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Abstract
Oceanographic measurements play a key role on
ocean engineering design, construction, operations,
planning, and other marine related activities. Wind,
wave, tide and ocean current are important and
critical for the design and construction of near-
shore structures like breakwater, wharf, jetty etc.,
and offshore structures like oil platforms & oil
pipelines. As oceans are very active, powerful, and
unpredictable, deploying meteorological equipment
to collect accurate and reliable data is a challenging
job. Also, the field studies in oceans are much more
complex and costlier than laboratory/land studies.

The oceanographic measurements generally
consists of waves, ocean current, wind, |,
atmospheric pressure, turbidity, water vapor,

temperature, water depth, radiation, conductivity,
chlorophyll, dissolved oxygen, etc. Among these
parameters, this study focuses to collect and
analysis of ocean currents for duration of 16 days at
one location for two different seasons in order to
understand the movement of water speed and
direction to determine the ocean energy
environment.

Keywords: Current speed, Current direction, Ocean
energy environment, single point current meters and
Currents.

1. Introduction

The oceanographic measurements generally
consists of waves, ocean current, wind, |,
atmospheric pressure, turbidity, water vapor,

temperature, water depth, radiation, conductivity,
chlorophyll, dissolved oxygen, etc. The ocean
water movements permit to predict the sediment
transport, understand the mixing and transport
process. Currentsare the coherent horizontal
movement of water. Long-shore currents run in one
direction along the coast between the shore and
breakers. These currents normally form circulatory
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patterns and makes the rip currents and returning to
shore as it disperse its flow due to breaking waves.
The long-shore currents are powerful when the
waves are approaching at a greater angle from the
perpendicular to shore with high energy. The high
speed currents occur typically near water surface
and nearer the breakers than the shore. Rip currents
are usually narrow and can be experienced where a
long-shore current encounters a physical barrier
such as a breakwater, peninsula, long groin, near-
shore reefs, or shoal, and is deflected lake ward.
These currents also take place along an open-beach
area where there is a smaller amount opposition to
lake-ward flow, such as places where the breaking
waves are lesser, or where there is a gap or trough
in the near-shore sand bars.

The ocean current indicates a intricate mixture of
aperiodic and aperiodic movement of water ranging
from a broad scale of time, size and velocity. The
current measurement techniques were described
nearly fifteen years ago (Dobson et al., 1980).The
current meters act as a vital role in measurement of
ocean currents. The current measurement
techniques have processed from mechanical
sensors to electromagnetic, acoustic and optical
sensors and systems. The development of recent
bio-optical, acoustical and chemical sensors and
systems bonded with the current measurement
devices (Dickey, 1988, 1990, 1991, 1993a,b;
Dickey et al., 1991, 1993a,b,c, ,1994,1997; Dickey
and Siegel, 1993).A broad category of distinction
can be made between single point and profiling
sensors for ocean current measurement. The water
transportation in the ocean may also be determined
with the aid of drifters, tracked acoustically or
positioned by satellite transmission. Monitoring the
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surface ocean current is greatest important for the

transporters of salt and heat in ocean.Also the
change on shore is associated with waves, tides
,winds, periodeic storms, sea-level change,
geomorphological process(Van et al, 2009,
Deepika et al, 2014).The morphological and
structural studies of Indian coast indicate that the
beach erosion and coastal properties damage are
governed by seasonal waves (Jayappa et al,
2003,Avinash et al, 2013). The hydrodynamics of
ocean was always influenced by the physical
process. The transport of pollutants and mixing of
sediments are extremely involved in tides and
ocean current studies(Shynu et al,2015, Van der
Molen,2009). The ocean current pattern along the
east coast and existing current pattern along the
west coast of India is known as East India Coastal
Current(EICC) and West India Coastal
Current(Shankar et al,2002). The oceanographic
conditions in the southern tip of India are very
dynamic due to interaction of currents (
Gurumoorthi and Venkatachalapathy,2017).This
present study focuses on ocean current
measurements to determine the ocean energy
environment near Kalingapatnam coast, Andhra
Pradesh.
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climate  studies which are the major
2. Study Area

Kalingapatnam is a village in Srikakulam district of
Andhra Pradesh in Indian State. It is located in
Garamandal of Srikakulam revenue division and
falls in geographical coordinates 18.3387° N and
84.1211° E. It has one of the major beach sand
deposits in the state. This is the place where river
Vamsadhara enters into Bay of Bengal. The coastal
stretch beyond Vishakhapatnam does show any
major coastal developments till border of Odisha
state. The coastline till the limit of Gopalpur port
has no fishing harbours. As the trawler type of
fishing boats can only be berthed in jetty or wharf
sheltered by breakwaters, the fishermen in this
region are using small fishing boats which can be
berthed on shore or rivers due to unavailability of
fishing harbour in this stretch of 240 km. Similarly,
the commercial activities are also minor in these
regions. Hence, this study has been focused to
identify a suitable zone for coastal development
between  Vishakhapatnam  and  Gopalpur.
Accordingly, the coast off Kalingapatnam has been
taken for the investigations. The current meter has
been deployed at a depth of 5 meter and at the
distance of 3 km from the mouth of the river. The
location of study area satellite image is shown in
Fig. 1

Location of cufrent measurements

Study Area

BAY

OF
BENGAL

Fig. 1. Study area and location of Current measurements during pre and post monsoon season
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3. Data and Methodology was pinged and data logging were confirmed
though appropriate software installed on laptop.
The current measurement was carried out at one Appropriated mooring was performed and
location for two seasons using a single point, rotor instrument hanged at a water depth of 3 m from the
type current meter. A rotor current meter (RCM) is watch-keeping boat. The data was retrieved after
a mechanical current meter which uses a propeller 16 days and processed using Vale-port software.
to measure the current speed and magnetic compass Devar et al., has used the Doppler current profiler
to measure the current directions. The gimbal rings (ADCP) for the water column velocity
of the RCM-instruments allow compensating a tilt measurements by mounted on a surface buoy with
of up to 40° of the mooring line. The current meter a downward-looking of 300-kHz. The velocity
is ideal for use in rivers and coastal applications, or records also get the preference of the surface wave
from small boats, this can be operated with either induced vertical records (Pollard 1973). This type
the Windows based PC software supplied, or an of instrument has the titanium construction which
optional dedicated display unit. The temperature ensures the durability and the optional temperature
and pressure also sampled at every second over the and pressure sensors to increase the versatility of
averaging period in some models. In this study, the the devices.
current measurement was carried out using the
Vale-Port Directional Current Meter Model 106 4. Results and Discussions
which is a light weight impeller type current meter, In the present study, the current measurements
deSigned for real time current measurement or short were observed for pre-monsoon Study between
to medium term autonomous deployments. It also 16th March 2018 and 4th April 2018. The pre-
includes the high impact styrene impeller type with monsoon current data shows that the speed of
the pitch range of 0.03 to 5 m/s at the rate of current is 0.01m/s in the beginning and it increases
accuracy as +1.5% of reading above 0.15m/s for gradually till 0.27 m/s in the early morning hours
the current speed observation. For the current of second day observation. The speed of current
direction measurement flux gate compass with a started decreasing gradually till 0.05 m/s in the
range varies from 0° to 360° at the rate of + 2.5° noon hours of the same day (Fig. 2). The rise and
accuracy with a resolution of 0.5° is used. During falls stared continuing till end of the observed
deployment, the instrument was checked for all period with a random time interval. The fluctuation
preliminary recording parameters such as battery of rise and fall could be the reason of tidal
voltage, data storage, recording interval and other influence. The maximum rise in current speed is
software configurations. The deployment date, time observed during 18th March, 00:00 hours. The
and data logging interval were noted on log sheet. directions of currents are mainly remained between
Trimble DGPS SyStem was used to naVigate the 0° and 90°. According to p0|ar p|0t (F|g 3)' the

MEASUREMENT DEPTH :-3m

0.4 — 360
1 1 ;:- " .
- D S o | LEGEND
W ; -
u .t @ Cument Dirsctior
. %2 ’- x = Current Speed
R 270
i : -
. <
Pl 7 i 3 &
- . 3 2
Vs L : f !'.’:7 £ l 3
£y H o] o ¢ =
AR | Er R e 4 180 {3
;.:. .l“ P H H Tl - [
R T T :
Tl o | | -1 &
- »” i 4
<o LN I | 3
(. Al [ " (1 AYRY s
WIRASIY ST
BT EuIR gabl ¥ ~t gk &y
- ek T ot L [Sexys it 3
¥ W |] ] (e K iGh Tl
r S I i d K i
A R e e o p e o
20 21 22 23 24 25 26 27 28 1 2 3 4
Fig. 2. Current speed and Direction during Pre-monsoon season
boat to planned location of measurements. The unit currents are running in the North-East and South-
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West direction. The overall study during pre-
monsoon demonstrates that the current speed seems
to be varied up to the maximum of 0.37 m/s and the
minimum lies at 0.05 m/s. The average current
speed noticed during post monsoon is 0.12 m/s and
the average direction calculated for these periods is
about 120°.The polar chart explains that the current
direction varies between 30° to 75° for the current
speed of almost 0.3 m/s. As the current direction
determines the direction of sediment transportation,
the sediment movement could be the direction
between 30° to 75° during pre-monsoon.

Fig. 3. Distribution of Current speed and Direction during pre-
monsoon season

The post-monsoon current measurements were
carried out between 16th December 2017 and 04th

MEASUREMENT DEPTH :-3m

International Journal of Advanced Scientific Research and Management, Vol. 2 Issue 3, Dec 2018.

WWW.ijasrm.com

ISSN 2455-6378

data during this season shows that the current
reaches the maximum speed of 0.28 m/s and the
minimum lies near 0 m/s after monsoon (Fig. 4).
Like pre-monsoon, the current speed appears to be
rise and fall with random time intervals. The
current direction mainly varies between 120° to
360° for the current speed 0.1 m/s to 0.2 m/s. The
average current speed noticed during post monsoon
is 0.12 m/s and the average direction calculated for
these periods is about 120°. From the polar chart
(Fig. 5), it is understood that the current direction is
almost scattered many directions with lesser
energy. When compare to pre and post monsoon
currents, the current speed almost shows the same
range. But the direction appears to be in a narrow
range during pre-monsoon; whereas, the direction
during post-monsoon seems to be in the range of
various angles.

o

Fig. 5. Distribution of Current speed and Direction during Post
monsoon season
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Fig. 4. Current speed and Direction during Post monsoon season

January 2018 in the same geographical locations
where pre-monsoon currents measured. The current
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5. Conclusion

The study concludes that the near the shore water
moves horizontally which is mainly caused due to
the vertical motion of tide in the near-shore as per
per-monsoon study. The near-shore current is
noticed as rectilinear current as the flood currents
occur due to the tidal current, moves landward or in
to the river and the ebb-currents occur when the
water moves seaward. Since the sediment
movement and deposition depend on current speed
and direction, it can be clearly understood that the
area is not considerably active on sediment
movement. Also, further study on numerical
modeling is essential to have the exact prediction
on sediment movement which determines the near
shore geomorphological conditions to make
decisions on coastal engineering.
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