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ABSTRACT : A relative bathymetric map for reconnaissance is most essential in seismic data acquisition near a deltaic offshore

region. Alongside, a thorough knowledge of the sand bodies and their migration pattern is of utmost importance. The navigation

of seismic vessels require accurate and the latest bathymetric maps. The use of satellite data provides a better and more accurate

synoptic view of the area for such studies. Relative Bathymetric map to indicate the possible routes of seismic vessels for acquiring

seismic data and offshore sediment movement by using IRS-1D LISS- III satellite data can be a very effective reconnoitering tool.

INTRODUCTION

Coastal wetlands which include littoral zones, brakish
water and estuarine regions, lagoons and coastal reefs
constitute about 70% of the total wetlands of India. These
habitats in the world have a great economic significance.
Management of Natural habitats primarily requires authentic
data related to location, types, extent of sedimentation and
progradation of sediments. This kind of information on the
coastal wetlands and near offshore in India is patchy or
inadequate. Remote sensing data substantiated with ground
truth are being used effectly for exploration and management
of earth resources.

Coast is the dynamic junction of ocean, atmosphere
and land undergoing continuous geomorphological changes
in response to natural forces and human activities. Natural
processes such as continental drift, tides, waves, currents etc.
are always at work but they hardly induce major geodynamic
changes in a short span of time.

For highly dynamic areas such as beaches, coastal
inlets, lagoons, spits and river mouths, it is necessary to gather
timely information on the dynamics of coastal geomorphology
for the purpose of erosion control measures, planning of ports
and navigational facilities specially for seismic data
acquisition.

Seismic data acquisition is a mandatory tool for oil
and gas field development. Three dimensional seismic
provides an ideal platform for integrated geo-scientific
interpretation providing sub surface information essential for
realistic estimation of reserves and for evaluating  ultimate
reserves for designing technological schemes for exploitation.

In the offshore, there is a much greater need for
accurate data acquisition. This calls for proper planning for
the complete coverage of the area under investigation. Hence,
there is need for proper bathymetry for sand buildups and
their migration patterns for navigation of the seismic
acquisition vessels.

The preparation of a bathymetric map requires the
latest available data. Older bathymetric and hydrographic
charts may provide some guidance but satellite data provides
a better and more accurate synoptic view of the area for
reconnaissance.

The bathymetric charts, that are available, are
untenable for the use of seismic data acquisition as they are
more than 20 years old and do not give accurate information
about the fast changing scenario of a deltaic regime.

Air borne Laser Depth Sounding survey is a tool
which is being operationally used in many parts of the world
to predict bathymetry, however, this type of survey is
operationally not available in India.

CAPABILITIES OF IRS(INDIAN REMOTE SENSING
SATELLITE) 1D LISS III SENSORS AND THEIR
LIMITATIONS

Thematic spatial resolution is 23.5m
Latest data available in repeat cycle of 25 days.
Sensor bandwidth ranges from 0.50mm - 1.70 mm.

The satellite is not meant for bathymetric mapping;
however, its two sensors Band 2 (0.52-0.59µm) and Band 3
(0.62-0.68µm ) which have the capability to penetrate water
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to some extent. This property of the sensor has been utilized
by many workers to determine the sediment influx and water
turbidity in the near shore areas.

OBJECTIVE OF THE PRESENT STUDY

 The object of the present study is to prepare a
Relative Bathymetric map of Bengal offshore (in 1: 250,000
scale) and to map the offshore sand bodies to indicate the
possible routes of seismic vessel for acquiring seismic data
by using IRS-1D LISS- III satellite data. Therefore even a
relative bathymetry map for reconnaissance incorporating
available bathymetric data and satellite data is most useful
and effective.

METHODOLOGY

Preparation of master design file

A master design file was prepared in Microstation
.dgn format using Intergraph  GIS & IP system with 15' grid
on a GIS platform. Map projection system used is Polyconic;
Geodetic datum: Indian; Ellipsoid: Everest 1830; Longitude
of origin 93o;  Latitude of origin 24o;  False easting 0.00m;  False

northing 0.00m.; Selected cultural and bathymetric themes
were delineated from Survey Of India toposheets in 1:250,000
scale for the preparation of theme maps. Bathymetric data
was incorporated as a separate map. The thematic maps were
traced as binary image files. Scan correction and cleaning of
binary files (rasters) were made and were warped / registered
on the coordinates of the master .dgn file. Theme wise
digitisation of the warped rasters were vectorised as discrete
layers. GIS overlay of the different maps and images were
utilised for interpretation.

Preparation of Class Maps Using Image Classification

All the four bands of the IRS data were utilized for
differentiating the sediment dispersal patterns in the offshore.
Band 2 and Band 3 were found to be most suitable for the
present study. Image classification with predefined training
sets were utilized for extracting class maps showing the
sediment dispersal patterns.

SATELLITE DATA INTERPRETATION

IRS-ID LISS III Bands 2,3,4 and 5 of full scene 108/
057 and 109/057 of post monsoon data of December 2000

Figure 1: Relative Batheymetri map of Bengal Offshore-darker tones indicate continuation of deeper
part of the channels from land towards sea.
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Figure 2: Image shows sediment channels from land towards sea (Interpreted from Band2 of IRS1D)

Figure 3: Image shows sediment channels from land towards sea (Interpreted from Band3 of IRS1D)
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were used to cover the entire area under investigation. The
raw digital data were first mosaiced  and registered with
reference to the base map of the master design file. Digital
enhancement was made for visual interpretation and
incorporation.

OBSERVATION

The boundary margins of the small riverine islands,
offshore bars, spits and channels of the base map were found
to significantly match with the satellite image. The bathymetry
data obtained from Naval Hydrographic charts also has a
relatively good match with the channels observed in the image.

The Class images derived from Band2 have the
capability to pick up finer sediments (Fig.2) whereas the image
derived from Band3 is only able to identify the coaser clastics
(Fig.3). There is a close conformity of the bathymetry recorded
in the Naval Hydrographic Charts and the data obtained by
IRS 1D deciphering the sediment dynamics in the offshore.

CONCLUSION

The present day sand bodies in the offshore seem to
have migrated slightly towards the west–South west direction.
The darker tones observed in the False Colour Composite
(FCC) output  indicate continuation of deeper part of the
channels from land to sea. The arrows indicate the possible
route for the seismic vessels (Fig.1). The study also clearly
demonstrates that the MultiSpectral IRS data can be effectively
used for monitoring the geodynamics of an area and sediment
deposition movement and managing navigational activities
near shore or in the offshore in the pre and post monsoon
seasons.

RECOMMENDATION

The results of the study indicate that such type of
studies be made mandatory prior to planning and execution
of any seismic survey since it is very cost effective and the
data can be obtained in a short interval of time.

The views expressed in the paper are not necessarily
the views of the organisation to which the authors belong.
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