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4. BATHYMETRY SURVEY 

 

4.1. Methodology 

 

Reference spheroid 

 

World Geodetic System (WGS84) spheroid – Zone 44 was followed for entire surveys and for the 

presentation in the report. 

 

Horizontal control 

 

Reference station: The DGPS Beacon Transmitter installed by Department of Lighthouse and 

Navigation at "Pandiyan Thivu” by department of light house and navigation" was taken as 

reference station. The transmitting frequency of this reference station DGPS Beacon transmitter 

is 309 kHz. 

 

Mobile station: The horizontal positioning of the mobile unit was 

carried out using Hemisphere R100 Series DGPS Beacon Receiver. It 

combines high-performance GPS reception with a DGPS-capable 

receiver in a lightweight, durable housing and comes with a separate 

antenna. It gives the horizontal position to an accuracy of close to 1 m. 

The GPS receiver also contains technology enabling WAAS/EGNOS, Omni STAR or Beacon real time 

differential capabilities. When used with a Real- time Kinematic (RTK) Base station, the GPS 

receiver provides RTK positioning for high-accuracy, centimeter-level applications. A standard 

GPS receiver provides the following features:  

 

• 10 Hz (10 positions per second) output rate  

• 12 GPS (C/A-code L1, C/A code L2 (for the Omni STAR XP/HP and RTK models) tracking 

channels, code carrier channels  

• Sub meter differential accuracy (RMS), assuming at least five satellites and a PDOP (Position 

Dilution of Precision) of less than four (when used with Satellite Based Augmentation 

Systems (SBAS) correction). 

 

The system configuration is enabled with 
 

• LED display and keypad 

• Outputs a 1 PPS (pulse per second) strobe signal on both ports. This signal enables an external 

instrument to synchronize its internal time with a time derived from the very accurate GPS 

system time. 

• SBAS such as WAAS (Wide Area Augmentation System) differential correction 1 

• Beacon differential correction 

• Omni STAR VBS capability 
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• Omni STAR XP/HP capability in the XP/HP and RTK models  

• RTK positioning capability, In the RTK model only  

• EVEREST™ multipath rejection technology 

• Two connectors that support both CAN 2.0B and RS-232: 

• CAN: J1939 and NMEA 2000 messages, RS 232 

• NMEA-0183 output: GGA, GLL, GRS, GST, GSA, GSV, MSS, RMC, VTG, ZDA (the default NMEA 

messages are GGA, GSA, VTG, and RMC). 

 

Area of survey: Extensive bathymetry survey was carried out covering an area of 12 km distance 

along the coast and 9 km distance into the sea at 50 m line spacing. The transect lines were 

planned perpendicular to the coast.  

 

Instrument arrangement: The configuration of various arrangements for conducting the 

bathymetry survey is shown below.  

 

 
 

The survey vessel ‘KANNAMMA’ was used for the survey. The Echosounder transducer was 

mounted on the star board side of the vessel by positioning it at 0.5 m below the sea surface. The 

DGPS receiver antenna was mounted on the mast vertically in line with the transducer, so that it 

represents the exact coordinates of the location where the depth is simultaneously measured by 

the transducer.  

 

The Heave Sensor was attached close to transducer stem on the boat deck to measure the 

residual vertical displacement of the boat induced by external disturbances and to carry out the 

correction. 
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The DIGIBAR-PRO sound velocity meter was used to measure the sound velocity across the 

vertical and entered as input for calibrating the transmitting part of the instrument.  The bar 

check was also carried out by lowering the rigid plate at different depths and comparing with the 

displayed depth. The necessary inputs were given in HYPACK data collection software before the 

commencement of the survey. The planned track lines were displayed on the monitor at wheel 

for navigation. Watch guards were positioned at bow, transducer/antenna, heave compensator 

and at rear end.  

 

The data were continuously collected at onboard PC along each transect. After that day data 

collection was made, entire data were downloaded to external hard disc and stored. The 

recorded data includes: date, time, latitude, longitude, X coordinate, Y coordinate and heave. The 

depth data was recorded at 0.2 sec interval. A tide recorder was deployed using a bed mounting 

frame and data were recorded separately in the internal memory.  

 

The collected data were processed in the laboratory with corrections on tidal variation and 

transducer draft.  

 

ODOM Echotrac CVM Digital Dual Frequency Echo sounder manufactured 

by ODOM Hydrographic Systems; USA was used for the survey. This echo 

sounder has incorporated the cutting-edge technology, features and 

reliability of the Echotrac MKIII, plus the ease and flexibility of operation 

of a networked Windows interface. It operates in dual frequency 

consisting of 200 kHz on higher band and 33 kHz in lower band. It can be 

operated from 0.2 m to 1500 m water depth with 0.01 m accuracy. The Echotrac CVM transceiver 

units are compact rack mount package that is ideally suited to survey vessel installations. 

 

 It supports Chart-functionality in one optional format and a laptop with a full-size color LCD as an 

“electronic chart”. The optional color LCD laptop offers internal data storage (in. XTF format) and 

playback of the analog return signal digitized to full 16-bit resolution. It contains a dual channel 

board. All channels feature a robust design and frequency agility enabling the operator to 

precisely match the transceiver to almost any existing transducer. Operator selectable TVG 

curves serve to optimize the Echotrac for both shallow and deep-water bottom detection tasks 

and for Sonar imaging. 

 

 The Echotrac CVM features unsurpassed interfacing flexibility, offering 2 serial ports that can be 

configured to interface with computers and motion reference units. It has an Ethernet port that 

outputs the 16-bit samples of the acoustic data for further processing and supports a number of 

output formats that are compatible with most common Echo Sounder strings. 
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Technical specifications 
 

Frequency : 
High Band: 200 kHz 
Low Band: 33 kHz 

Input Power : 110 or 220 V AC or 24 VDC 50 watts 

Resolution : 0.01 m / 0.1 ft. 

Accuracy : 
m / 0.10 ft. +/-0.1% of depth @ 200 kHz 
0.01 m / 0.30 ft. +/- 0.1% of depth @ 33 kHz 

Depth range : 
0.2 – 200 m / 0.5 – 600 ft. @ 200 kHz 
0.5 – 1500 m / 1.5 – 4500 ft. @ 33 kHz 

Sound Velocity : 1370 – 1700 m/s 

Resolution : 1 m/s 

Depth Display : On control PC 

Clock : Internal battery backed time, elapsed time, and date clock 

Annotation : 
Internal – date, time, GPS position 
External – from RS232 Port or Ethernet 

Interfaces : 

2 x RS232 serial ports, baud rate selectable 4800-19200.  Input 
from external computer, motion sensor, and sound velocity.  
Outputs to external computer.  Ethernet interface.  Heave – TSS1 
and sounder sentence 

Blanking : 0 to full scale 

Software : 
Echotrac Control supplied.  Chart View display and logging 
software. 

 

Hydrographic Survey Software: HYPACK 2021 survey software was used for data 

collection and processing. It is integrated, first generation hydrographic survey 

software developed by Coastal Oceanographical INC., USA.  It works in MS 

Windows operating environment. The HYPACK's design program allows to import 

background map in CAD's DFX or Microsoft's DGN format. It enables to quickly create planned 

survey lines, plotting sheets and bottom coverage grids in a graphical environment. It gives the 

flexibility to support multiple navigational systems (GPS, range/range, range/azimuth), echo 

sounders (signal and dual frequency, multiple transducers and multibeam), magnetometers, 

ROV-tracking systems, telemetry tide systems and many other devices.  It contains the post 

processing module to analyze and prepare the chart. The survey tracks were planned using this 

software for accurate maneuvering of the vessel and to keep the accuracy of the track. The post 

processing of the survey data and preparation of map were carried out using this software. 

 

Heave Compensator: TSS HS-50 Dynamic Motion Heave Sensor manufactured by 

TSS (UK) Ltd.; UK was installed onboard. It was measured the component of the 

heave induced at echo sounder transducer. The measured heave was corrected 

from the depth values and the true depth was recorded in computer. The system 

was connected via. RS232 communication to the computer onboard enabled 

through HYPACK data collection software.  
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Data recording: The Echosounder, heave compensator and Beacon DGPS receiver were 

interfaced through HYPACK software with onboard PC. The entire system was supported by AC 

Power Generator installed onboard.  The position and depth were recorded along the pre-

planned transect at 200 millisecond intervals continuously.  

 

Calibration: Calibration for Sound Velocity: ODOM DIGIPRO SVM has been used 

to measure the velocity of sound across the vertical and the mean value was fed 

in the echo sounder during calibration before the commencement of survey on 

each day. The sound velocity correction was also logged and fed to the software 

at every two hours during the survey. Calibration by Bar Check: Bar check was 

performed before starting and after completion of the survey on every day. It was done by 

lowering a bar plate at known depth below the transducer. The correction coefficients for known 

depth were noted and entered on the data collection software.  

 

Tidal correction: The necessary tidal corrections were applied for the collected bathymetry data 

based on the measured tides at the site. 

 

4.2. Results 

 

The bathymetry charts are prepared in WGS84 spheroid with UTM (Zone 44) coordinates 

supplemented by Geographical coordinates indicating the latitude and longitude. The depths are 

presented with respect to Chart Datum (CD). 

 

The bathymetry map covering 12 km x 9 km area is prepared in A3 size in 1:50000 scale is 

presented in Fig. 4.1. 

 

The bathymetry chart prepared for the temple area covering 5.5 km x 3.2 km in in A3 size in 

1:20000 scale is presented in Fig. 4.2. 

 

In addition, the 3D map prepared separately to identify the existing reef and outcrop rocks is 

prepared in Fig. 4.3. The spectrum bathymetry map prepared A3 size shown in Fig.4.4.                                             

 

Discussion: The orientation of the coastline takes a turn near the temple complex from 42oN on 

the southern side to 0oN on the northern side. The bathymetry is also noticed to change greatly, 

remains very shallow on the northern side and slightly steeper on the southern side. The 

contours are parallel on the southern side till 6 m water depth which occurs at distance of 1 km. 

The region between 7 m and 8 m water depth shows rise and fall depicting the undulations of 

calcareous floor. The northern side formed as a bay showing shallow till 6 m water depth 

occurring at 3.5 km offshore.  
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Shallow reefs are present at north of the temple complex with depth varying between 1 m and 3 

m. Two elliptical shallow reefs of 900 m x 200 m and 150 m x 90 are noticed with a discontinuity 

(Fig. 4.1). The water depths over these reefs are 1 m to 2 m and there is a discontinuity of 1000 m 

gap between the two reefs. The waves are seen penetrating through this gap and reach the 

shoreline close to the temple. The 9 m and 10 m depth contours run almost parallel at 6 km 

offshore in SW-NE direction. Further offshore, the seafloor has a cusps like rise and fall with 

depth varying from 12 m to 16 m.  

 

The presence of chain of 10 km long submerged reefs from Tiruchendur towards north which are 

identified as pearl banks in the past (Ref. Fig.2.1.) The deeper contour of 15 m occurs at 7 km 

offshore. The depth Vs distance inferred from bathymetry chart are given in Table 4.1. 

 

Table 4.1. Depth Vs Distance 
 

Depth 
w.r.t. CD 

(m) 

Distance from shore (m) 

Southern side 
(Alanthalai) 

Opposite to Tiruchendur 
 beach 

Northern side 
(Virapandianpatnam) 

1 160 70 30 

2 300 340 65 

3 500 840 650 

4 760 930 1375 

5 925 1150 4170 

6 1075 1450 4220 

7 1460 1660 4270 

8 2020 3100 4400 

9 3600 3300 6130 

10 3770 3450 6250 

11 4200 3670 6700 

12 5600 4000 6860 

13 5640 4530 7030 

14 5950 4830 8460 

15 6600 7200 9100 
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Installation of Transducer 

 

 

 

 

 

 

 

 

 

 

 

 

Bathymetry survey 
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RTK Base station 

 

 

 
Taking levels at wave breaking zone 

 


