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1. INTRODUCTION

Coastal and nearshore areas are gaining importance due to
several factors. Protection of marine environment from industrial
and domestic effluents into the coastal waters, development of
harbours, Jetties and other offshore structures, global warming
and the consequent sea level rise due to greenhouse
effects,development of beaches for recreation purposes ‘etc. are
few of them. IOC/WMO have already prepared documents for the
longterm monitoring of coastal and nearshore processes in detail,

under various international programmes.

Andhra Pradesh has a coastline of about 640 Km. Several
industries are going to be set up along Visakhapatnam-Kakinada
Coast, in the next few years. A 1000 MW power plant by NTPC, a
big oil refinery, two Magnesia plants are some of them. ESSAR
group 1s going to invest Rs. 1000 crores to set up industries in
this belt. In addition to the industrial and domestic effulents,
prawn culture which is in full swing all along the coast will
pose a threat to coastal environment. In view of the above,
regular monitoring of pollution concentration in the harbour and
coastal waters is being done by NIO, RC, Visakhapatnam under the
DOD project, 'COMPAS’.

1.1. Marine Pollution Monitoring
From the measurements, it is identified that the concentration
of effluents are much higher in Visakhapatnam harbour and Kakinada

Bay. They were designated as ‘hot spots’ and intensive monitoring

in those areas is being done.
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Visakhapatnam harbour (Fig. 1) extends 4 Km from northwestern
arm to outer harbour and is connected to open sea through the
entrance channel. Industrial effulents into the harbour through
western and north western arms and domestic sewage joins the
harbour through the south lighter canal of the turning basin.
Knowledge of the natural mixing characteristics of the harbour
waters is essential for study of the environmental problems such

as dispersion of chemical or biological pollution.

Mixing parameters for Visakhapatnam harbour are given ;p
Table 1. Replacement time (T) is defined as the time required for
a slug of material initially concentrated at one end of an estuary
to reach approximately Uniform Concentration throughout the
estuary. Flushing time (F) is defined as the mean time that a

particle of tracer remains inside the estuary.

Fig. 2 represents the variation of saline water fraction and
phosphate concentration with distance from the mouth of the
harbour. Phosphtae in‘ the harbour follows the distribution of
saline water fraction during pre-monsoon (Fig. 2). Estimated
inputs of nutrients discharged into the nearshore waters are
presented in Table 2. The values are very high during south-west
monsoon season and low in post monsoon season (Ramaraju et al,
1990).

1.2 Heat Budget

Air-sea interaction processes play a significant role in
atmospheric circulations. Small changes in any of the heat budget
terms alters the atmosphere circulation on a regional scale.
Information on heat budget parameters are useful for air-sea
coupling models, mixed layer models and for climatoloéical

studies.

Heat budget equation for an ocean coloumn can be represented

as,
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Qn = Net heat exchange across the sea surface (W/mz)

Qt = Rate of change in heat storage (oH/3t)

Qv = Heat advection

o = albedo of the sea-surface (normaly taken as 0.06
for all practical purposes)

D = Depth of water coloumn (40m in the present case).

Qi = Total incoming soalr radiation

Qb = effective back radiation

Qe = Latent heat flux

Qs = Sensible heat flux

H = Heat content (J/m?)

peo = Dénsity of sea water; Cpo - specific heat of sea water

T = Mean temperature of the water coloumn

U & V= Components of current (cm/s) in x,y directions
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Tw-Ta= Sea-air temperature difference
Cp = Specific heat of air at constant pressure.
CE& CH= Bulk transfer coefficients for latent and

sensible heat fluxes (Kondo, 1975; Sadhuram 1991)
[For details refer, Sadhuram, 1988; Sadhuram et. al., 19921

Heat flux divergence or heat advection (Qv) 1is computed
(Qn-Qt) [Sadhuram et al, 1994al for a small area off Visakhapatnam
[Fig. 31, from the above set of equations. Figs. 4 and 5 show the
variation of various meteorological and heat budget parameters as
a monthly time scale. Qn is found to be maximum (220 W/m?) in the
months of May and it is close to zero during Nov-Dec. SST is high
(30°C) during pre-monsoon and post-monsoon seasons. Qt is found to

be maximum and positive in May (Fig. 5).

A good correlation (y = 0.9) is found between alongshore wind
stress (Ty) and Qv (Fig. 6). Overall study indicate that net heat
gain at the sea surface (114 W/mz) is almost lost through
advection (115 W/m?) and making Qt almost close to zero, on annual

scale.
1.3 Coastal Processes

Coastal processes are highly complex in nature in view of the
fact that this zone is subjected to land-ocean-air interaction
processes. They are highly variable on short time and space
scales. The general properties of temperature and current vectors

of the coastal waters are shown in Figs. 7 and 8.
1.3.1 Temperature and Currents

The thermal structure is highly variable from season to
season. It is interesting to notice that the coastal waters are

dominated by sub-surface inversions during the month of October
and early November. (Fig. 7) [Sadhuram et al., 1994b].
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Fig. 8 gives you an idea on the mean speed (cm/s) and
direction of the current in the surface (0-10m) and bottom
(30-40m) layers. Since the sea is normally very rough in SW
monsoon due to strong wind and wave conditions, data could not be
collected during South-West monsoon season. At surface, the
currents are directed towards N-NE with speeds around 40-50 cm/s,
during Feb-May while the flow is more or less westerly during
Sept-June. At bottom, the currents are weak and more or less

following the same direction as seen at the surface. [Fig. 81.

We have found strong currents of the order >100cm/s, in the
end of October, 1989. Similar currents were also noticed in the
months of Feb. and April. Mechanism for driving such a strong
current in the transition periods between SW and NE monsoon

seasons is not known.
1.3.2 Dispersion

Dispersion studies are important to know the  mixing
characteristics of the waters which is useful for the discharge of
effluents from the industrial sources. Estimation of eddy
diffusion coefficients (K) from dye studies is very much desirable
for our coastal region.. From the available information on
currents, temperature and heat advection, the value of K is

approximated from the equation

Qv = pCPK 5;

The value is found to be about 3.0x10* cm®/s for the month of
October [Saduram et al., 1994bl. This value appears to be small
due to the fact that the observations were carried out under
highly stratified conditions, where sub surface inversions were
noticed. (Fig. 7). From the recent measurements in the
Visakhaptnam harbour, the value of K is found to be about 1.83x10°
cmz/s. Further studies in this direction are very much essential
in coastal and harbour Waters, in view of the rapid growth of the

industrialization along Visakhapatnam-Kakinada Coast.
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