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Abstract

The Geophysical Data Management and Presentation System (GPLDMPS) con-
stitutes anintegral part of the large Geological Oceanagraphic Database (GOD
BASE) which is under development at the Indian National Occanographic Data
Centre (INGDC) of the National Institicte of Oceanography (NIQ). GPDMPS is
designed for the computerized storage, retrieval and presentation of marine geo-
physical data and information. For the systematic management nf gcophysical
data and information, GPDMPS is subdivided into various darabases depend-
ing upen disciplines, namely, navigation, bathymetry, magnetics and gravity.
The Navigational databasc. which contains inventory level information along
with assimilation, search and prescntation modules, exists on microcomputer
(DCM PSI386 system) whereas the geophysical database resides on a NORSK
DATAS70(ND 570) computer system. GPDMPS is a user friend!ly software sys-
tem that a) processes underway marine geophysical data into a database with
a common structured format b) provides inventory and data retrieval capabili-
ties, and c) presents information as cantour maps, anomaly maps, profiles and
3-D surface topography maps. This paper examines the principle underlyving
the GPDMPS and describes supportive information presentation facilities.

1 Introduction

The Gepphysical Data Management and presentation System (GPDMPS) constitutes an
integral part .of large Geological Oceanographic Database (GOD BASE) that is under

development at the Indian National Oceanographic Data Centre (INODC) of the National
Institute of Oceanography (NIO).

GPDMPS is designed for the computerized storage, retrieval and presentation of marine
geophysical data and information. For the systematic storage and management of geo-
physical data and information, GPDMPS is subdivided into various databases depending
upon the discipline. Specific disciplines that are included in the present database system
ave navipation, bathymetry, mapnetics and paavity,

Initially formats developed by an ad hoc working group for the Ocean Science Com-
mittee of the National Academy of Sciences/National Research Counci! [Tal70] were
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adopted by INODC for acquisition and dissemination of marine geophysical data. Later,
the marine geophysical data-exchange format known as MGD-77, developed by Hittel-
man and others [Hit79], superseded an earlier exchange format. The MGD-77 format
is presently being used internationally for data exchange purpose. The final database
structure of GPDMPS has been maintained, structure wise, in accordance with the final
merged-merged format of MGD77.

GPDMPS is a software system that a) processes marine geophysical data into a database
with a common structured format, b) provides inventory and data retrieval capabili-
ties and c) presents information as contour maps, anomaly maps, profiles and 3-D sur-
face topography maps. The Navigational database containing inventory level informa-
tion along with assimilation, search and presentation modules exists on microcomputer

(DCM PS/386 system) where as the geophysical database resides on main frame (Norsk
Data 570) system.

This paper examines the principles underlying GPDMPS and describes supporiive in-
formation presentation facilities.

2 Organisation of GPDMPS

AtINODC, oceanographic data has been classified according to the following four major
categories :

1. Station data . Physical, Chemical, Biological etc.
2. Underway data :  Bathymetry, Magnetics, Gravity, etc.
3. Time Series Data . Currents, waves, MBT, XBT etc.

4. Remote Sensing data ;.  Chlorophyll, Turbidity etc.

Within each category, four different levels are identified.

Inventory level information
o Documentation level

Processed data level

Merged data level

The INODC has designed discipline-wise data fornmats [Kun88] for acquisition of ma-
rine geophysical data from originators and national and international data centres. For
systematic management of geophysical data, the GPDMPS is subdivided into various
databases (Figure.l). Database numbers (DB no.) and the names of various databases
that comprise the complete GPDMPS are given in Table 1. The First digit of DB No.
indicates category, second indicates level and third and fourth indicate discipline type.
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[ Category | level | Database type | DB No. | Database Name |

2 i 01 2101 | Navigation Database
2 2 01 2201 Documentation
. to
2 2 09 2209 Databases
2 3 01 2301 | Bathymetry Database -
2 3 02 2302 Magnetic Database
2 3 03 2303 Gravity Database
2 4 01 2401 Intermediate
1o ' Merge
2 4 09 2409 Databases
2 4 10 2410 | Final Merge-Merge
(Geophysical)
i database.

Table I, GPDMPS Databases.

3 Description of sub-databases

3.1 Navigation Database (2101)

This database is designed for management of inventory level geophysical data collected
during various cruises. A navigation point is defined as the location of a fix or a point
at which either geophysical data is collected or ship has changed speed or direction.
Geophysical data is collected with reference tc these navigational points or fixes. Thus,
this navigation database contains inventory level information of the geophysical data.

The Navigational data obtained from satellite navigation system (SAT-NAV) contains
date, time, latitude, longitude, speed, and course for each fix along with ‘satellite pass’ in-
formation. Pre-processing of this navigation data is carried out by an inventory-quality-
control program (IQC program). The first task of the program is to calculate/generate
the accurate position data for each fix. An analysis is performed on the original data in
which turning point, speed and satellite pass values are considered. The second task isto
find obvious spurious values and flag them accordingly. For example a ship cannor travel
at 50 knots, nor can it be at 400 degree longitude. After data standardization, INODC
cruise and fixes numbers, ship code, country code, security code, line identity code, line
continuation code etc. are assigned. The parameter code, which indicates whether the
measurement of the particular parameter corresponding to a particular fix is mnade, are
also assigned and finally data is stored in the navigation database.

To generate an exhaustive oceanographic inventory database, each navigation fix of each
cruise is considered as a single record and information pertaining to 29 fields are stored
against each fix. Each fix and cruise is assigned a specific INODC code number and so
INODC_CR N and INODC_FX N are considered as key fields.
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3.2 Bathymetry Database (2301)

It was developed for management of bathymetry data. Corrected bathymetry measure-
ments corresponding to navigational fixes are stored in this database. Observations (also
called sets) measured between the two fixes are also accommodated. Fields like INODC
cruise and fixes numbers, originator’s cruise and fixes number, sampling interval, num-
ber of sets, time for first set, time interval, corrected bathymetry data are included in this
database.

3.3 Magnetic Database (2302)

It is designed for storage and management of magnetic data. Magnetic observations,
residual field, diumnal corrections (in nanoteslas), depth of the sensor (in meters), INODC
cruise and fixes number, originator’s cruise and fixes number, sampling interval, number
of sets, time for first set, and time interval are different fields which are included in this
database.

3.4 Gravity Database (2303)

This database includes fields like observed gravity, Eotvos correction, Free-air anomaly,
depth of the sensor (in meters), INODC cruise and fixes number, originator’s cruise and
fixes number, sampling interval, number of sets, time for first set, time interval, etc.

3.5 Intermediate Merged Databases (N0.2401 to 2409)

- These databases are developed by merging navigation database with magnetic database
or navigation database with, say, bathymetry or gravity database.

3.6 Final Merge-Merge Database (No. 2410)

This database, also called the geophysical database, is created by merging the above
described databases. Database software modules are used for merging databases. The
geophysical database contains corrected values of marine geophysical data (bathymetry,

gravity and magnetics) in correlative manner along with the corresponding navigation
fix data.

A relational structured database package has been utilized for organizing the above
databases on a DCM/PS 386 microcomputer, working under MS-DOS. The relation be-
tween the data is represented by a two dimensional table in which the related data items
are entered into corresponding columns. Each column, contains data that is related to
the data in the other column by the virtue of being in the same record (or row). The re-
lationships arc completely flexible and hence all combinations are possible at any time.

The final geophysical database file can be converted into formatted flat file. The format of
this file exactly resembles the Marine Geophysical Data format (MGD-77) which is used
intemnationally for marine geophysical datn exchnnge. Thus the geophysical dmabase file
can be converted into MGD77 format file and vice-versa if required.
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3.7 Quantity of data

NIO has conducted 57 cruises with the RV Gaveshani and 8 cruises with ORV Sagar
Kanya for collecting marine geophysical data. Geophysical data along approximately
56,000 line kms. has been collected by NIO scientists. GPDMPS contains inventory
level line coverage information along approximately 26,000 line kms. In addition to
this, 1,17,096 records of geophysical data for the Arabian sea from 43 cruises has been
acquired, in MGD77 format, from National Geophysical Data Centre, Colorado, U.S.A.
and accommodated in GPDMPS.

4 Software modules

Software modules, namely amanagement module, search module, and presentation mod-
ule, were developed to support GPDMPS. These modules are written in a database com-
mand level language.

4.1 The Management module of GPDMPS
This module supports the following functions:

1. Cruise and fix wise appending, editing and viewing of data.
2. Prnting cruise catalogue and fixes catalogue [Kung9].

3. Statistics of coverage of geophysical data (Table 2).

4.2 Search modules

Data search is performed by accessing the navigation database. Various search criteria
include:

1. Cruise numbers
2. Area Limits (Latitude & Longitude)
3. Survey dates

4. Parameter surveyed a) Bathymetry b) Magnetics ¢) Gravity

A user-friendly interactive program has been designed to permit user access to this in-
ventory database. Once a customized search has been completed, INODC cruise and fix
numbers are stored in a temporary disk file which acts as a drive for accessing informa-
tion from geophysical database residing on NORSK DATA 570 computer system.
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Cr.No Vessel Starting Ending  Bathymetry Magnetic Gravity Secismics Area
Date Date LKms, LKms. LKms. LXms. Coverage
0910 LAMONT 06/13/65 07/01/65 640 642 0 642 Arsbisnses
C1215 LAMONT 03/31/69 05/05/69 191 176 207 430 Arsbiznmsea
Cc1707 LAMONT 05/17/74 03/28774 . 284 284 283 234 Arsbiansca
C1708 LAMONT 06/22/74 07/22774 1153 1153 1138 1164  Arabien sea
V1910 LAMONT 08/08/63 08/26/63 675 672 672 675 Arsbian sea
V2902 LAMONT 12/18/71 01/17/72 241 241 241 241 Arabian sca
V31306 LAMONT 04/19/76 05/15/76 381 0 667 0 Arsabisnsea
V3307 LAMONT 05/16/16 06/12(76 862 0 844 Q0 Asgbiansea
V3406 LAMONT 080177 08/2717 62 62 62 0 Asabian sea
vider LAMONT 0R/30/77 ©QY/28/77 2509 2118 2346 O Arabian sea
V3idoR LAMONT 1002117 10129777 3473 2196 23N 0 Arehisnnca
Viso2 LAMONT 03/09/78 040578 582 582 582 0 Arshisnsea
Vi6t7 LAMONT t0/15/80  11/13/80 712 712 712 0 Arabjansea
CHI100LOS WOODS HOLE 04/25/71 05/12/71 686 686 686 686 Arabiansca
CHI100L06 woopsHoLe  05/17/71 06/10/71 198 198 167 198 Arabian sea
A2008L.02 woonpsHoLE  08/19/63 09/30/63 1683 1441 0 0 Arabisn sca
A2015L02 wooDS HOLE  02/24/65 (4/09/65 2508 640 Q 0 Arabiansea
A2015L03 WOODS HOLR 04/12/65 0Q6/21/65 555 0 0 O Arabiansea
A2093L17 WOODS HOLE 291 251 240 291 Arabianaca
WI1343802 USNAVY 1105077 1217 58 53 51 0 Arabiansca
WI343815 USNAVY 03/09/78 04/24/778 195 194 0 195 Arcobisnseca
W1373821 USNAYY 06/27/78 08/24/78 1852 1793 0 0 Arsdbiansen
WI1330581 USNAVY 05/23/81 07/09/81 3485 2819 0 3499 Arabian sea
W1330382 USNAVY 01/07/82 03/23/82 2936 1712 0 0 Arabiansca
DODOOBAR  screpsiNsToc  09/10/64  10/10/64 297 297 a 0 Arabian sea
LUSIGAAR  scrrrsmstoc 10/04/62  10/26/62 783 203 0 0 Arsbian sea
LUSITAAR  scripsiNsToc 02/16/63 03/17/63 292 292 0 0 Arsbisnaca
LUSITBAR  scrirrswstoc 03/21/63 04/12/63 260 260 0 0 Asabiansca
LUSITCAR  scresinsToc 04/17/63 05/15/63 457 444 0 0 Arsbisnsea
LUSIOIAR  scrresiNsTOC 06/28/62 07/24/62 180 0 0 0 Arabiansea
LUSIO4AR  scrresinsToc 07/28/62 08/25/62 634 0 0 0 Arabiansea
ANTPIOMV  scriprsinsToc  03/18/71 04/04/71 853 834 0 853 Arabisnsea
DSDP23AGC sewmeesinsToc QIOR/T2 OSM01/72 "7t 1171 0 1171 Arabian rea
ZEPHOYHO  scmiepsinsTOCc 06/01/62 08/01/62 601 0 0 0 Arshiannrea
LUSIOIHO  scrreesinsToCc  10/04/62  10/26/62 843 0 .0 0 Arabiansea
RC2704 URODEISLAND  05/14/86 06/15/86 1350 0 ] 0 Arabisn sea
DMEDT USSR 12/29/71 Q4714772 149 0 152 0 Arabian sea
DME10 USSR 06/27/713 10/10/73 154 0 154 0 Arabian sea
UMeés JAPAN 10/16/68 02/04/69 955 953 (U] 0 Arsbian ses
— Tatal— 38890 24193 15280 10329

‘Inbie 2 Cruise wise Geophysical Data Coverage
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4.3 Presentation modules

Once the search is completed, an interim disk file is created which contains all position
information within area specified and parameter codes.

The presentation modules help users in plotting,
1. Geophysical line coverage maps according to cruise.
Entire inventory file that meet the specific criteria,

Plot tracks for a specified time period.

AW

Plot tracks containing only magnetic, gravity or bathymetry or their combination,

5. Zoom on any portion of plot.

Any or all of these plots can be generated either on the monitor, printer or plotter. The
DM/PL command language merged with Basic language is used in writing plot modules.

To improve information presentation, GPDMPS is further upgraded by integrating it with
PC based contouring software.

5 Utilization of GPDMPS

Using GPDMPS system, 1,17,096 records of geophysical data, from 43 cruises con-
ducted duning the Intemational Indian Oceanographic Expedition, were extracted and
sorted according to discipline forten grids, each of five degree square grid. Sub databases
were created by selecting longitude, latitude and parameter values. These data files were
used as input to PC based contouring software for plotting contour maps, 3-D topogra-
phy plots, anomaly maps and section profiles during preparation of Geophysical Adas
of Eastern Arabian Sea {Kun90}.

Management modules, search modules and presentation modules of GPDMPS were
found extremely useful in preparation of the Geophysical Atlas. Bathymetry maps, 3-D
surface topography plot and section profiles prepared for the atlas are presented in fig-
ures 2, 3, 4 respectively. GPDMPS is also being used, in a variety of ways to prepare
data reports, inventories and for presenting selected track plots.

6 GPDMPS summary

1. Navigational database along with assimilation and search modules exists on a DCM
PS/386 microcomputer whereas the geophysical database resides on Norsk Data 570
main frame computer system.

2. Exchange formats accelerates the transfer of data and reduce the risk of data deterio-
ration owing to formatting errors.
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3. Interactive searches are enhanced greatly by accessing an inventory file rather than
accessing a large database.

4. User friendly system promotes broader usage.

In conclusion, the Marine Geophysical Database Management System is very useful and
user-friendly software system for a) processing underway marine geophysical data into
a database with a common structured format b) providing inventory and data retrieval
capabilities, and c) presenting information in graphic forms.

Acknowledgement

I express my sincere thanks to Dr. B.N. Desai, Director of the Institute for his initiation
and encouragement and to Shri R.M.S. Bharpava, Head of the Data and Information
division, for his useful suggestions. I also thank my divisional colleagues for providing
necessary help.

References

[Hit79] Hittleman, A.M., Groman, R.C., Howorth, R.T., Holcombe, T.L.., McHen-
drie, G. and Smith, S.M., 1977, The marine geophysical data exchange
format- “MGD77”: KGRD 10, NOAA, EDIS, Boulder, Colorado, 18p.

[Kun88j Kunte, P.D., Sarupria, J.S., 1988, “A guide for formats for marine geophys-
ical data storage and exchange”, Internal report.

[Kun89]  Kunte, P.D., Sarupria, J.S., 1989, “Inventory of the geophysical cruises and
fixes of RV Gaveshani”, Internal report.

[Kun94)} Kunte, PD., -199(), “Geophysical Atlas of Eastern Arabian Sea”, unpub-
lished.

[Tal70] Talwani, M., Grim, P, Halcombe, T., Luyendyk, B., Meyers, H., and Smith,
S.M., 1972, Formats for marine geophysical data exchange : National
Academy of Sciences, Washington D.C.



