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ABSTRACT

An integrated database(DB) system was developed to manage the marine geological
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data and geophysical data acquired from around the Korean peninsula from 2009 to 2013.
Geological data such as size analysis data, columnar section images, X—ray images, heavy
metal data, and organic carbon data of sediment samples, were collected in the form of
text files, excel files, PDF files and image files. Geophysical data such as seismic data,
magnetic data, and gravity data were gathered in the form of SEG—Y binary files, image
files and text files. We collected scientific data from research projects funded by the
Ministry of Oceans and Fisheries, data produced by domestic marine organizations, and
public data provided by foreign organizations. All the collected data were validated
manually and stored in the archive DB according to data processing procedures. A
geographic information system was developed to manage the spatial information and
provide data effectively using the map interface. Geographic information system(GIS)
software was used to import the position data from text files, manipulate spatial data, and
produce shape files. A GIS DB was set up using the Oracle database system and ArcGIS
spatial data engine. A client/server GIS application was developed to support data search,
data provision, and visualization of scientific data. It provided complex search functions
and on—the—fly visualization using ChartFX and specially developed programs. The
system is currently being maintained and newly collected data is added to the DB system
every year.

KEYWORDS - Marine Geological Data, Geophysical Data, Dala Management System,
Database, Geographic Information System
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FIGURE 1. General overview of the integrated DB system
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TABLE 1. Standard data formats and metadata items for data management

Data Item Standard Metadata Items
Format Required Common
Deep Seismic Wave SEG-Y  —Date & Time Program Inform.
Shallow Seismic Wave SEG-Y —Location —Program Name
Gravity Numeric —Instrument —Start Date
Magnetic Numeric  —Data Processing —Method —End Date
—Funding Organ.
Photograph. Image ~Date & Time Project Iﬁferrﬁ.
Columnar Section Image —Location —Project Name
X—Ray Image —Depth —Project Manager
Core Sediment Size Analysis Numeric —Length of Core —Start Date
Organic Carbon Analysis Numeric  —Depth of Analysis —End Date
Heavy Sand Analysis Numeric  —Instrument ~Research Organ.
Heavy Metal Analysis Numeric  —Analysis Method —Funding Organ.
Size Analysis Numeric ~ —Date & Time Collection Inform.
Surface Mineral Analysis Numeric ~ —Location —Data ”?m
Sediment Organic Carbon Analysis Numeric  ~Depth ~Collection Date
—Instrument —Data Format
Heavy Metal Analysis Numeric —Analysis Method —Data File

Analysis of Annual
Report and Plan

] = [ Extracting Data List J I:'.;{
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FIGURE 2. Procedures for data collection and management
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TABLE 2. Collection status of scientific data obtained by research projects

Collected Data

Data ftem No. of Files Period File Format
Deep Seismic Wave 1495 1997—- SEG-Y, JPG
Shallow Seismic Wave 3582 1997—- SEG-Y, JPG
Gravity 51 1997- ASCII
Magnetic 33 1997- ASCII
Photograph 194 1997- JPG
Columnar Section 65 1997—- JPG
X—Ray 165 1997—- JPG
Core Sediment Size Analysis 10 1997- EXCEL, HWP
Organic Carbon Analysis 2 1997- EXCEL
Heavy Sand Analysis 2 1997- EXCEL
Heavy Metal Analysis 2 1997- EXCEL, HWP
Size Analysis 440 1998— EXCEL, HWP
Surface Sediment Mineral Analysis 10 1998— EXCEL, HWP
Organic Carbon Analysis 2 1998— EXCEL, HWP
Heavy Metal Analysis 2 1998— EXCEL, HWP

2, RS A5 E o], MGD77 29,
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ul=  MGDS(Marine  Geoscience  Data
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TABLE 3. Collection status of scientific data collected from foreign organizations

Organ. Data ltem Format Period No. of Observation No. of Files
Gravity

NGDC Magnetic Image, MGD77, PDF 63-01 309 Lines 4,762

Shallow Seismic Wave

MGDS Shallow Seismic Wave Image, CSV, ASCII, SEG-Y 1989 2 Lines 130
Gravity ASClI 94-12 26 Lines 53

JASTEC Ocean Drill Image, CSV, ASCII 94-12 24 Pgints 1,192
Magnetic ASClI 94-12 24 Lines 530

Core Sediment Image, PDF 94-12 102 Points 147

Gravity .

JODC CSv 63-00 142 Lines 143

Magnetic
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FIGURE 3. Entity relational diagram of archive DB
(domestic data)
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TABLE 4. General menus and functions of the GIS application

No. Menu Function

1 Menu Bar ~ Menu buttons for GIS map controls and linking to the Archive DB program

2 Layer Tab  Hierarchical tree of the data layers of research projects. User can select and unselect the layers
3 Search Tab  Search function for all layers of GIS DB with various conditions like project name, period, location
4 Layer Control Controls to change overlay order and transparency of layers displayed at the map area

5 Data Index  Index to explain meaning of layer colors when they show data properties

6 Index Map  Index Map

7 Map Area  Area to display selected layers on the base maps
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FIGURE 8. GIS application screen for integrated search function

TABLE 5. Search conditions and functions of the GIS application

No. Condition Function

1 Data Search User can select project name, data item, year as search condition

5 Rectangle Search User can |nputl|at|tude and longitude of left lower point and right upper point or select rectangle
on the map using mouse

. User can input latitude and longitude of circle center and radius or select circle on the map

3 Circle Search :
using mouse

4 Polygon Search User can input series of latitude and longitude of polygon or select polygon on the map using
mouse

5 Initialize Button  Initializing search condition and the map

6 Search Button ~ Button to start search function using combined conditions

7 Layer Control  Controls to change overlay order and on/off layers

8 Map Area Area to display queried layers on the base maps




I #e] SR B X TER] A2 S DBAAR T / LA - AR - 4w wieel 57
e |
FIGURE 9. Example of on—the—fly visualization for seismic data
(left: deep, right : shallow)
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FIGURE 10. Example of visualization for sediment data
(left: core, right: surface)
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FIGURE 11. Screen shot of ocean data DB menu of the

archive DB
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TABLE 6. Long—term operation plan of DB system

Operation plan Contents
Data collecting procedure

Data Collection —Metadata collection : 3 month after project ends
—Observation data collection : after metadata collection

7 steps data processing

—Data format validation

—Data validation

—Data file rearrangement

—Metadata extraction

—Data matching

—Data rearrangement according to DB structure
—Archive DB input

Data Processing

6 steps GIS processing

—Qriginal data check

—Transformation and interpolation
GIS Processing —Error check and edit

—Spatial data extraction

—Attribute data extraction

—GIS DB input
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TABLE 6. Continued

Operation plan Contents
Collected data : after data collection
Processed data : before Archive DB input

Data Backup GIS data : before GIS DB input

Archive DB : Automatic

GIS DB : Automatic

Hardware Management

Daily system check : log data
System replacement : 3 - 5 year

Software list
—Number of copy
—Purchasing date
—License period
—Upgrade date

Software Management

5. AlAE 2dYyot

2 DBAIARIE ofef Z]tellA] et v
o QAFARNM A FASEAARE F
A, BEjeks AAEoR A&HQ AuFHS
fgk A71#el ol Aast, ol S8 Al
AF 9 AEE ARy ek ARAE
2] el AL S Uk A
SRtk AlE Sgte] F8 e s
W E 63 Pk

=]
gl AFEEAES] 3 DBAIAES 75388
ow, ool AR I FH AEL F
7tE 3%t DBell 53skeict ofHe F5
3t A AEe IA Archive DB$} GIS DBZ
TR oM, AR e] A &S 9% GIS
olZgAIAE A ALsiih ZF ATA
oA FHF dUAEE AHOZ  Archive
DBell A% - #ejsh sgdTAEe] 2.
she ARE A #AHE F Utk GIS
DB+ Archive DBO A8E o]&3slo] 535}
Rom, AAA AL} e FAT Al A aEAR]
ARAFE At F DB A M 5
g 7} DBO] A3& Axlon, derldls A%
AAE Tl Asdd PRy} JRATE
Fralelt olE 5], SEG-Y, olvA]

] U&F AAAEE Archive DBelA 1]
shA GIS DBelA 5@ & Q=% shale
™, Archive DBE| #4el|lX= GIS DB ¥t
AEE B8 5 A= AAsklt A4
Arst sl FAT AR AR AsA A A
B3zxel= GIS DBE F=2 o]gatm, g
Arel A% AAARIE e gt
=+ Archive DBS &8l sk At=g 3o}
= T Ak

= el 4 AR DB 5
7, 7S AP Qs AFARIY] AR
ol vt A% AAAE ek ¢4,
7F Ami vetElely 5 f+F s BE
setglom, & AIRE 5ol Al 2009
olfell= H: ¥l st AmnaAe vt
olFofAaL gk w8 weldE] A=<l
SEG-Y #Azel distds A8 Auds Z=
a8s el Auieat sHgR FEl
28¥E A WS 2
Az Azl AR dee A= AA
GIS A57ke Aah, 7714 Aamg] et o
=go] 9k FRlsto], Ame] x40
t clglo] WA= ARl &odo] xpo]
QA== thulsolr.

DBA|ZEle] 58 Amo] &85 8
GIS ofEeAlolds 7Nstslon, ikl
GIS 227157 st 54l sz 7
3t 7le& TSI Al AEg o, Af

N Ay o
30
5
o
ko
%



60 Development of an Integrated DataBase System of Marine Geological and Geophysical Data Around the Korean Peninsula

TABLE 7. Comparison among marine geological and geophysical data systems

System User Data Search  GIS Software Doa/?thZa q Visugﬁlgtion
This System szii‘;aﬁ;fér 1’\./';(? ArcGIS Server Yes Yes
World Data Service for Geophysics Pziiia;\(ﬂ:;f;r Map ArcGIS Server Yes No
Marine Geoscience Data System Researcher Map Google API Yes No
JAMSTEC Data Search Portal Researcher Map ArcIMS Yes No
J—DOSS Researcher Text None Yes No
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