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IIIIIIIIIIIIIIIII1IIComoarisonInacomparisonofUDFCDCorpsandTEAdesignstormsforSouthBoulderCreekTEAfoundthatCorpsrainfallwassignificantlylowerTheUrbanDrainagestormhadthehighestpeakrainfallpossiblysincethe15minuteAreaReductionFactorforthatstormwasdevisedinamoreapproximatemannerForZone1TEAsdesignrainfallscomparedtothoseoftheCorpsareasfollowsthirtyminute156vs138inchesonehour224vs173inchestwohour272vs238inchesandthreehourdurations356vs347inchesOtherthanthepeakvaluestheTEAvaluescomparewellwithUDFCDBouldercriteriaAGENCYREVIEWPleaserefertoSectionVIIforcopiesofthecorrespondenceHenzMeteorolooicalServicesOnJuly221999TEAoutlineditsanticipatedproceduresforsimulatingrainfallvolumesinaJettertoBillDeGrootofUDFCDBillDeGrootthenforwardedthelettertoJohnHenzofHenzMeteorologicalServicesforhiscommentsTheapproachanddetailsofdeterminingdesigneventprecipitationwerereviewedbyHenzMeteorologicalServicesJohnHenzrespondedthatthebasicpremiseoftheTEAapproachappearsvalidHealsorecommendedconsiderationofrecentspecificstormsfromJuly81998andAugust41999forpossiblemodelingdiscussedaerialandtemporaldistributionstypicallyfoundinthewatershedandmentionedtheimportanceofconsideringantecedentmoistureconditionsSomesponsorsfeltthatconsideringJohnHenzsexperienceinobservingareastormpatternstherewouldbevaluableinformationaddedtothestudybyhavinghimconstructadesignstormAllsponsorsdidnothowevercommittOthisadditionalexpenditureThesponsorsconcurredwiththeconceptofusingclassicalwellestablishedhydrologyprocedureswhichhavewidespreadacceptanceandaredefensibleNationalWeatherServiceEarlyinAugust1999TEAwrotetotheNationalWeatherServiceNWSrequestingadviceaboutareareductionfactorsNOAArainfalldatastormpeakplacementandrainfalldistributionembeddedNOAAeventsnestedwithinthecriticaleventetcWheninformationwasnotforthcomingTEAwroteagainonSeptember9TheNWSresponseemailedonSeptember29includedthefollowingIII9



III10IIIIIIIIIIIIIIIIIIINWSthoughttheapproachofusingoneAreaReductionFactorforallvaluesineachstormareareasonablebasedonlocalknowledgeandprofessionaljudgmentNWSagreedthattheTEAapproachofusinga24hourdesigneventtoassurethattheentirewatershedwasrespondingwasreasonableNWSsuggestedNOAATechnicalMemorandumNWSHydro40DepthAreaRatiosintheSemiAridSouthwestUnitedStatesZehrandMyers1984inresponsetoquestionsabouttheappropriatenessofusingTP29AreaReductionFactorcurvesinColoradoNWSsuggestedNOAATechnicalReportNWS27InterdurationPrecipitationRelationsforStormsWesternUnitedStatesFrederickMillerRichardsandSchwerdt1981forTEAconcernsregardingtemporaldistributionNWSsuggestedFloodHydrologyManualUSDepartmentoftheInteriorBureauofReclamation1992forquestionsconcerningtheaerialdistributionofrainfallacrosssubbasinsinthelargerbasinDepthAreaRatiosintheSemiAridSouthwestUnitedStatesNWSHydro40useddatafromanetworkofconcentratedgagesinWalnutGulchArizonatoextrapolateAreaReductionFactorsforareasthroughoutArizonaandinNewMexicoTheauthorscommentedthatasdistancefromtheconcentratedgagesincreasedtheyfeltlessconfidentofthevaluespresentedTEAcontactedRaymondZehroneoftheauthorsofNWSHydro40MrZehrwhohasworkedinFortCollinsforapproximately15yearssaidthathewouldnotrecommendtheuseoftheNWSHydro40AreaReductionFactorproceduresforastudyofSouthBoulderCreekhydrologyHenotedthathisstudyareaWalnutGulchinsoutheastArizonaandtheSouthBoulderCreekwatershedwerebothdrybutsimilaritybetweenthetwoareaswasnotapparentbeyondthatTEAnotedaprobleminNWSHydro40inthatthe100yearAreaReductionFactorsdidnotchangewiththestormdurationthatisAreaReductionFactorsclusteredattheapproximately058060pointforall100yearvaluesregardlessofrainfalldurationTheBureauofReclamationMrZehrthoughtwasworkingwithAreaReductionFactorsfortheColoradoFrontRangeandrecommendedanindividualattheBureauofReclamationtocontactforinformationHoweverthesponsorsdirectedthatwenotpursuethisfurtherastheBureausworkwasmorelikelyrelatedtoextremeeventsandunderstudy



IIIIIIIIIIIIIIIIIIITheTP27reportdealsprincipallywithaccumulatedprobabilityjointprobabilityforvariousdurationrainfalleventswithinoraroundcriticaldurationstormsAnearlierstudyNOAATechnicalReportNWS21InterdurationPrecipitationRelationsforStormsSoutheastStatesFrederick1979moreclearlyexplainstheprocedureforusingtheprobabilitychartsinbothstudiesTEAcreatedtablesofvaluesproducedbythismethodandfoundsomevaluesunrealisticallylargeTEAalsofoundthatNOAAAtlasstatisticalvalueswerenotmaintainedTEAnotedaflawinthestudysdefinitionofastormsstartingpointasTP27definesthestormsbeginningpointimportantadjacentstormsseparatedbyafewhourscanbeoverlookedHenzspecificallysuggestedthatthistypeofpatterntworainfallpeaksseparatedbyanorainperiodiscriticaltothisregionTheNWSanalysiswouldhavemissedthistypeofeventTable1113fromtheTP27reportillustratestheprobabilitythatcriticalhoureventswilloccurtogetherThistableisreadasfollowsassumingthatthesixhourdurationtheindependentIDfactorforthestormisthemostcriticalfortheareabelowGrossThusforthiscriticalindependentduration10sixhourthepercentofsimultaneousoccurrenceofthe100yearonehourtwohourthreehourtwelvehourand24hourdurationrainfallswouldberespectively576709783807and643percentWebelievethepercentofsimultaneousoccurrenceswouldbeevenhigheriftheanalysistechniquehadincludedtwopartstormsassuggestedbyHenzThepercentagesofsimultaneousoccurrencesarehighenoughtowelljustifytheapproachhereinTABLE1113PERCENTOFCONCURRENTSTORMSANDRAINFALLSOFQUARTILEIFORTHEFRONTFACEROCKIESSOUTHNWS27IDINDEPENDENTDURATIONHRlDD12361224DependentDurationHr17446785764763942754872709578470368988078364153165857288027936281249359665780774624409491544643763III11



III12IIIIIIIIIIIIIIIIIIITEAcontactedFrankRichardsoneoftheauthorsofTP27onOctober12MrRichardsstatedthatthestudieshadbeendonefortheSoilConservationServiceSCSwhichhopedtofindimprovedmethodsforconstructingdesignstormsAuthorsofthereportsconductedanadditionalstudyforSCSthisstudydescribedaprobleminthedependenceonchoicespresentedtousersoftheprocedureWitheachdecisionchoicecametheopportunitytotakemanydivergentpathsandtakingevenaslightlydifferentpathcouldproducewidelyvaryingresultsMrRichardsregardsthestudyasanacademicexerciseSCSneveradoptedtheprocedureAttheOctober141999meetingthesponsorsdirectedthefollowingTheNWS40andTP27procedureswerenottobeusedTheBureauofReclamationwouldnotbeconsultedfurtherabouttheAreaReductionFactorswhichitmayuseindaminvestigationSCSnowNRCStheNationalResourceConservationServicewouldnotbeconsultedaboutitsdesignstormpatternsTheBureauofReclamationsFloodHydrologyManualprocedureswouldbefollowedservingtoreduceiemakemorerealisticthevolumeofrainfallproducedbytheupperbasinZone4sothatthetotalrainfallvolumeovertheentirewatershedwascorrectWithrespecttothelastitemabovetherainfallproducedinTEAsspreadsheetsforeachdesignstorminZone4wasreducedfurtherbyapproximately093percenttomakesuretheentirebasinrainfallvolumewascorrectMav1969STORMInanattempttocalibratetherainfallrunoffmodeltheSouthBoulderCreekhydrologystudyincludedinvestigationofavailablerainfalldatafortheMay4May81969stormUnfortunately5to15minuterainfallgagedatawerenotrecordedinthewatershedHourlydatawereavailablefromtheGrossReservoirrecordingstationDailyrainfallrecordswerereportedbyanetworkofcitizensinthebasinfortheMay1969stormHourlyandmorefrequentrainfallvaluesforthestormwereavailablefromaseriesofgageslocatedatvaryingdistancesnorthandsouthoftheSouthBoulderCreekbasinboundaryTEAgrapheddatafromthenortherngagesBoulder2A1B1C1andD4todeterminewhetherapatternoftheMay1969stormpeaksmovementexistedThroughanoverlayofthegraphsofthenorthernrainfallgage
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