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Abstt・aCt  

OwaselきaylocatesaとeasterncoastofKiiPe血ほulahlCentraiJ8pan．Hydrographicconditio】10f  

OwaseBayischaracterizedbytheef触entofwarmwatcrfromthermalelectricpowerplantand虫■eSh  

Water魚・Om Water－pOWergeneration．Thirteen times observationson temperature andsalinity were  

conductedinOwaseBayduringtlleperiodsfromApri11986toSeptember1991．Mostoftheobservations  
arcmadeinsummer．Horizontaldistributionsoftheobservedtemperatureandsalinityarepresentedin  
thcpresentpaper．王tisrcvcaledthatlesssatinewaterorlglnatedfromthee軌1erltOf＆eshwatcrspreads  

eastwal・ddurirlgebbandlowwaterandsigrrificantchangeofhydrographieconditionocctlrSdependingon  

tida】periods．Ⅵ1eChangeiscol血edtosuぬcehyeranditisnotdetectedat8de揮王－0ぎ3nl．  

Keyw（Ir（暮s：tllemalefRuent・COaStalなontandOwaseBay  

1lntro（ltlL・ti（111  

0waseBayiscomposedofOwase－UraandHikimoto－Uraandre感onscol愈ontingtothePaci鮎Ocean（Fig．  

1）．Owase－Urahasasouth－nOrthwidthof4kmwithdepthof5－20mattheinnemostand5kmwithdepthof  

50m at the baymouth．The west－eaSt distance ofthe Owase Urais about9km，Itis welトknown that  

precipitationespecia11yinsummerissigni負cantoverthebasinofriversthatnowsoutintoOwaseBayandlarge  

riverdischargeiscarriedoutl）4 王tshoutdbeaisonotedthattheKuroshio鮎wsoffshoreoftheOwaseBayand  

ぬeKurosllioⅥ7aterSOmet血esapproaclleStOaeaStemCOaStOfKiiPeninsulaぬmlngaWamWatertOngueOr  

warmwaterstream2），Furthermore，OCeanicconditionofOwaseBayischaracterizedbytwoe留uentofwarm  

Water from thermalelectric power plant and ofh．esh water免－om water－POWergeneration．The volume  

transportoftbesee独Ientissigni鮎antandsimpleestilⅥationassumlngaCOnStante摺uentof501Ⅵ3sec“十かes  

thata1lofthewaterintheOwaseBaylSCOmPleteiyreplacedbye魚uentofwaterforevery20days．   

SeveralhydrographicobservationshavebeenmadeinOwaseBayl）．TidalcurrentinOwaseBayis  

relative蜃yweakandconstantou班owisabout5cmsecWll）．However，almostofthereportedobservations  

Weremadebe如etheconstruCtionofthetwoeiectricpowergenerationsandresultsofrecentobservations  

forcussingontilethemaie軌Ienthavenotbeenwenreported．1npar如ular，neWSyStemOft】1ermalelectdc  

powerplantwasconstructedinJune1987ande触entofwarmwaterwasincreased丘omabout30m3sec仙1to  

50m3sec斗 Fromtheseviewpoints，itisneededtoesthnateenvirormentalinRuenceofe琉uentofwarmand  
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＆eshwateronoceanicandatmosphericconditionsofOwaseBay．  

AfterAprilin1986，SeVeralroutineobservationsinOwaseBayhavebeencarriedoutbyOwaseCityO琉ce．  

Inthispaper，horizontaIdistributionsoftheobservedtemperatureandsalinityarepresentedinthepresentpaper  

withspecialreferencetoadvectionandd漁1Sionofeftiuentofwarmandfreshwater．  

2 0bservations  

LocationsofobservationalpointsofthepresentstudyisshowninFig．1．Threeobservationallinesareset  

toseethehorizontalsectionandsomestationsareplacedatinnermostofthebaytoseethebehavioroffresh  

1340E  1360E  1380E  

1〇6勺16‘E  136013‘E  

Fig．1．LocationandgeometryofwesternpartofOwase王3ayanditsdepthcontours（inmeter）．Openand  
Closcdtrianglesatriver－mOuthofNaka－GawaandYano－Gawameanthelocationofin瑠owandoutflowof  
SeaWateruSedinthermalelectricpowergeneration，reSPeCtively．   
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Tablel．Detai】sofobseryations．Bianksshowsameasabove  

E椚ue王It（m3sec仙1）  

Warmwater Freshwater  
Observationa‡  
NこIt11e  

Date  Tide  

25Apr．1986  Ebb  nodata  
Lowwater  
Flood  
Wigh water 
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waterdischargedintoNakaRiver（Fig．1）．TemperatureandsaunityareobservedatthesepointsbyuseofEIL  

Salinometer（MC5／2），inwhichtemperatureisalsoabletobeobservedtocheckitscontributiononthesalinity・  

ThirteenobservationshavebeencarriedoutandtheirdetailsaretabulatedinTablel．Here，tWOtOtalvolume  

ofeffluentofwarmwaterfromtherma主electricpowerplantsuppuedbyChubuElectricPowerGeneration  

L．T，D．andthatoffreshwaterfromwater－POWergenerationbefore3hoursbeforetheobservationarealso  

s主10Wn．   

As良）reaChofthirteenobservationalperiods，fburtimesoftemperatureandsalinityobservationsoverall  

stationsshowninFig．2havebeencarriedoutindifferenttidalperiods，ebb，lowwater，floodandhighwater・  

Unfortunately，Salinitydataofallstationson25Aprilin1986（86API・86APIV）andthoseoneasternhalfofthe  

threeobservationallineson20and28Augustin1990（90AGトV王ⅠⅠ）havenotbeenobtained－  

34005′N  

34004’N  

Fig．2．Locationsofobsemtionalstationsoftemper…血rcandsalinityofthepresentstudy・  

3 Results   

llorizontaldistributionsoftemperatureandsaunityatdepthsofOmand3mareshowninFigs・3－15・  

Here，ifweconsidertheobservationalseasonandd馳renceinvolumeofef伽entofwamwaterandfresh  

water，theoceanicconditionsaremainlyclassi鮎dintofourcasestabulatedinTable2・Namely，almostofthe  

observationwerecarriedoutinsummer，howevertwoobservationweremadeinspring（Tablel）・So，these  

twoobservationsinspringarereferredtoasGroup（Ⅰ）・Othertlweegroupsareclassi鮎dbythedifferent  

efauentofwarmandfreshwater：relativelysmalle租uentofwamwaterismadeinobservationsofGroupII・  

OwingtotheincrementofthermalelectricpowerpiantinJune1987，largee甜uentofwarrnwaterwascarried  
out．GroupsII‡andIVareclassi鮎dbythedifferenceinefauentoffreshwater（Table2）・王nthefollowing，   
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l】l；－1〕’仁  1〇¢●13▲E   lコG■lG◆E  136●16‘E  

Fig．3．Observedhorizontaldistributionofseasurねcetemperature（SST）andatadepth3m（Oc）on25April  

1984．   
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lコLi●lじ■〔  

Fig・4．（a）Observedhorizontaldistributionofseasurねcetemperature（SST）andatadepth3mぐC）on13  
April1989and（b）thoseofsa淀nity．  
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＝再○汗■仁  l：）6■16‘E  

Fig．5．SameasFig．4butわr29Juiyin1986．  
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yig．（；．SaIⅥeaSFig．4but払r8Au糾Stin1986・  
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園   
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1～ig．7．SanleaSFig．4bu仁brllAugustin1987・   
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Fig・8・SameasFig．4butわr19Au糾Stin19S7．  
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Fig・9・SameasFig・4butねr20Augustin1990．  



YoshihikoSElくINE，Masal壷oNAKAGAWA，KazuharuKuRIFUl，Kousl五NoDAandYoshihiroTAKAS王pl王BA  130  
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Fig，10．SameasFig．4butfor26Augustir11988．  
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りしi●lG●E  りじ■1G一〔  

Fig・11．SameasFig．4butぬr2Septemberill1988．  
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Fig．12．SameasFig．4butぬr25Augustin1989．  
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Fig・13・SameasFig▼4・血tぬr31Augusとin1989．  
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l封㌢lO－iニ  138018●∈  

Fig・14・SameasFig．4buとぬr28Au糾＄tin1990．  
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lコ6●沌■E  

Fig・．15．SameasFig．4butfor2Sel）temberin1991・  
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Table2．ClassificatioI10fobservationi】1Viewofwaterefnuence  

ObseⅣational  Water effluence 
SeaSO】1  Warmwater Freshwater  。bse＄）  

86APト王Ⅴ  （Fig．3）  

89APト1V  （Fig．4）  

86JLトⅠⅤ  （Fig．5）  

86AG‡－ⅠⅤ  （Fig．6）  

87AGトⅠⅤ  （Fig．7）  

87AGV－VIII   （Fig一朝  

90AGエーⅠⅤ  （Fig．9）  

88AGトⅠⅤ  （Fig．10）  

88SPトⅠⅤ  （Fig．11）  

89AGトⅠⅤ  （Fig．12）  

89AGV－VIII （Fig．13）  

90AGV－ⅤⅠ王Ⅰ （Fig．14）  

91SPトⅠⅤ  （Fig．15）  

Spring   

Summer  Small  Variable  

Summer  Large  Variable  

Summer  Large  Const．  

maincharacteristicfeaturesrevealedbytheobservationsaredescribedasforthefourGroupsinTabie2．   

AsfortheGroup（I），aCOldseasurfacetemperature（SST）1essthan160cintrudesnortheastwardinperiods  

ofebbon25Apri11986（Fig．3）．Sincenocoldwateriessthan160cisfoundatadepthof3m，thicknessof  

efnuenceotかeshwaterisless than3m．Ås noefnuentoffreshwaterwasmadeinthreehoursbeforethe  

observationinperiodofaood（Tablel），COldwaterlessthan160cisnotdetected．SSTwarmerthan210cis  

foundinperiodsof鮎odandhighwater．Thewarmwateralsoexistsatadepthof3m．  

Almostsimilarcharacteristicsto25Aprilin1986（Fig．3）areseenon13Apri1in1989（Fig．4a）．Awarm  

SSTisdetectedinasouthemareaofthebay．Becauseoftheincrementofefnuentofcoldfreshwater，COld  

WatereXpands to eastwardinperiod oflow water．At a depth of3m，nO Signi鮎ant spatialchangesin  

temperaturearefound．ThereexistawarmerwaterundertheareawithwarmSST，WhichiscommontoFig・  

3．Horizontaldistributionofsaunity（Fib．4b）hasasimilarpattemtothatoftemperature：fresherwaterless  

than30psuoccupiedinwestof136C13′inebbperiodanditspreadssign漬cantlyeastwardinperiodsoflow  

Water．   

DuringtheobservationofGroup（ⅠⅠ）insummer，VOlumeofefauentoffreshwaterischanged，butthatof  

warmwaterisconstant（Tablesland2）．ThehorizontaldistributionoftemperatureandsalinityofGroup（ⅠⅠ）  

areshowninFigs．5，6and7．Onthewhole，itisshownthatlesssahnewaterori廓1ated＆omef臥1entOf免●eSh  

waterhasatendencytoextendmoreeastwardinperiodsofebbandlowwater‥ataSurface，lesssalinewater  

lessthan20psuoccupieswesternhalfofthebayinlowwaterperiodson29Julyin1986（Fig・5），inwhichvolume  

ofef鮎entofh・eShwaterbeforethreehoursofobservationis8．1m3sec‾1（Tablel）．Conversely，eVenthough  

largefreshwaterefnuenceof24．2m3sec仙1aremadein鮎odperiodson8Augustin1986（Fig．6）andllAugust  

in1987（Fig．7），lesssalhewaterlessthan20psuoccupiesrelativelysmailareainirnermostofthebay．Here，  

althoughobservationsonllAug．1987wascarriedotltafterthehcreaseofthethermalelectricplantinJune  

1987，thefuupowergenerationwasnotmadehltheobservationalperiod．So，thisobservationisclassi鮎dinto  

GroupII．  

Becauseef臥1entOffreshwaterofGroup（王ⅠⅠ）isalmostsametoGroup（ⅠⅠ）（Tablesland2），theinauenceof   
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incrementofefauentofwamwatershouldbefocusedintheresultsofGroup（Ili）．On19Augustin1987（Fig．  

8），aWarmWatermOrethan270coccupieswiderareaforautheobservationalperiods．Itisnotedthatacold  

SauneWaterlessthan250candmorethan33psuappearssuddenlyinperiodsoflowwater．Becausethiswater  
masshasnorelationshiptothoseofotherobservations，detaiisofthewarmsalinewaterisunlmown．  

On20Augustin1990（Fig．9），aWarmWatermOrethan280coccupieswiderareainthebaywestto1360151  

andsigni鮎antwamwatermorethan30Ocappearsina封thetidalperiods・WarmlnglSalsofoundatadepthof3  
m：meantemperatureOfFig・80Verfourt血esofobservationsis25・9士0・50c，butthatofFig．9is27．5士0．1Oc，  

Onthewhole，thereexistsadifferentcharacteristicsbetweentheresultsoftwoobservationsofGroup（ⅠⅠⅠ〉．  

Becausetheincreaseoftotalvolumeofwarmwateref触encebeforetheobservationofFig・8isverysma11  

（Tablel），theinauenceoflargewarme魚uentissuggestedtobeweak，Conversely，Su払cienttimewithlarge  

e刑uenthaspassedforthecaseof20Augustin1990andthein鮎enceoflargee班uentisrelativelylarge．  

MaincharacteristicsoftheGroup（IV）isalargeconstante漁IentOffreshwaterabout24m3secwNl（Table  

l），Whichis43％oftheconstanteftitlentOfwarmwater．On26Augustin1988，COldwateriessthan250c  

expandsinrelativelylargeareainperiodsofebbandhighwater（Fig，10a）．Incontrasttothis，thecoldwater  

areainperiodo‖owwaterisco浦nedtoinnemostofthebayanditsareaisrelativelysmall，Thiscontradicts  

theresultsdenotedabove▲ However，alargecoldarealessthan260cisdetectedatnorthwestofSabaruJima  

（SabalIsland）（Fig・1）inperiodoflowwater・比isrecognizedfromseasurfacesaiinity（SSS）鮎1ds（Fig．10b）  

thatinperiodsfromebbandtolowwater，lesssalinewaterthan20psuspreadeastwardandisolatedlesssaline  

Waterareformed．Thelesssalinewaterisadvectedwestwardinperiodsoftloodandawiderareaoflesssalhe  

Wateratinnermostofthebayisformedinhighwaterperiod．Thisresultsinthewiderareaofcoldwaterless  

that250cirlPeriodofhighwater（Fig・10a）．Theseprocessagreewiththepreviousresultsofthepresent  

Study・OnthewhoIe，largechangesofoceanicconditiondependingonthetidalperiodsareconcluded．  

On2Septemberin1988（Fig．11），Similarchangeintidalcyclearedetected．AwarmerSSTthan28Ocat  

innermostofthebayissmail，itspreadsgraduallylnperiodsofebbandlowwater・Asalinewaterthan28psu，  

Whichisco血edtoirulemOStShowssimilartidalchange（Fig．11b）．王nparticular，WeStWardadvectionin  

periodof鮎odissigniacant，Wl血hismoreclearlyseenbyisohaunesof29－30psu．Cleardifferenceintidal  

Periodsarealsoobservedon25Augustin1989（Fig．12）．Acoldandlesssaunewateroccupyingnorthernarea  

Ofthebayintrudeseastwardh－Periodoflowwater・Similarprominentintrusionisbundinebbperiodon31  

Augustin1989（FigL13a），Whichisalsoindicatedbylesssalinewaterextensionlessthan20psushowninFig．  

13b・Theseintrusionsarecon蝕edtoasurfacelayer，theintruSionisnotsuggestedfromthetemperatureand  

Salinity鮎1dsatadepthof3m・Detailsoftheresultson28Augustin1990and2Septemberin1991（Figs．14  

and15）maynotbediscussedduetothelackofsaknityobservationandtonodataofwarmwateremuence，  

respectively．  

4 Surnmary and discussion 

AsaninitialphaseofthecoastaloceanographicalstudyonOwaseBay，theresultsofobservationshavebeen  

presented・Onthewhole，aSignificanttidalchangeofoceanicconditioninthesurfaceiayershauowerthan3m  

havebeendetected・Inperiodofconstantemuentoffreshwater，COldandlesssahnewater＆omwaterpower  

generationexpandsinreiativelylargeareainebbandlowwaterperiodsandithasatendencytobecon蝕edto  

innemostofthebayinnoodandhighwaterperiods・Thissuggeststhatadvectionoftidalcurrentisimportant   
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払rthedi肋sionofthermalandfreshwateref軋1ent．However，inperiodoftimechangeinfreshwatereftluent，  

expansionofthecoldandlesssahnewaterdependsonthevolumetransportofdischargedwater・Here・  

interactionsbetweenthemagnitudeofvolumetrasportandtidalperiodchangearealsosuggested・Itisthus  

concludedthatthevolumetransportofthermalandfreshwaterefぬuentandtidaleffectareimportantonthe  

hydrographicconditionsoftheOwaseBay・   

Verticaldistributionsoftemperatureandsaunitywiubediscussedinasucceedingpaper・Basingonthese  

basicobservationa量data，SOmequantitativestudybyuseofnumerica主modelwillbepossible・However，itis  

suggestedfromthesignificanttidalperiodchangethatdetailedobservationsateasternopen（artificial）boundary  

ofmodelhgofOwaseBayisstronglyneededsoastogivetheadequateboundaryconditioninthenumerical  

mode主．Theseobservationswi11bealsocarriedoutinnearfuture．  

Re鎚ren（：eS   

l）SuGIMO・Ⅰ、0，T．Kumano－Nada．InCoastalOceanographyoりapaneseIsla】1dsed．byH．Kunis王扇．TokaiUniv．Press，   

pp．572－580（19S5）．  

2）Sl三KINjミ，Yり1＼王′Ⅰ、0I18ndF，Fしぴl・肌 WamwaterapproaclltOeaSternCOaStOfKjipenimsula（iIりapa】1eSe）．Buil．Coast．   

Oceanogr．，28：174－182（1991）．  

尾鷲湾内部の水温・塩分の水平分布   

関根 義彦＊・中川 勝凝澤・栗藤 利治●「  
野田 排史寧・高芝 芳鮮：  

＊三蕊大学生物資源学部  

†尾鷲市役所水産課  

こ鳩鷺市役所環境対策裸  

J宅驚湾は日本中蔀の紀伊判如こ位澱し，その毎況は火力孝己乍馴こよる温釧水と水力発篭ぶよる淡水の故損による0  

1986年4月より199ま年9月にかけて1：摘押）水温・塩クナの組測を行った。観測結果の放初の経営として，水温と塩分の  

水平分布を示した。淡水の放揖による低塩分低温皮の水の淑り拙しが落潮時と干潮時㌫瀾摘Ijされ，踊著な潮時こ－との  

変化は淘蘭虻くに炬lコし，3m層では認められない0   漸兄の変化が認められた。これらの   




