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The modell ing study of flow in Vasishta Godavar i estuary
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ABSTRACT. The v as islua branch of the Godavari estuary open s into the Bay of Bengal at Antarvedi,
Conditions in the estuary arccharacterized by a seasonally varying fresh water discharge and salt water intrusion
from the Bay resul tingfro m the flow as~oc iated with the se.ni- diu rnal t ide. A nu merica l model is applied to simu
late the flow and sali nity structures which have also been documented m the literature. The observations during
monsoon and post-monsoon seasons arc used in a comparison with the theor etical results which are derived from
a model in which turbulenceclosure scheme is used.
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1. Introduction

The distance of inland penet rati on of sal ine wa te r
in the estuary varies with the relative strength of the
fres hwa ter flow fro m upst rea m a nd th e tidal flow fro m
adja cent sea. Add itional varia bility will occur in res
ponse to different ra tes of freshwate r di sch arge int o
the es tua ry. As the in land penet rat ion of sa line water
has a significant effect on the wat er resources in the
estuarine region, it is of practical relevance to consider
the de velo pment a nd applica tion of? s uita ble numerical
model in the reg ion in orde r to study the ci rcula tio n
in the region.

The processes involving the interaction between
fr es hwa ter flow a nd tid al currents a rc co mplex a nd lead
to d ifferent ty pes of estuary ci rculatio ns (Dy er 1973,
Officer 1976). If the river d ischa rge dominates over a
,ela t ively weak t idal flow . freshwa ter flow s out of
~stuary th rough a surface la yer whic h results in a
t t ra t ified estu ar y. In the ot her extrem e. when tidal
pow dominates over freshwater now. results in a well
mixed condit ion with practica lly negli gible densit y
gradients, !It.us, in any numerical mod el o f estuarine
circulation, It IS apparent that a practical requirement IS
that the vertical mixing mechanisms be correctly
represented. Recognit ion of th is aspect led seve ra l
authors (Bea rds ley a nd Hurt 1978, Z han g et al. 1987)
to study interact ive effect between estuary outflow and
the adjacent coast al d ynamics.

( t )

Ram an a et al. (1989)s tud ied th e di stribution o f sa lini ty
an d currcnt m th e Vasishta branch of Godavari estuary
as soc ia ted 10 th e fre shwat er di scharge and tides in 3
representat ive..months. Simultaneous hourly obser
vations of salinity and current over 18 hours were made
a t eac h of 3 selectcd sta t io ns (F ig. I) . The dura ti on o f
o bserva tions t ime (18 hr s) is so c hosen th at it would
cov er a full cycl e of a semi-d iurna l tid e (12 .4 hrs) .
The stauo ns ".I'C loca ted along the channel where max i
mum depths were encountered across the ch annel,
Salinitj~s and currents were measured a t 2 ·m depth in.
te rval s trom surface to I m above th e bottom to obtain
vertica l profiles. According to th e o bse rva t ions , it is
sta ted th at in J uly, when th e river disch arge is very high,
the es tuary behaves so me cha rac te rist ics of a sa lt wedge
type. whi le during February whcn th e d ischarge is
rrumrnum, the estuary becomes a well mixed one.

Johns and Ogu z ( 1990) develop ed a num erica l model
for the exchange of water between th e Black Sea a nd
the Marm ara Sea thro ugh the Bosphorous. It is a mult i
level. two dim en sion al. channel model. An essential
part of their modell ing procedure is the usc of a tu rbu
lence .energy equation in a scheme of turbulence para
rneter rzatr on . They ad ded a tr an sport eq uation to the
system which descri bes how salinity is advccred and
diffu sed th rou gh th e cha nne l. Th e fo rm of the boundary
condit ion s a pplied on th e sa linity a t th e end s of the
channel a rc based on the now in the chan nel. They have












