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ESTUARINE CIRCULATION IN COCHIN HARBOUR
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School o f  Marine Sciences, Cochin University o f Science and Technology, Cochin 682 016

ABSTRACT

The intensity o f water current and the nature o f mixing at the surface, middle and bottom 
o f  fifteen fixed stations in the Cochin Harbour are discussed with respect to the tide. Water 
circulation cells known as gyre which facilitates localised silting were identified at specific regimes 
o f  the channels. The maximum water flow  is observed at the southern ,tip o f  Cochin cut (during 
monsoon). The inter-relationship between depth and water current is studied by the regime approach 
and the characteristic scatter diagram o f  the above parameters are presented.

In t r o d u c t io n

W a t e r  circulation is an important integral 
physical aspect to be investigated in the study 
of an estuary. In estuaries circulation is 
controlled by freshwater flow, fiiction and tidal 
mixing. The presence of tidally regulated sea 
water through the bottom and the constant 
freshwater flow along surface results a 
mechanical mixing of water between the two 
layers which necessitates, a net landward flow 
of shelf water to make good loss from the 
lower layers (Pond and Pickard, 1986). The 
result is a non-tidal circulation, typified by 
more vigorous and persistent flood tide currents 
within the intruding bottom layers. One direct 
result of it is the turbidity maxima located near 
the landward end of salt water and the increased 
flocculation and agglomeratioii of fine particles 
by increasing particle collisioas and particle 
residence time. Consequently, the estuarine 
circulation pattern lias » predomiaint role in 
determining the sediment movements (Bowden 
and Gilligam, 1971).

The Cochin Harbour situated (09“58’N 
and 76°14’E) at the southwest coast of Indian 
Peninsula (Fig. 1). There are many 
investigations pertaining to physical and 
ecological aspects of the Cochin Ifotuary (Rama

Raju et a i, 1979; Qasim and Madhupratap, 
1981; Udaya Varma et al., 1981; 
Sankaranarayanan et a i, 1986). Practically no 
detailed study was conducted on the variation 
of the intensity of current with season in the 
harbour area. A  close understanding of the
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estuarine circulation is essential to study the 
sediment behaviour and various estuarine 
processes. The j)resent study attempts to 
elucidate the variations of water current at the 
surface and subsurface levels and the associated 
exchange and mixing of the estuarine water 
within the coastal waters.

(Stations 12 to 15) by direct reading digital 
current meter from October 1984 to September 
1985. Climatologically three prominent seasons 
can be traced for this region as : Premonsoon 
(Februaiy - May), Monsoon (June - September) 
and Postmonsoon (October - January). Vertical 
variability of water current was recorded by

E-E R N A K U LA M  CHANNEL, A-APPROACH CHANNEL.M-MATTANCHERRY CHANNEL.
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Fig. 2. Tidal height variations (a‘ the time of oliscrvation) at Enialculam, approach and Mattancherry Channels —  
October 1984 to September 1985,
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M a t e r ia i ,^ a n d  M e-ih o d s

Data on water current were collected in 
Ernakulam Channel (Stations 1 to 4), Cocliin 
cut (Stations 5 to 7), Approach Channel 
(Stations 8 to 11) and Mattancherry Channel

sampling at 1 m below surface, mid depth and 
1 m above the bottom at each station. The 
stage of tide at the time of observation is 
depicted in the Fig. 2.

R e s u lt s  a n d  D is c u s s io n  

Postmonsoon

During October 1984 the magnitude of 
flow decreased upstream in Ernakulam Channel 
and the velocity of bottom waters were slightly 
more than that of surface waters. In this channel 
the flood flow swept back the fluvial inflow 
further south, paving the formation of the 
tidal intnision front in the transvers section 
at Station 2 (Fig. 3). The relatively low 
magnitude (6-26 cm Sec^) and translatory


















