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Abstract

Themonsoorcurrentsarethe seasonallyeversing,open-ocearurrentshatflow between
the Arabian Seaand the Bay of Bengal,the two wings of the north Indian Ocean.The
SummerMonsoon Current (SMC) flows eastvard during the summermonsoon(May—
Septemberpandthe Winter MonsoonCurrent(WMC) flows westward during the winter
monsoon(NovemberFebruary) We assembl@ataon ship drifts, winds and Ekmandrift,
andgeostrophicurrentsderived from altimetry andhydrographyto describethe obsered
climatologicalseasonatycle of the monsooncurrents.We thenusean OceanicGeneral
CirculationModel (OGCM) to simulatethesecurrentsandestimateheir transportsanda
l%-layerreduced-gr\dty modelto investigatehe processethatforcethem.

The monsoorcurrentsextendover the entirebasin,from the Somalicoastto theeastern
Bay of Bengal.They do not, however, comeinto being,or decay over this entireregion at
a giventime. Differentpartsof the currentsform at differenttimes,andit is only in their
maturephasehatthe currentsexist astrans-basirflows.

The westward WMC first forms southof Sri Lankain Novemberandis initially fed by
the equatonvard Eastindia CoastalCurrent(EICC); the westward WMC in the southern
bayappeardater In its maturephaseduring DecemberMarch,the WMC flows westward
acrosghesoutherrbay;it dividesinto two branchesn the ArabianSeaonebranchflowing
westward, the otherturning aroundthe Lakshadweefhigh (a sea-l@el high off southwest
India)to flow into thepolevardWestindiaCoastalCurrent(WICC). TheWMC is primarily
ageostrophicurrent,with Ekmandrift modulatingit.

The eastvard SMC first appeardn the southernbay during May. In its maturephase,
which peakswith the summermonsoonin July, the SMC in the Arabian Seais a con-
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tinuation of the Somali Currentandthe coastalcurrentoff Oman.It flows eastvard and
southeastardacrosgheArabianSeaandaroundthe Lakshadweefow (asea-l@el low off
southwestndia),eastvardsouthof SriLanka,andinto theBay of Bengal.Thestrongwinds
duringthesummemonsoorensurehat Ekmandrift dominatesatthesurface leadingto a
morecomple vertical structurein the SMC thanin the WMC. In the depth-aeragediow
over 50 m, the maturephaseof the SMC extendsfrom May to September

The numericalexperimentsshav that the dynamicsof the north Indian Oceanon sea-
sonaltime scaleds explicableby linearwave theory Circulationatary pointis decidedby
bothlocal forcing andremoteforcing, whosesignalsare carriedby equatorialandcoastal
waves.Superimposedn the currentsassociateavith thesewavesis thelocal Ekmandrift.
Thegeostrophicomponenbf the monsoorcurrentss forcedby severalprocessedn the
Bay of Bengal,the monsooncurrentsare forcedby Ekmanpumpingandby the windsin
theequatorialndianOceanln theeasterrArabianSeathe majorforcing mechanismare
the winds alongthe eastandwestcoastsof India and Sri Lanka; theseprocessetink the
partsof the SMC in the ArabianSeaandthe bay duringthe summemmonsoonandof the
WMC early duringwinter. Ekmanpumpingin the centralArabianSeaandoff the Somali
coastforcethe monsoorcurrentsin the centralandwesternArabian Sea,with the Rossby
wavesradiatedrom the Indianwestcoastalsoplayingarole. Thereforethe monsoorcur
rentsconsistof several parts,eachof which is forcedby oneor moreprocesseswyhich act
in concertto producethe continuouscurrentsseenflowing acrosghe breadthof the north
IndianOcean.

Key words: SummermvonsoonCurrent.Winter MonsoonCurrent.CoastaKelvin wave.
EquatoriaKelvin wave. EquatorialRossbywave. TropicalOceanographyArabianSea.
Bay of Bengal.EquatorialindianOcean.
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1 Introduction

The winds over the Indian Oceannorth of 10°S reversedirectiontwice an year
(Fig. 1). OverthenorthIindianOceanthey generallyblow from the southwestur-
ing May—Septembegisummemonsoonyandfrom thenortheasturingNovembe+
February(winter monsoon)March—AprilandOctoberbeingthe monthsof transi-
tion with weakwinds. The winds are much strongerduring the summermmonsoon
thanduring the winter monsoon.Theseseasonallyeversingmonsoonwinds over
the north Indian Oceanforce a seasonallyeversingcirculationin the upperocean
(seetheschematian Fig. 2).

Climatology of wind stress
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Fig. 1. Wind stresgdynecm~?2) from theclimatologyof HellermanandRosensteirf1983).



Thebeststudiedof theseasonallyeversingcurrentsarethe SomaliCurrent,which
flows poleward (equatorvard) alongthe coastof Somaliaduringthe summenr(win-
ter) monsoon(seethe reviews by Schott,1983; Shetyeand Gouwia, 1998; Schott
andMcCreary 2001,andthe mary referencesherein),andthe currentalongthe
equator(called EquatorialCurrentin this paper),whereeastvard surfacejets are

Schematic of circulation in the Indian Ocean

30 N . ) T T T I I,I | T I 0 T T T I A A ) IJ ) T T A A A e | -
. v |
20N WIC -
§ Arabian §
10N -
0 -
) ‘ SEC

10 S L I TTrTrrrrrorT I TTrrrrrorrT I TTrrrrrorrT I TTrTrTrrrorrT I TTrTrrrrrrT I TTrTrrrrrrT I TTTT

40 E 50 E 60 E 70 E 80 E 90 E 100 E

30 N . ) T T T I I,I | T l 0 T T T I A A ) IJ ) T T A A A e | -
20N -
é Arabian WICC é
] .- Sea c
10N 7 T TN -
0 -
° J SEC

10 S TTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I TTTTTTTTT I TTTT

40 E S0 E 60 E 70E 80E 90 E 100 E

Fig. 2. Schematiaepresentatiorf the circulation, as describedn the literature,in the
Indian Oceanduring January(winter monsoon)and July (summermmonsoon).The abbre-
viationsareasfollows. SC,SomaliCurrent;EC, EquatorialCurrent;SMC, Summermon-

soonCurrent; WMC, Winter MonsoonCurrent;EICC, Eastindia CoastalCurrent;WICC,

WestIndia CoastalCurrent;SECC,SouthEquatorialCounterCurrent;EACC, EastAfrican

CoastalCurrent; SEC, South EquatorialCurrent; LH, Lakshadweeigh; LL, Lakshad-
weeplow; andGW, GreatWhirl.



obsenred during April-May and OctoberNovember(see,for example, Wyrtki,
1973a;0'Brien andHurlburt, 1974;Reverdin,1987;Jensen]1993;Han,McCreary
Anderson,and Mariano, 1999; Schottand McCreary 2001, and the mary refer
encestherein).In the last decade however, other coastalcurrentshave also re-
ceivedattention.Thesencludethe currentsalongthe eastcoastof India, calledthe
Eastindia CoastalCurrent(EICC) (Shetye ShenoiGouwia,Michael,Sundayand
Nampoothiri,1991b;Shetye Gouwia,Shenoi,SundarMichael,andNampoothiri,
1993; Shetye,Gouwia, Shankar Shenoi,VinayachandranSunday Michael, and
Nampoothiri,1996;ShankarMcCreary Han,andShetye 1996;McCreary Kundu,
andMolinari, 1993;McCreary Han, ShankarandShetye 1996;Vinayachandran,
Shetye,Senguptaand Gadgil, 1996; Shetyeand Gouwia, 1998; Schottand Mc-
Creary 2001), the currentalong the west coastof India, called the West India
CoastalCurrent(WICC) (Shetye Gouwia,Shenoi,SundayMichael,Almeida,and
Santanam]1990; Shetye,Gouwia, Shenoi,Michael, Sunday Almeida, and San-
tanam,1991aMcCrearyetal., 1993;StrammalischerandSchott,1996;Shankar
andShetye, 1997; Shetyeand Gouwia, 1998),andthe currentalongthe Arabian-
Seacoastof Oman(McCrearyetal., 1993;ShetyeandGouwia,1998;Bohm,Mor-
rison, Manghnani Kim, and Flagg, 1999; Shi, Morrison, Bohm, and Manghnani,
2000;SchottandMcCreary 2001).Therearenoobsenationalstudiesof thecoastal
currentalongthe easterrboundaryof the Bay of Bengal.Apart from thesecoastal
currentsthe mostsignificantlarge-scalecurrentsknown in the northIndianOcean
are the open-oceanseasonallyreversingmonsooncurrents.During the summer
monsoon the monsooncurrentflows eastvard as a continuouscurrentfrom the
westernArabian Seato the Bay of Bengal;during the winter monsoon,it flows
westward,from theeasterrboundaryof thebayto thewestermrArabianSeaWe call
thesecurrentsghe SummermMonsoonCurrent(SMC) andWinter MonsoonCurrent
(WMC), respectiely. It is thesecurrentswhich transferwatermassedetweerthe
two highly dissimilararmsof the north Indian Oceanthe Bay of Bengalandthe
ArabianSeathatform the subjectof this paper

1.1 Observationabadkground

The existenceof seasonallyeversingcurrentsin the ArabianSeahasbeenknown
for long (seeWarren,1966,for referenceso medieval Arab sources)but thefirst
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majordescriptionof themonsoorcurrentsollowedthe InternationalndianOcean
Expedition (IIOE) (Duing, 1970; Wyrtki, 1971, 1973b).Basedon thesehydro-
graphicdata,Wyrtki (1973b)highlightedwhathe called“the seasonallyhanging
monsoongyre” asa gyre unlike thosefoundin the otheroceansin his schemeof

circulation,themonsoorgyreduringthewintermonsoorconsistof the“westward
North EquatorialCurrent,a southvard flow off the Somalicoast,andthe Equato-
rial CounterCurrent,whichrunseastbetweertheequatorand8°S acrosgheentire
width of the oceari. During the summermonsoon his monsoongyre consistsof

the“northernportionsof the SouthEquatorialCurrent,which now extendsalmost
to the equatoythe strongSomaliCurrentflowing northasa westernboundarycur-

rent,andthe monsoorcurrent,into which the CounterCurrenthasmeiged’ There
is no standarchomenclaturdor the monsooncurrents(Table 1); in this paper we

shallstick to theterminologyusedabove,i.e., SMC andWMC.

Wyrtki (1973b)notedthatthe circulationin the IndianOceans comple; thewin-
ter monsoongyre did not closecleanlyin the east,with mostof the flow from
the SouthEquatorialCounterCurrent(SECC)flowing into the South Equatorial
Current(SEC),and a strongbranchof the WMC turning north to flow alongthe
Indian westcoast transportingow-salinity waterfrom the Bay of Bengalinto the
easterrArabianSea.Thecirculationduringthe winter monsoorwasshallov com-
paredto that during the summermmonsoonwhenintenseupwelling was obsened
in several placesandthe circulationpenetratedleeperaffecting the movementof
water masseselown the thermocline,especiallyin the westernArabian Sea.The
compl«ity of thecirculationrepresentetdy the hydrographiadatawasseenn the
large numberof eddiegDuing, 1970;Wyrtki, 1973b),whichwerefoundto becon-
nectedntimatelyto thedynamicsof themonsoorgyre. Themostvigorousof these
eddieslay about300 km offshoreof the Somali coast;large partsof the Somali
Currentwererecirculatedaroundthis eddy the “GreatWhirl” (Bruce,1968).

A differentpictureemegesfrom theship-driftdata(Defant,1961;CutlerandSwal-

low, 1984;Rao,Molinari, andFesta1989)or surface-drifterdata(Molinari, Olson,
andReverdin, 1990; Shenoi,Saji, and Almeida, 1999a),which shov broadeast-
ward (westward)or southeastardflows acrosghe ArabianSeaduringthesummer
(winter) monsoonHastenrattandGreischa1991)usedshipdrifts, hydrography
and Ekmandrift computedfrom wind-stressclimatologiesto studythe monsoon
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currentsin the ArabianSea.They concludedhatthe monsooncurrentsareessen-
tially Ekmandrifts forcedby the monsoorwinds, the geostrophiacontrikbution to
theseflows being negligible. Shenoiet al. (1999a)comparechydrographybased
on the climatologiesof Levitus andBoyer (1994)andLevitus, Burgett,andBoyer
(1994)to currentsfrom surfacedrifters,andconcludedhattherole of geostrophy

Nameof current(acrorym) Othercommonlyusednames
(acroryms)
Winter MonsoonCurrent(WMC) NortheasMonsoonCurrent(NMC),

North EquatorialCurrent(NEC)

SummemMonsoonCurrent(SMC) SouthwesMonsoonCurrent(SMC),
IndianMonsoonCurrent(IMC),
MonsoonCurrent

EquatorialCurrent Equatorialjet or Wyrtki jet (when
flowing eastvard)

SouthEquatorialCounterCurrent SouthEquatorialCounterCurrent
(SECC) (SECC,SCC),EquatorialCounter
Current(ECC)

SomaliCurrent
WestIndia CoastalCurrent(WICC)

Eastindia CoastalCurrent(EICC)

Tablel

Nomenclatureisedfor currentdn this paperMany of thecurrentsn thelndianOcearhave

beenreferredto by differentnamesn theliterature;thesearelisted here.Thefirst column
liststhe nameandacrorym usedby us. Thesecondcolumnlists namesandacrorymsused
earlier;this columnis blankif no othernameis known to have beenusedby otherauthors.
Thenamesusedarebasednthegeographicalocationof thecurrent;themonsoorcurrents
aretheexceptionsExceptin thecaseof themonsoorcurrentsno allowancehasbeenmade
for achangen directionwith season.
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in representinghe surfaceflows variesboth geographicallyand seasonallyThe
agreemenbetweenthedrifter dataandhydrographywasworstduringthe summer
monsoonwhenthe drifters shaved southeastard flows all over the ArabianSea,
unlikein hydrography

Hydrographicdata,however, werealsousedin later studies(Bruce,Johnsonand
Kindle, 1994;Bruce,Kindle, Kantha Kerling,andBailey, 1998;DonguyandMey-
ers,1995;Murty, SarmaRao,andMurty, 1992;Murty, Sarmal.ambataGopalaks
ishna,PednekarRao, Luis, Kaka, and Rao, 2000; GopalakrishnaPednekarand
Murty, 1996;Vinayachandranylasumoto Mikawa, and Yamagatal999a) which
shaved stronggeostrophidlows andtransportsassociatedvith the monsooncur-
rents. TheseestimategTable2) yield currentstrengthsf ~ 40 cms~1 andtrans-
portsof ~ 10x 10° m3s~1 in the upper400 or 1000 m, which implies that the
geostrophidlows associatedvith the monsoorcurrentsarenot small,evenif they
arewealerthanthesurfaceEkmanflowsin someregionsduringsomeseasonslhe
geostrophidlows estimatedy Hastenrattand Greischar(1991)are weak proba-
bly becaus®f the poorresolutionof the dataandthe averagingthey did to obtain
climatologicalcurrentsandtransportsn aregion;in contrastexceptfor the IOE
atlas (Wyrtki, 1971),the hydrographicdataare usually from individual cruises.
Thesedata,which yield higherestimategor the geostrophidransportsshav that
themonsoorcurrentsarenot foundin the samelocationduring a seasoror in dif-
ferentyear For example,Vinayachandragrtal. (1999a)shavedthatthe SMCin the
Bay of Bengalintensifiesandshiftswestwardasthe summemonsoorprogresses;
this westward shift with time is alsoseenin the surfacegeostrophidlow inferred
from TOPEX/Poseidomltimetry (EigenheeandQuadasel,2000).

In spite of thesedifferencesall the obsenations— hydrographyship drifts, and
surfacedrifters — shaw thatthe monsooncurrentsflow acrossthe breadthof the
north Indian Ocean.The branchesof the SMC and WMC that flow aroundthe
Lakshadweepighandlow in thesoutheasterArabianSea(McCrearyetal., 1993;
Bruceetal., 1994;Shankarand Shetye, 1997)link the circulationsin the Arabian
SeaandtheBay of Bengal(Fig. 2). TheSMCflows eastvardsouthof Sri Lankaand
into thebay It is fed by a flow from the southwesnhearthe equatorandby theflow
aroundthe Lakshadweepow. Eastof Sri Lanka,the SMCflows northeastwrdinto
theBay of Bengal An outflow from it, however, appearso flow southeastardand
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Cur Locationandperiod Remarks
rent/Transport
anddirection

9Sv(E) 78E, 3°-5°N; Junel992. Geostrophidransportwith respecto
400db; basedn XBT data,with
salinity from T-Srelationbasecbn
climatology(Levitus, 1982);Source:
Murty etal. (2000).SMC.

14Sv (E) 8C°E, 3°-5°N; July 1992. Asabove.SMC.

9.3Sv(E) 68°E, 4°—7°N; July 1995. Asabove. SMC.

6 Sv(E) 68°E, 2°—6°N; As abore. SMC.
Septembel 993.

14 Sv (W) 72-79E, ~ 6°-8&N; As above, but WMC.
Februaryl993.

7-8Sv (W) 2°—5°N; Januaryl996, As above, but averagevaluesfor the
Februaryl993, givenmonthsover threedifferent
March1992. transectsWMC.

13Sv (W) ~ 6°N, eastof Sri Lanka; Geostrophidransportwith respecto
January—February 400db; basedbn TOGA XBT datafor
climatology 1985-1989with salinity from T-S

relationbasedn climatology(Levitus,
1982).SourceDonguyandMeyers

(1995).WMC.
11Sv(NE) Westof Lakshadweep As above. WMC.
high (seeFig. 2);
January—February
climatology
19Sv(N) 1N, ~ 66°-7CE; Geostrophidransportwith respecto

Winter monsoon;1965. 1000db, evaluatedfrom IIOE data;
Atlantis I, Cruisel5. Westof
Lakshadweepigh. Source:Bruceetal.
(1994).WMC.

15Sv(S) 1N, ~ 67°—72E; As above, but for IIOE datafrom
Summemonsoon1963. Atlantisll, Cruise8. SMC.

Table2

Currentsandtransportg1 Sv = 10x 10° m® s~1) associatedavith the monsooncurrents.
Thedirectionis givenin parentheseis thefirst column;N impliesnorthwardflow, S south-
ward, E eastvard, W westward, andNE northeastard. The acrorym (SMC/WMC) listed
in thelastcolumnindicatesthe currentreferredto.

14



Cur
rent/Transport
anddirection

Locationandperiod

Remarks

35cmst (S),
5.25v(S)

~8 Sv (E), with

8N, 7210-75°E;
August1993.

80.5°E; Summer

Currentfrom ADCP; geostrophic
transporwith respecto 1000db from
hydrographyWestof Lakshadweejow
(seeFig. 2). Source:'Strammeetal.
(1996).SMC.

Transporestimatedrom current-meter

apeaktransport monsoon;1991. mooringsandADCP. Mooringslocated

of 24 Sv southof Sri Lankabetweer6°39N and
4°10N (transportestimatedbver top
300m betweer83°45N and5°52N).
Source:Schott,Reppin,Fischeyand
Quadhsel(1994).SMC.

~12 Sy, 80.5°E; Wintermonsoon, As above. Thefirst valueis for 1991,

~10Sv (W), 1991,1992. thesecondor 1992. WMC.

with apeak

transportof

25Sv

40cms 1 (N) 87—-89E, 14N, Maximumof geostrophicurrent

Summemonsoon1984. betweerb0—-100m depth,estimated

from hydrographiaatawith respecto
1000db. SourceMurty etal. (1992).
SMC.

40cms 1 (N), 87-8FE,11°N; July Geostrophicurrentandtransportwith

17Sv(N) 1993. respecto 1000db, estimatedising
hydrographicdata.Source:
Gopalakrishnatal. (1996).SMC.

40cms 1 (N), 87-8FE,12N;August Asaboe.SMC.

14Sv(N) 1991.

40cms™1(N), 81°-85E,6°N; July Geostrophicurrentandtransportwith

12Sv(N) climatology respecto 400db, estimatedrom
TOGA XBT dataduring1985-1996.
Thecurrentis restrictedo thetop
200m andmoveswestwardasthe
seasorprogressesSource:
Vinayachandraetal. (1999a).SMC.

Table2

(continued)
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crosseghe equatomearSumatran the surface-drifterdata(Shenoiet al., 1999a);
recenthydrographiadata(Unnikrishnan Murty, Balu, GopinathanandCharyulu,
2001) also show that the eastvard currentbetween80°—88°E flows closeto the
equatorandevento its south.The SMC transportdigh-salinitywater(ArabianSea
High Salinity Water)into the bay (Wyrtki, 1971;Murty etal., 1992;Gopalakrishna
et al., 1996; Han and McCreary,2001). The WMC flows westward southof Sri
Lanka,whereit dividesinto two branchespneflowing westwardinto the southern
ArabianSea,the otherflowing aroundthe Lakshadweeigh into the WICC. The
WMC transportdow-salinity water(Bay of BengalWater)into theeasterrArabian
Sea,whereit is entrainednto the Lakshadweefmigh andspreadalongthe Indian
west coastby the WICC (Wyrtki, 1971; Bruce et al., 1994; Han, 1999; Shenoi,
ShankarandShetye 1999b;ShankamandShetye 1999;HanandMcCreary,2001;
Han,McCreary andKohler,2001;HowdenandMurtugudde 2001).

The passagdetweenSri Lanka and the equatoris thereforesignificantbecause
the monsooncurrentshave to flow throughit, makingit the only locationwhere
they aregeographicallyfrozen,unlikein theopenoceanwherethey meandealot.
Hence|t is notsurprisingthattheonly directcurrentmeasurementsf themonsoon
currentshave beenmadebetweenSri Lankaandthe equatoralong80.5°E (Schott
etal., 1994;Reppin,Schott,Fischer andQuadfasel,1999).The current-meteand
ADCP (Acoustic Doppler CurrentProfiler) obsenationsshav that the SMC and
WMC transport~ 10x 10° m3s~1 in theupper300m. Thesedirectmeasurements
alsoconfirmtheobsenationin hydrographythatthemonsoorcurrentsareshallow,
with mostof the variation being restrictedto the upper100 m. The mooredar-
ray shavs upward phasepropagationjmplying downward propagatiorof enegy.
Most striking is the differencebetweenthe EquatorialCurrentand the monsoon
currents,even thoughboth flow togetherin the samebottleneck.The Equatorial
Currentincludesa large semiannuaharmonicandreversedirectionfour timesan
year unlike the monsooncurrents,which are dominatedoy the annualharmonic
andreversedirectiontwice. Superimposedn theseseasonathangesrelargein-
traseasonadscillations(Schottetal., 1994;Reppinetal., 1999).

Thoughthe obsenationsdiffer in their presentatiomf themonsoon-currergystem

in the north Indian Ocean,they shav that the open-ocearcurrentsin the north
Indian Oceanextend all acrossthe basin,reversedirection with seasonand are
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relatively shallov comparedo the deepwesternboundarycurrentoff Somalia.

1.2 Theoetical badkground

Giventhattherearemary differentinterpretationsof the monsooncurrents(con-
trast,for example,HastenratrandGreischar1991)with Wyrtki (1973b)),it is not
surprisingthat morethanone hypothesisxiststo explain the obsenations.Early
ideasattributedthe monsooncurrentsas seenin ship drifts to direct Ekmanforc-
ing by the monsoorwinds (for example,Defant, 1961; Hastenratrand Greischay
1991),andasseenin hydrographyto the local curl of wind stress(for example,
Murty etal., 1992).

Matsuno(1966),Moore (1968),andLighthill (1969)shavedthatbaroclinicwaves
propagatdastin thetropics,andit is now appreciatedhatthe open-oceangqua-
torial, and coastalcurrentsin the north Indian Ocean,all of which reversesea-
sonally aremanifestation®f directforcing by the monsoonwinds (Ekmandrift),
andof equatorialindcoastalong, baroclinicwavesgeneratedyy thewinds (Cane,
1980;Potemral.uther, andO’Brien, 1991;Yu, O'Brien, andYang,1991;Perigaud
andDelecluse,1992; McCrearyet al., 1993; Jensen1993; Shankaret al., 1996;
McCrearyet al., 1996; Vinayachandraret al., 1996; Shankarand Shetye,1997;
Shankar1998;VinayachandraandYamagatal998;Han,1999;Hanetal., 1999;
Shankar2000;HanandMcCreary 2001;Hanetal., 2001). The small sizeof the
basinandits confinemento the tropics,with its northernboundaryaround25°N,
implies that thesewaves can traversethe basinin a few months.This is unique
to the north Indian Ocean.This framavork, which hasevolvedin thelastdecade,
suggestsa unity of dynamicsin the north Indian Ocean.Circulationat any point
is decidedby bothlocal forcing andremoteforcing, whosesignalsare carriedby
the equatorialandcoastalWwaves.This is seenin numericalsimulationsusingboth
layeredmodelsandmulti-level generakirculationmodels.Thelayeredmodels,n
particular emphasizehe quasi-geostrophidynamicsthatleadsto the eddiesand
meandersotypical of hydrographimbsenationsof themonsoorcurrentsin these
models the monsoorcurrentsappeaiasthefronts of Rossbywaves.

Thus,thereappeargo be morethanonedefinitionof the monsoorcurrentsn cur-
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rentliterature,commonto thembeingtheideaof thesecurrentsservingasthelink
betweerthe circulationsin the Bay of Bengalandthe ArabianSea.In this paper
we usebothobsenationsandnumericalsimulationgto definethemmoreprecisely
In section2, we assembl@bsenationsto definethe surfacecirculationassociated
with the monsooncurrents.Numericalsimulationswith an OGCM follow in sec-
tion 3. In section4, we usea 1%-Iayer reduced-graity modelto investigatethe
mechanismshatforcethe monsoorcurrents Sections concludeghe paper
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