at

Meningie).

6.Chlorophyll a is the main photosynthetic pigment in green algae. The

concentrationofchlorophyllgivesanindicationofthevolumeofaquaticplants

presentinthewatercolumn.Levelsinexcessof15µg/Lareconsideredvery

high('hyper-eutrophic')andnuisancealgaeandplantgrowthcanoccur.Priorto

droughtconditions,chlorophyllwas on average about24 µg/L in Lake

Alexandrina(atMilang)and35µg/LinLakeAlbert(atMeningie).

7.Metal concentrationsintheLowerLakesallowustodeterminewhatprocesses

areproceedingwithinsediments. Duringconcentrationevents(ieevaporation

and low inputs) the concentration of metals are expected to increase,

alternativelyduringfloodingeventsthevolumeofmetalswillbedilutedand

expectedtoreduce. Inadditiontothis,whereacidsulfatesoilsarepresent,as

thesedimentsacidifyandthepHisreduced,metalsthathavebeenpreviously

unavailableandboundupwithinsedimentareliberated. Thisincreaseinmetal

concentrationcanbeusedasanindicatorofacidsulfatesoilimpacts.

8.RemovalofBacteria and otherpathogenic organism causing waterborne

diseasesthroughtreatmentofbacteriologicalcontaminationmethodssuchas

filtration,chlorinationandremovalthroughraysfrom ultravioletlamps(UV

LampsandUVFilters).


