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PREFACE

ThisreportispresentedtoISKI(IstanbulSuveKanalizasyon
Idaresi)as PartI ofthefinalreportontheoceanographic
investigationsfortheKABATASandUSKUDARseweroutfalldesign
systems.Theoceanographicstudieshavecovereddatacollection
programfortheobjectivesspecifiedintheprojectcontractand
theiranalysisandinterpretationovertheregionshowninFig.l.

Thedatacollectionprogramhasprogressedona routinebasis
duringtheexperimentalperiod.However,fortheanalysisand
interpretationofthesedata,considerableefforthadtospent
intermsofdataprocessingsincethevolumeofthedataobtained
wasquitelarge.Duetothenatureandthevolumeofthedatato
bepresented,it hasbeendecidedtoseparatethepresentationin
twoparts:PARTI includesonlytheresultsforthecurrentaneter
measurements.Thepresentationoftheotherresultsassociated
withthegeologicalstudieswillbegivenseparatelyinPARTII
ofthefinalreport.



..~?..

TABLE 0F C0NTENTS

PAGE

PREFACE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. i
TABLEOFCONTENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii
LISTOFFIGURES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iii
LISTOFTABLES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iv

CHAPTERI DATACOLLECTIONANDPROCESSING. . . . . . . . . . . . . . . . . . . . . .. T
AanderaaRecordingCurrent—Meter. . . . . . . . . . . . . . . . . . . .. 2
Current-MeterDataConversion. . . . . . . . . . . . . . . . . . . . . . . .. 3

CHAPTER11RESULTSANDDISCUSSION. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
ReviewofearT1'erstudies. . . . . . . . . . . . . . . . . . . . . . . .. 5
ResultsofApriI-May1985Measurements. . . . . . . . 7

REFERENCES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. T1
FIGURES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

TABLES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Figurel:

Figure2:

Figure3:

Figure4:
Figure5:

Figure6:

=iii-
LI ST 0F FI GURES

Current-MeterstationsintheKabatasandUskudarregions.
HourlyvariationsofUskudarbottanshore-parallel,VX,andshore-normal,V, currentcomponentsduring9April-8May,1985observationalprogram.
HourlyvariationsofKabatasbottomshore-parallel,VX,andshore—normal,V, currentcomponentsduring(a)3lMarch—4April,l985and(b)9-15April,l985.
SameasFig.3exceptduringl6-29April,l985.
HourlyvariationsofKabatassurfaceshore-parallel,VX,andshore—normal,V, currentcomponentsmeasuredat23m
belowthesurfaceduringl8—22April,l985.
Sameas inFig.5exceptmeasuredat l5mbelowthesurface
during22-29April,l985.
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TABLE1:Uskudarbottancurrentmeasurementscarriedoutduring9Apri1—8May,1985.
TABLE2:Kabatasbottancurrentmeasurementscarriedoutduring30March-29Apr11,1985
TABLE3:Kabatassurfacecurrentmeasurements?arriedoutduring30March-29April,1985.



C‘HAPTER I
DATACOLLECTIONANDPROCESSING

Theoceanographicstudyreportedhereincomprisestheresults
ofcurrent—metermeasurementsplannedbyISKIinrelationtothe
UskudarandKabatasseweroutfalls.

Current-metermeasurementswereperformedforaboutonemonth
durationinApril-May,1985.Duringthisperiod,themeasurenents
werecarriedoutat stationsnearUskudarandKabatas(SeeFig.l.)
AnAanderaacurrent—meterwasmooredat thesiteU2(UskUdar)at
a depthof33m,approximately5mabovetheseabottom.Thecurrent-
meterdeployedonApril9wasrecoveredonMay8,l985.Measurements
ofsurfacecurrentsat thesiteU](?skudar)plannedtobe
measuredata depthofaboutl5m however,couldnotbecarried
out.Becauseoftheexistenseofheavyshiptrafficandalso
strongsurfacecurrentsat thesite,effortsspentwithinthefirst
weekofthestudieshavefailed.Aftertryingsystematically
differentkindsofmeasurementtechniques,eitherbymooringthe
current-meteror bydeployingfromtheresearchvesselanchored
at thesite,it wasascertainedthatsurfacemeasurenentsonthe
Uskudarsiteis animpossibletasktoachievefora long-period
oftime.

Similardifficultiesandproblemswerealsoencounteredon
theKabatassiteformooringthecurrent—meters.Itwasthen
decidedtodeploythanfrantheshipanchoredatthesite.



Accordingly,thebottomcurrentsat about5mabovethebotton
weremeasuredduringtheperiodMarch30-April29,l985.During
thesameperiod,thesurfacecurrentswerealsomeasuredat
differentdepthsrangingfrom5mto23mbelowtheseasurface.

EEDQQCEE_B§E9C§i?9_§!EC§?§:M§E§C-
TheAanderaaModelRCM4currentmeterisa self-containedunit

consistingofa cylindricalhousinganda vaneassembly.Current
speedismeasuredbya savoniousrotormountedontopofthe
cylindricalunit.Sensorsfortemperature,depth(optional),and
conductivity(optional)aremountedonthecapplateofthe
cylinder.Thefollowingunitsare housedinsidethecylindrical
part:a magnetictapereoorderandspool,a magneticcompassfor
directionmeasurenent,a 9voltbattery,andtheassociated
electroniccircuitry.Thevaneassemblyservestoorienttheunit
withthecurrentdirection.

Thecurrentmetercanbeprogrammedtotakedataata pre-set
intervalrangingfron0.5minutestol8Ominutes.Theunitcanbe
loweredbya winchfromtheshipandstoppedat severaldepthsto
obtainprofilesofcurrent,conductivityandtemperature.It can
alsobemooredata fixedlocationforcontinuoussampling.

AnAanderaaModel2650tapereaderunitwasusedforreading
thecurrentmeterdata.Thetapereaderisinterfacedwitha Micro-
NOVAMP200computersystemfortheprocessingofcurrent-meterdata.



Therangeandprecisionofthecurrent-metersensorsare as
follows:

Speed: 2.5cm/sto250cm/s;$11cm/s;or 2%
ofactualspeed,whicheverisgreater.

Direction:00to360°; accuracy15°
Temperature:—l0.080Cto36.G°C;o.i5°c,resolution0.1%

offull scale
Conmctivity:Oto70mmho/cm;resolutiono;1%fullrange.

CurrentMeterDataConversion
TheAanderaacurrent—meterdataare recorded-at5minutes

pre-setintervalontapebytheinstrument.Therawdatatapesare
thenreadbytheAanderaaModel2650tapereaderandthedigital
voltageoutputisfedtotheMicroNOVAMPZOOcomputeranddigital
valuesare listedona printerterminal.Thiscodedintegervalue
Nforeachmeasuredparameteris thenconvertedtoengineering
unitsthrougha non-linearcalibrationformulaoftheform

Y:(A+a)-a—-(B—:b)'N+(C+r_)N2+BN3
whereA,a, B,b,C,andDare calibrationconstantsforthe
specificinstrumentsandparameteras givenbythemanufacturerand
Yisthevalueofthemeasuredparameter.Aanderaacurrent-meters
recordfivedifferentparametersindifferentchannelsofthetape:
currentspeed,currentdirection,depth,conductivityandtemwrature


