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ABSTRACT

Following stream impoundment, rivers respond via changes in sediment dynamics, channel
morphology,andvegetationdistribution.SuchchangeshaveoccurredalongtheProvoRiver,Utah,
locatedwithintheIntermountainWestoftheU.S.JordanelleDamwasbuiltontheProvoRiverin
1992afterthemajorityofdamconstructionintheUnitedStatesandthereforeallowsforalarge-
scaleGISanalysisusingaerialphotographs,availablebeforeandafterconstruction.Toevaluate
theeffectsofthedam,thisstudyexaminesreachscalechannelchangeswithrespecttovegetation
distributionandspeciesrichness.Post-impoundment,theauthorsfindthatchannelsdownstreamof
thedamhavebecomemorestable,allowingforvegetationcolonization,asexhibitedinlandcover
changesfrombaresoiltograss.Thisresultsingreaterspeciesrichnessowingtocolonizationofa
morestableriparianzone,ultimatelychanginghabitatconditions.Identifyingandunderstandingthe
impactsoftheJordanelleDamonvegetationisnecessaryforprotectionofthisvaluedecosystemas
rapiddevelopmentcontinues.
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INTRoDUCTIoN AND BACKGRoUND

Damshavecausedahostofchangesinriverseverywhere.Theyhavealteredflowdistributionsand
sedimenttransport,causingadjustmentsinsedimentdynamics,channelmorphologyandvegetation
distribution.Theeffectsofstreamimpoundmentarewidelyknownthoughmanylong-termstudies
arestillbeingconductedregardingtheinfluenceofdamsondownstreamvegetationcharacteristics
(WilliamsandWolman,1984;Graf1978).ThisstudyexaminestheProvoRiver,Utah,locatedin
the intermountainwestof theUnitedStates.Riverinechangesarestilloccurringdownstreamof
JordanelleReservoiralongtheProvoRiverbecausestreamimpoundmentoccurredin1992(UTI,
2013).Giventherecent impoundment, thisparticularsystemgivesus insight intounderstanding
vegetationchangesafterimpoundmentaswellasallowsforhighresolutionimageryandobservations
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priortodamplacement.Inaddition,examiningthissystemallowsustobeginacomprehensive,long
termstudythatcanelucidatetheeffectsofimpoundmentonallaspectsofariversystem.

Theobjectivesforthisresearchareasfollows:1)Examinethehydrologicrecordtoascertain
differencesinriverdischargebeforeandafterimpoundment,2)Measurevegetationrichnessabove
andbelowJordanelleReservoirtodetermineifchangesinthehydrologicflowalteredbythedam
significantly changed channel processes such that vegetation habitat, and therefore distribution,
changed,and3)Measurechangesinchannelplanformvariablesovertimetodeterminethealteration
ofanychannelcharacteristicsasaresultofimpoundment.Eachofthesefactorsisquantifiedupstream
anddownstreamofthedamsothattheupstreamportionservesasourcontrolreachinwhichflow
hasnotbeenaltered.Thisworkbeginstoaddresschangesintheriverafterimpoundmentsothat
subsequentworkastherivercontinuestochangecanbecarriedoutwithabaselinesetofdata.

TheutilizationofGISandremotesensingmethodsforexaminingriverchangesovertimegives
researcherstheopportunitytorecordchannelfeaturesinthepastandexaminefeaturesovermultiple
timeperiodswhile limiting theexpenseofrepeat,on-the-groundsurveys(Luong,1993;Jaiswal,
Saxena&Mukherjee).Typically,thistypeofworkcanutilizemultispectralimagerytodetermine
changesinlanduseandlandcover(Zhangetal.,2015;Rahman,2016)usingpixelbasedsupervised
orunsupervisedclassificationmethods(Minaei&Kains2016).However,whenmultispectralimagery
isnotavailableforaspecificsiteovermultipletimeperiods,andthedesiredfeaturestobecaptured
aresmaller than the typical30mresolutionsizeofsuch images, researcherscanconductapost-
classificationcomparisonafterdigitizingfeaturesonaerialphotographswiththeneededresolution
(Jaiswal,Saxena&Mukherjee,1999).

Hydrological Impacts
Each dam uniquely changes the flow characteristics of the impounded stream according to its
mainpurposeandlocalgeography.Althoughthepurposeandeffectsofdamsmaydiffergreatly,
studieshaveshownsomeconsistenttrends.Typically,peakdischargesdecreaseafterimpoundment
(Chin&Bowman,2005;Chin,Harris,Trice,&Given,2002;Graf,1978;Singer,2007;Williams
&Wolman,1984).Inoneexample,Andrews(1986)foundthatdischargesequal toorexceeding
5,000ft3/stypicallyoccurring10%ofthetimepriortoimpoundmentontheGreenRiverinUtah
belowFlamingGorgeReservoirnolongeroccurredafterimpoundment.Elsewhere,therecurrence
intervalsofpeakdischargesalongtheMilkRiver,inAlbertaandMontana,increased2-3timestheir
pre-impoundmentrecurrenceinterval,meaningthatlargeeventsbecamerarer(Bradley&Smith,
1984).Inaddition,thefrequencyofspecificfloods,especiallyhighmagnitudeevents,oftendecrease
followingimpoundment(Bradley&Smith,1984;Chin&Bowman,2005;Graf,1988;Higgs&Petts,
1988;Magilligan,Nislow,&Graber,2003;Shields,Simon,&Steffen,2000).

Sedimentological effects
Decreased discharges from dams can result in decreased transport capacities along impounded
rivers resulting inchanges inoverall sediment sizeandsediment sizedistribution.For sediment
transport,streampower,notwaterquantity,istheimportantvariabletoconsider(Knighton,1987).
Forthisreason,sedimentload(orsedimenttransportedbelowthedam)isoftenalteredafterstream
impoundmentowingtoareductioninstreampower(Chien,1985;Graf,1988).Forexample,Allred
(1999)recordedadecreaseinthemagnitudeofdischargeresponsiblefortransportingthemajorityof
suspendedsedimentalongtheGreenRiverinUtah.Therefore,suspendedsedimentwaslesslikelyto
betransportedfollowingimpoundment.AlsoontheGreenRiver,Graf(1980)foundthat93%ofthe
bouldersstabilizedafterimpoundmentcomparedto62%beforedamclosurebecauseofdecreased
transportcapacities.Withregardtosedimentsizedistribution,theColoradoRiverhadauniform
sedimentsizedistributiondownstreamoftheimpoundmentbeforetheclosureofHooverDam.Six
yearsafterimpoundment,sedimentdownstreamofthedambecamesorted,sothatagreaterportionof
coarserparticleswerepresentimmediatelybelowthedam.Medianparticlesizegraduallydecreased
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