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Studies oﬁ %ﬂe ‘dlj;si—;x/'il:i\ltion oftemperature and salinity in the Vis’a.ﬁha.pa.tﬁam harbour during the months of
November-December 1966 and June—July 1967, showed marked seasonal variations. In winter both the temperature

and salinity values are low throughout the depth column, while in late summer there is a significant increase in their
mlues The éffect of tide and- ra.mfall on: the hydrologma,l para.metere has been discussed. E

v

In the field of harbour defence systems harbour navigation and construction of wharfs, studies on tem-
perature, salinity, currents and other oceanographic parameters are essential. Very few data are available
in respect of the harbours in our country. Varadachari! has discussed the near shore characteristics of the
Visakhapatnam area. In the present paper an attempt has been made to study the distribution of tempera-
ture and sa\hmty in the Visakhapatnam harbour during November-December and June-July. The eﬁ'ect of

tide and rainfall on these parameters has been discussed.
COLLECTION OF DATA AND LIMITATIONS

The area under study together with the location of station positions is given in Fig. 1. The temperature

and salinity data were collected at different depths for every three days at a specific time around 10a.m. at
station E during November-December 1966, and at stations E and C during June-J uly 1967. The rainfall

durmg the period of observations, if any, is noted.
The tide position at the time of observations is noted from the Tide Tables,and the discussions are limited

to the observations taken in the above manner.
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Fig. 1—Hydrologioal studies at_Visakhapatnam.
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‘ RESULTS
Temperature Distribution

November-December 1966 : In the whole depth column at station E, the temperature varies between
23-9° and 27-9°C (Fig. 2). The details of the temperature ranges at different depths dre given in Table 1.

: Almost throughout the period of observations the temperatures are low. During most of the days of
the first half of December, the bottom temperatures are higher than the surface temperatures.

\

Rains, during this period, do not appear to have much effect on the surfag temﬁeratures. The
tide data at the time of observations® shows that the temperature increases with flood tide and decreases
with ebb tide at all depths. : ' \

7/

June-July 1967 : At station E, the temperature varies from 26-6° to 30-6°C right from the surface -
through the bottom (Fig. 3). Intermittent rains during this period reduce the surface temperatures slightly.
From the tidal positions at the time of observations?, it is noticed that in general the temperature increases
with high tide and decreases with low tide. . ‘ ' .
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Fig. 2—Temperature variations at station E for the Visakhapatnam harbour during November-December 1986,
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Fig. 3—Temperature variations at station E for the Visakhapatnam harbour during June-July 1967,
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Tarpre 1
TEMPERATURE AND SALINITY RANGES AT 8TATIONS E AND C

. *.

. Station Period * Depth ' _ Temperature range ~ Salinity range
o ’ o) (0 Cloo)
T E Nov-Dec 66 Surface ; . 23-9-27-9 23-2-27-4
056 T 23.9-2747 —_
5 s 24-0-27-4 - -
Bottom 24.3-27-3 24:8-28-4
E June-July 67 Surface 27+4~30+6 25-3-35-9
1 27-8-30-3 80-8-35-2
3 © 2746-30-4 - 30+4-35:2 °
Bottom 26-6-30-1 29-8-36-3
(o June~July 67 Surface - 2744-30-7 258-35-8
’ 1 - 26-8-30+6 32:9-35-8
5 26-0-30-5 . 34.0-35-4
Bottom 253-30-3 . 34:2-35-2

Similar features as observed at station E have been encountered at station C which is situated at the
mouth of the North-West channel of the harbour (Fig. 4).

Salinity Distribution ,
November-December 1966 : Low salinitiés have been found at station E, and the salinity at the surface
_and bottom varies between 23-2 °/_and 28-4 °/_ (Fig. 5). The salinity ranges at different depths for stations

E and C are also given in Table 1. On comparison of the salinity data with the tide positions, itis found
that in general the salinity increases during flood tide and decreases during ebb tide.
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Fig. 4—Temperature varigtions at station C for the Visakhapatnam harhour during June=July 1967.
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 decreases_ during ebb_tide, -
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June-July 1967 : The salinity distribution throughout the depth column at station E shows a marked
increase in their values and ranges from 25-3 °/_; to 36-3 °/_ . (Fig. 6). The salinity increases towards the
bottom during most of the observed days.- .. e T e '

Ipteymitﬁeixg rains during this season reduce the surface salinities slightly, but around middle, of Jul
heavy rainfall Towers the surface salinities considerably. The salinity increases during flood tide and

.

The séli’nify distribution at station C is almost similar to that of station E (Fig. 7). Station C is at the
entrance of the North-West channel and also nearer to the turning basin where as station E is situated a-
little interior.of the North-West chaunel. . ‘

R N

A -~ ... __DISCUSSION ...

Low ‘taemperétures throughout the depth column during November-December are thought to be due

“to the winter ,conditions prevailing generally over this region. Relatively high temperatures towards the

s
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“bottom may be attnbuted to the surface coolmg and evaporation, and t1dal effect on. the harbour: waters.
"Deviations to this may be due to the presence of relatively clear skies? and this is partwularly more. effec-
tlve in shallow waters. ,

‘ During June-July, there is a significant increase in temperature values at all depths. The hlgher tem
peratures are mainly due to the heating of the atmosphere and sea surface during summer and partly due -
to the tidal effect. Intermittent rains during this season reduce the surface temperatures slightly. The rain
and the associated cloud conditions mlght be respons1ble for lowering the surface temperatures® on some
days

In general low bemperatures and positive gradients during November—December and high -tempe-
ratures and negative gradients during June-July are comparable with the observations of Varadacharl’ ‘

Low salinities during November-December are the result of the dilution of the Bay of Bengal waters
by the river discharges in the northern portion. These diluted waters are brought into the Visakhapatnam
region by the prevailing current system probably this effect masks the increase of salinity by evapora-
tion. In addition to this, rainfall during this season contrlbutes to the low saline waters.

High saline waters during late summer are consulered to be due to the influence of the Southern Bay
of Bengal waters which are brought into the northern parts by the existing circulation pattern. The effect
of rainfall on the salinity of the waters is overshadowed by the influx of considerably high saline Southern
Bay water. Also very low discharges from the rivers in the south do not have any effect in reducing- the
salinity.

Although a few exceptions have been noticed, in general during both winter and summer, the tempe-
rature and salinity values at all depths increase with flood tide and decrease with ebb tide. The fluctuations
of temperature and salinity with tide are due to the inflow of relatively high temperature and high saline
waters into the harbour during flood tide and the recession of the waters during ebb tide. The increase.
of temperature towards the bottom during winter, as observed on some days, is thought to be mainly due to
the influx of relatively high temperature waters into the harbour through the bottom layers during flood
tide. The higher temperatures at the bottom, during most of the days of the first half of December, may be
due to the mltlatlon of the flood tide before the complete recession of the bottom waters,
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Fig. 7——Sa1inity variations at station C for the Visakha.pa.tna»m harbour during June-July 1967,
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- On companson of the bottom temperature and salinity values at stations C and E during June-J uly,
' relatlvely low temperatures and high salinities have been found at station C. This may be attributed to the -
bottom slope. From the soundings it, has been observed that station C is deeper by about three metres than
station E. Low surface salinities of the order of 25+5 °/__ have been observed at stations C and E during the
middle of J uly Thls is ma,mly due to the heavy rainfall durmg tlus penod (Table 2) ~

¢
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