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STUDIES ON BEACH CHANGES AT VISAKHAPATNAM
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ABSTRACT

Various factors controlling the coastal processes at 7.5 km long
Visakhapatnam beach were investigated in detail. Studies reveal that the
depositional and erosional phases differ from place to place along this
coast. Major part of the beach experiences erosion during southwest
monsoon and deposition during northeast monsoon and calm weather
period. The annual sediment loss of about 75,000 cubic metres during the
study period indicates the net erosional trend of the Visakhapatnam beach
and also the insufficiency of the quantity of sand being pumped by the port
authorities to nourish the beach.

INTRODUCTION

Visakhapatnam is one of the important coastal towns along the east coast of
India, situated at latitude 17°41'34” N and longitude 83°17'45"E  with natural
port as well as newly constructed outer habour.- The long stretch of the sandy beach
on the northern side of the harbour breakwaters forms 2 protective barrier for 2 bea-
utiful township, hotels, etc., and is engaged with intensive fishing and recreational
activities- The beach from the north of harbour breakwaters to the Kailasa range
hill is about 7.5 kilometres long and is quite interesting to study the beach processes
‘that are controlled by numerous factors- Earlier to .the construction of outer
‘harbour, the breakwaters made of twe rockfilled sunken ships placed just south of
harbour channel, caused erosion along this beach (Lafond and Prasada Rao, 1954)- After
the completion of the construction of outer harbour in 1975, about 0.45 X 10°® cubic
metres of sand is being pumped every year from March to October to stabilise
the beach-

The characteristics of the annual beach cyclycity and the sediment supply on
this beach are discussed and compared with earlier investigations- The mode of
accretion and erosion along the Visakhapatnam beach at different months are eva—
luated- The length of the beach is divided into 3 categories according to the period
of erosion and accretion- The changes in beach profiles and the volumetric changes
of ;sediments experienced by the shoreline are also cazlculated.

Meteorology and oceanography of the coast

The climate of Visakhapatnam is dominated by the monsoons and cyclonic
storms which divide the year approximately into four seasons (Ince and Jamieson,
1974)-
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a) The northeast monsoon from end November to end of February with pre—
dominantly northeasterly winds.

d) The premonsoon period from March to May when the winds shift to south-
westerly direction and cyclones are frequent.

¢) The southwest monsoon from middle May to middle October with pre—
dominantly southwesterly winds.

d) The postmonsoon period from middle October to end November with
variable weather and occurrence of frequent cyclones.

In general, waves are from south from March to September and from east
from December to February, October and November is the transition period during
which the wave direction changes from south to east. From January to April, sea
1s usually calm with the average wave heights not exceeding one metre. From May
to September during southwest monsoon, sea becomes rough, with the average wave
heights varying between 1 and 3 metres- From October to December, the sea remains’
calm other than cyclonic days when the wave heights even exceed 5 metres. Wave
periods vary from 6 to 12 seconds- However, for greater part of the year,it persists
between 8 and 10 seconds- :

Morphology of the coast

North of fishing harbour opposite tc nature cure hospital, there is always
little intrusion of sea and it is observed that most of the months the waves break
over the side wall of the road which is protected by armour stones and concrete
blocks. The harbour authorities are pumping the sand at this place to nourish the
beach- In between this place and Lion’s Club Park, isolated rocky patches are pre-
sent in shallow waters and part of them are being exposed during low tide level.
From Lion’s Club Park to Palm Beach, the beach is almost open, exposed to
direct wave action. Further north, from Palm Bsach to south of Lawson’s Bay till
Santhi Ashramam, beach is comprised of many rocky outcrops backed with high
foreshore and backshore sand dunes. Scattered rocks exist from Santhi Ashramam to
Kailasa range, forming a protected and shallow bay called Lawson’s Bay. The Kai-
lasa yange hill located to the north of the Bay protrudes deep into the sea.

The beach in between fishing harbour and Palm Beach is about. 90 metreS
wide with only foreshore and backshore berms and not with any sand dunes- On
the other hand, from Palm Beach to Kailasz range, beach is comparatively wider
with foreshore and backshore berms and high sand dunes. Two major sewage drains
Join the sea in this stretch of the beach, one near the Lion’s Club Park and another
near to the Santhi Ashramam. The scattered and concentrated rocky outcrops across
the littoral zone along this stretch of the beach is found to modify the pattern of
sediment movement considerably (Sastry, 1958). :

Beach processes prior to outer harbour construction

The studies carried out earlier in this region are confined to the environ-
ment that existed before construction of outer harbour. LzFond and Prasada Rao
(1954) reported that filling takes place during mortheast monsoon and erosion takes
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place during southwest monsoon. Sastry (1958) reported that the rocky outcrops across
the littoral zone in between Jalaripeta and anchored light modify the sediment trans—
port considerably. Reddy (1962) made a study at eight stations in between Jalaripeta
and Palm Beach and discussed the effects of rock outcrops that modify the beach
processes- He indicated the insufficiency of sand supply along the northern side of
the harbour channel to maintain the equilibrium- After the construction of outer
harbour, Sastry, Swamy, Prasade Rzo and Vasudev (1979) made 2 study between
Visakhapatnam and Bhimunipatnam beach. They repoited that this stretch of the
beach undergoes erosion during northeast monsoon and dcposition during south—
west monsoon- They alsc indicated the insufficiency of sand supply and the annual
net erosion at the southern end of the Visakhapatnam. beach.

METHODS OF OBSERVATION AND STUDY

For the present study sixteen base stations were established from north of
fishing harbour to Keilasa range to evaluate the comprehensive results on the exis-
ting beach processes (Fig- 1)- Monthly observations on beach level changes for a
period of 14 months, from January 1978 to February 1979, were taken during the
lowest low tide level, upto one metre depth into the sez. The base stations for beach
studies were so loceted zs to identify the effect of rocky outcrops scattered along
the beach-

Surveyor Dumpy level, 4 metres long telescopic wooden levelling staff, 2.5 metres
long steel ranging rod and a surveyor magnetic compass were used for beach pro-
file survey- Changes in beach level were recorded for every 5 metres length zlong
the profile section- Same traverses of the bezch profiles were maintained every month
by fixing the bearing of each profile using surveyor magnetic compass-

o3 sf24f  The cross sectional beach change
till the lowest low tide water line is obtai-
ned by using trapezoidalrule along the
profiles at each station- From this, the
changes in quantity of material for a
unit length of beach at each station at
different months arc calculated. The rela-
tivc variation of the quantity of the mate-
rial with rcspect to the months of mini-
. | mum beach level ere celculated for diffe-
o rent months (Table I)- Considering the
BENG AL minimum quantity of the year as zero
and the maximum quantity of the year
as hundred, the percentage of meterial
deposited over unit length of the beach
oo at each stafion for the remaining months
- “mewrm | | is celculated end plotted (Fig- 2)- The
“0| ol ev22| percentage of meterial depositcd ot each
Fig. 1. Location map of Visakhapatnam beach. St2tion ondifferent months ere also plotted
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(Fig- 3) to indicate the pattern of sediment movement along the beach- Total volume—
tric changes of meterial all through the beach are calculated by multiplying the
changes in area of cross section at each profile with half length of the shoreline
between the profiles (Table II).

RESULTS AND DISCUSSION

The plot of percentage of material deposited in different months at 2 station (Fig-2)
is self explanatory- The top most point of the curve corresponds to the month of
maximum deposition and the bottom most point corresponds to the month of maximum
erosion- This plot clearly shows that the period of deposition and erosion differs from
station to station, and the rock outcrops disrupt the regular movements of the longshore
ransport-
Referring to Fig- 2 and considering the period of erosion and deposition, the
stretch of Visakhapatnam beach can be categorized into three types viz., the part of
the beach that
(a) undergoes erosion for both southwest and northeast monsoons (Stations 1,
2, 3, 13 and 14).

(b) undergoes erosion in southwest monsoon and deposition in northeast mon-
soon (Stations 4, 10, 11, 12, 15 and 16).

(¢) undergoes erosion in northeast monsoon and deposition in southwest mon-
soon (Stations 6 and 9)-
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The variation of beach levels from January 1978 to December 1978 at stations
13,11 and 9 are given in Fig 4,52nd 6 respectively-

According to Sastry, Swamy, Prasada Rao and Vasudev (1979) the beach experi-
ences deposition during southwest monsoon and erosion during northeast monsoon.-
However, the present study reveals that this may not be true for the whole stretch
of beach since the processes differ from place to place- et

It is quite unusual to note that 2 small stretch of the beach little south of
Lawson’s Bay (Stn- 5) undergoes deposition for both monsoon periods and erosion
during more calm weather period. This may be due to rocky barriers being flanked on
cither side of the station, protecting the beach from strong monsoon wave actions-

It can be inferred from the pattern of the existing beach process that the major
rocky outcrops that interfere with longshore transport are, the Kailasa range hill, the
intrusion of rocks at the southern end of Lawson’s Bay, the patch of rocks at Wal-
tair point, the scattered rocks near Lion’s Club Park and the artificial barrier of
harbour breakwaters-

The existence and the effect of these rocky barriers are less pronounced during
southwest monsoon due to heavy sez state- The more turbulent and complicated
littoral zone overcomes the real obstructions caused by the littoral barriers- This is
evidenced at the stations just south of each rocky barriers (Stns- 1, 10 and 13)- That
is, during southwest monsoon when the longshore transport is towards northeast,
in spite of accretion that has to take place at those updrift sides, erosion is more
predominant. Consequently for northeast monsoon, the rocky barriers are more effec—
tive that in all updrift sides just north of berriers (Stn- 4, 8, 12 and 16) conside~
rable amount of'deposition takes place-
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Fig. 4. Changes in beach levels at Station 13,
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Near to Santhi Ashramam (Stn- 4), the littoral zone is very shallow with small
spills and weak longshore currents for the major parts of the year- This place is consi-
dered safe for recreation and swimming-

The quantity of sand deposited per unit length of beach above the level of
the month of maximum erosion for different months at different stations is given 1T
Table I. The percentage quantity of sand deposited is also given in the same Tabl€-
This Table enables to visualize the quantity of sand that is being subjected to changes
in annual beach process and its mode of monthly variations- The quantum of fluc-
tuation is high at station 16, where in fact, the sand is being pumped by the port
authorities to nmourish the beach. The beach between stations 12 and 15 experiences.
more quantum changes- The variation of quantity of sand is considerable between Red
Light House and Palm Beach (Stn- 7 to 9)- Beaches opposite to Pittapuram quarters.
and near Santhi Ashramam (Stn- 10 and 4) have comparatively less quantum fluctua-
tions- In Fig- 3, alternative peaks and falls indicate, when erosion takes place at some
places immediately adjecent to that there existssome depositionzl environmentcausing the

part of eroded material to deposit nearby- Hence, it is apparent that the stretch of

Visakhapatnam beach is entrapped by such coastal features that most of the littoral
sediments are being arrested and kept confined within the stretch- In June, fluctuation
of the curve is less, indicating that themajor part of the beach isin equilibrium with
about 50 percent accretion- Thecurves show similer variation from Julyto October- This
shows that the beach undergoes systematic changes due to the rocky flanks protruding
inside, as such some artificial barriers have been constructed along the coast at stations
1, 5,9, 13 and 15- The process of deposition and erosion during November to January,
when the longshore transport is towards southwest, 2lso confirmed this fact.
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Fig. 6. Changes in beach levels at Station 9.

The total volume of sand subjected to changes in between the fishing harbour
and Keilesa Range is 919,250 cubic metres (Table II)- However, the net change due
1o the occurrence of both erosion and accretion along shore, the net volume of sand
over the minimum level of the beach is low zbout 236,260 cubic metres in August.
Also an amount of 682,990 cubic metres of send is washed off from the shore during
this month. On the other hand the beach hes meximum quantity (630,508 cubic metres)

of send in March-

In many aspects of coastal planning, it is important to know where the loss or
addition of sediment occurs across the beach section (Taylor, 1977)- Referring to the
quantity of net longshore transport along Visakhapatnam beach as 0-88X 10° cubic metres.
(Saxenz, Viadyaraman and Srinivasan, 1976) greatest change in sediment volume occurs.
above lowest low tide waterline-

During the study period, it isestimated that the beach experiences 2 net annual
loss of 75,000 cubic metres of sand- The changes in beach width and variation in beach
heights at different months are given in Table III.

Ttis observed from Fig- 2 that near Red Light House and near Panduranga Temple
net loss of the beach sediment is about 10 per cent (Stns- 8, 11 and 12). It is very
important to note that near Palm Beach and Lion’s Club Park (Stns- 9, 13 and 14), the
beach is not completed safely its annual cycle- The loss of material at these places are

more than 30 per cent- Apart from these, at 2ll other places the beach safely completes.

its annual cycle with neither net annual erosion nor deposition.
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Table III. Height and width of beach changes.

Stn. Change in beach Change in beach
No: elevation width
( metres) ( metres )
Maximum Mean Maximum Mean
1 2-75 1.32 15 8.0
2 2.70 1.51 40 18-0
3 2-35 1.38 50 24-0
4 1-05 0-51 100 20-0
S 1-60 1-15 20 8:0
6 1.15 070 35 14.0
7 150 0-58 55 28.0
8 260 1:55 60 30.0
9 3465 1-90 45 18-0
10 2.30 1-80 25 12.0
11 3.40 1-67 35 15.-0
12 3475 2:17 60 30.0
13 1-60 0.85 35 15:0
14 2:65 1.53 60 24.0
15 3.30 243 40 220
16 2-75 1.66 90 42.0

The rocky barriers present across the littoral zone and the outer harbour break—
waters largely influence the depositional and erosional phase that differ from place to
place along this coast. In general, major part of the beach undergoes erosion during
southwest monsoon and deposition during northeast monsoon and calm weather period.
The beach enclosed by Lawson’s Bay experiences 2 safe annual beach process and it is
subjected to less sediment quantity fluctuation except atits northern end (Stn- 2). The
beach opposite to Santhi Ashramam (Stn. 4) is more safe for swimming and can be

. developed as a good recreational spot- On an average, the beach in between Red Light

House and University Ladies Hostel (Stns- 8 to 14) undergoes minor annual loss of
materials- This suggests that the quantity of sand being pumped by the port authorities
Is inadequate to stabilise the beach. The southern end of Visakhapatnam beach in
between Panduranga Temple and Coastal Battery is more sensitive in annual beach
process and the quantity of sediment changes are more. Though the Visakhapatnam
coast is exposed to high wave energy environment, the presence of rocky outcrops
along the shore forms as protective barriers. They interrupt the longshore transport
so that considerable quantity of sediments are deposited within its limits.
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