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ABSTRACT

This study aims at designing standard metadata that can be incorporated for advanced
utilization of damage prediction maps, and thereby constructing the standard meta—
information management prototype system on the basis of the proposed design. Based on
the ISO/TC 211 19115 international standard, which is considered as the most widely
used standard (as per the results of a domestic and foreign metadata standard survey),
the designing process for the standard metadata was established and the metadata was
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categorized into nine classes. Additionally, based on the output of the standard metadata
design process, a standard meta—information management prototype system, capable of

checking and downloading meta—property

information, was constructed using the

JAVASCRIPT language. By incorporating the obtained results, it is possible to maintain the
quality of the constructed damage prediction map by establishing a standardized damage

prediction map database. Furthermore, disaster response can be actuated through the
provision and management of data for effective operation of the proposed damage

prediction system.

KEYWORDS : Damage Prediction Map, Spatial-Information Standard, Metadata, Standard
Meta Information Management System
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TABLE 1. Input data for cartography damage prediction and status of possession by agency
Geographic Flood risk map Landslide  Wind
information Data
Element River flood Landslide  National i
NGl X control MOLIT Seoul information wind map ype
office system system
1. Basic information
1.1 administrative district o [ J [ J [ J [ J Plane, string
1.2 Soil map [ [ [ ] [ [ Plane, string
1.3 River map [ J [ J [ J Plane, string
1.4 Watershed map [ ] [ ] [ ] [ ] [ Plane, string
1.5 Topographic map [ [ [ J [ J Line, string
1.6 Forest type map [ J [ [ ] [ J Plane, string
2. Hydraulic - hydrologic
2.1 Meteorologic observatory [ Point, string
2.2 Water level discharge station [ J Point, string
2.3 Meteorologic data [ ] [ ] [ Number
2.4 Water level data [ J Number
2.5 discharge data [ Number
3. Plumbing facilities
3.1 Flood pumping station [ Point, string
3.2 Flood storage tank [ J Point, string
3.3 Water storage shed [ ] Point, string
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TABLE 1. Continued
.Geograplmc Flood risk map Landslide Wind
information Data
Element River flood Landslide  National i
NGl X control MOLIT Seoul information wind map ype
office system system
4. Disaster prevention agency
4.1 Public office [ J Point, string
4.2 Hospital [ Point, string
4.3 Structural organ [ Point, string
4.4 Other agency [ Point, string
5. Disaster prevention facilities
5.1 Aid station [ Point, string
5.2 Disaster goods storage box [ ) Point, string
6. Immersion trail
6.1 Immersion disaster name [ ] string
6.2 Immersion frequency [ ) Number
6.3 Immersion district [ [ String
6.4 Immersion date [ ) [ ) Number
6.5 Cause of immersion [ String
6.6 Immersion area [ Plane, nunoer
6.7 Immersion time [ Number
6.8 Damage amount [ [ ] Number
7. Flood information
7.1 Flood inveterate area [ Plane, string
7.2 Flood hazard risk zone [ ) Plane, string
7.3 Flood risk area [ ) Plane, string
8. Immersion damage prediction
8.1 predicted flood area ([ ) ([ ) Plane, string
8.2 Predicted flood depth ([ ) ([ ) Point, number
9. Landslide risk
9.1 Landslide risk rating [ ] String
9.2 Soil depth [ ] Number
9.3 Country rock [ ] Number
9.4 Forest physiognomy [ ] [ ] Plane, string
9.5 Slope [ Line, number
9.6 Length [ Line, number
9.7 Direction [ Number
9.8 TWI [ Number
10. Damage prediction by landslide
10.1 Landslide damage prediction [ Plane, String
11. Damage by wind
11.1 wind speed [ Point, nurber
11.2 Wind map @®  Plane, number
12. Damage prediction by wind
12.1 Numerical simulation [ ] Plane, number
13. Evacuation information
13.1 Evacuation route (] Line
13.2 Evacuation station [ J Point, string
13.3 Accept capacity (] Point, string
14. Action policy
14.1 Flood control action (J String
14.2 Emergency goods description [ String
14.3 Evacuation notice (] String
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Selection Reference Collect Data TTAS.IS-19115
Standard through | __ 1S0/TC211 19115

. — Metadata Technology Trend:
Survey and Analysis etadata Technology Trends EGDC

O Cases of Metadata Design

Selection of Standard

— Comparative analysis of domestic
and intemational metadata standards — — — 1S0/TC211 19115
—Selection of metadatastandard for
the domestic circumstance
. J/

Design of Metadata

— Consider the Standard of Metadata,
Characteristic of Information,
User Level

— Derivation DB Source Items
Core A\ /[ Extension
Elements Elements
Construction of Standard

Construction of Prototype
Meta Information — «— Inquiry Function
— — — - Download Function
— Advancement for Use of Spatial

M t Syst — Verification of the Results of
anagement system Metadata Design
\  Information
N J/

s

Design of Standard
Metadata

FIGURE 1. Flow—chart of metadata design
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TABLE 2. TTAS.IS-19115 Metadata key elements

Elements Obligation Elements Obligation
Dataset title Mandatory Spatial representation type Optional
Mandatory Mandatory Reference system Optional
Dataset responsible party Mandatory Lineage statement Optional
Geographic location of the dataset Mandatory On-line resource Optional
Dataset language Mandatory Metadata file Identifier Optional
Dataset character set Mandatory Metadata Standard Name Optional
Dataset topic category Mandatory Metadata Standard Version Optional
Spatial resolution Optional Metadata language Mandatory
Abstract describing the dataset Mandatory Metadata character set Mandatory
Distribution format Optional Metadata point of contact Mandatory
Additional extent information Optional Metadata time stamp Mandatory

(Source: Korea Information Technology Association, 2003)
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FIGURE 2. ISO/TC211 19115 metadata package
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TABLE 3. Results of metadata section(class) and description

Section Description Shape
Metadata entity set Metadata definition about data Section
|dentification Information about data identification Section
Data quality Information about data quality range Section
Reference system Space—time reference system used data set Section
Distribution Information about distributer option for data acquisition Section
Restriction Restriction information for connect Section
Maintenance Information about data renewal period and frequency Section
Spatial representation Used information of spatial representation Section
Contents Property information of data Section
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— MD_Maintenance |
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Metadata e oy Obeeo 1 -0 e Rnge < e Character Set euckR
+ Metadata Aoy Objec Namel0- : sing Metadata
entity set e e ‘ point to Contact 02.00000000
+ Metadata StandardNamel0-1] :string Entity Set -
+ Metadata StandardvVersion(0-1] string Time Stamp 2017.01.01
o i
+Contets iformaticn Q “Discriminaioninfornaton
Standard Name Metadata Standard
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Standard Version Ver.1.0
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E— R—
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MD_Metadata - ~
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L. T o . Summary explanation 00 Results of study
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<<Abstract>> el 0O Researcher
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+ summary Description : string L (1-7] o +Stereo model
jonpontofc T T e it I B ) fors Contact Name 000
o ‘j e Reade s |t T Codeliss Tel 02-0000-0000
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+ Apply biect: Mo_Range Code Section Entity Example
DQ_Data quality Sl Ukistory | IS Data Quality  Data quality apply object Property
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et Report +Property typ Data quality -
I + olciontardare Element measurement result Reference data description
> +Oatoset Evaluation standard L
DQ_Element o ecgapcase Data document Reference data description
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DQ_Result {Hesesion
At piees Weather to pass True
ssenice —
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FIGURE 4. Results of metadata design and configuration of entity
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Reference
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wretere

o

MD_Metadata

e system informtion

‘ MD_Reference system ‘

+ Reference system identifier

RS_ identifier

Section Entity Example
Projection ™
Coordinate
Ellipsoid GRS80

Reference System —
Reference origin

Central origin

MD_Coordinate reference system Identifier Identification code TM Coordinate
+ 1]: RS_ldentifier
+ Ellipsoid[0---1]: RS_Identifier
+ Horizontal Datum([@--1] : RS_ldentifier
+ Vertical Datum([0--1] : RS_Identifier
+ Reference origin[0--1] : RS_lIdentifier
MD_Metadata MD_Format
oubseintomion + ormataame sing o Section Entity Example
<<Code List>> — - - -
O oistibusion) MD_Media name code Digital Distribution unit unit, layer, geographic area
Format -
e Transportation Online support Possible online support
+ovoROM
pepiinad Option Offline Possible offline support
+5.25Floppy
P +Tracktape " y
Distribution | MD_Digital transport option RS._Identifier | +Swacktape Distributer Contact of distributer 02-0000-0000
+ Distribution Unki0--1]: string + dentification codestring +3490 cartridge. Format name shp, Raster, dxf
+Online[0--] :CI_Online support + | +3ssocarricee Format
+ Offinel0-21: Mo Meda L e Format version dxf 2010 etc
+1/ainchcartridgetape -
+digital Linear tape. Media name Online
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<<DataType>> +satelite Media Medi Extension that can be
Media information +Telghone comection edia note transffered online
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<<Abstract>> .. Section Entity Example
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Classification No restriction
Security
icti icti User note -
MD_Legal restriction MD_Security restriction Restriction
+ Access estrction[0-*]:VD_Fesiriction ode + Clessfcation:VD_Classfcaioncads Operating description -
+Usage restrctonl0- - D Restrictor code + dser noel0-1] :string
+Other restriction[0-*] :strirg. + Operation 2xplanation[0--1] : string.
MD_Metadata
AP
MD_Maintenance -
< el cce 0 araemen ey Section Entity

Renewal frequency No plan
+ Maintenancenote0-7 :string
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+Everymontn Mosks
Sevey Smonth .
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+Do notknow Sservce
i +Model
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FIGURE 4. Continued
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MD_Metadata
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Contents T

Section Entity Example
Content Subject word b Prediction Map by rai

ontents description lamage Prediction Map by rain
Feature list Include with dataset True
Description Feature list reference Digital map

MD_Coverage explanation

MD_Feature list description
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+ Contents type : MD_Contents type
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+ Compatibility code[0~1]: boolean
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+Video
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FIGURE 4. Continued
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TABLE 4. Data model target DB entity attribute table and data type

Classification Attribute table name Data type
1-1 Metropolitan city Polygon
1-2 A military district Polygon
1-3 Town and village Polygon
1-4 Standard watershed Polygon
1-5 Drainage area Polygon
1. Common code 1-6 Meteorological observatory Point
1-7 Water level observatory Point
1-8 Discharge observatory Point
1-9 Flood scenario DB
1-10 Landslide scenario DB
1-11 Wind damage scenario DB
2-1 River Line, string
2-2 transverse data Line, string
2-3 Soil map Polygon
24 Forest type map Polygon
2-5 Geology map Polygon
2-6 Sewer pipe Line, string
-7 Manhole Point
2. Analysis information 2-8 Elevation analysis map Grid
2-9 Slope analysis map Grid
2-10 Direction analysis map Grid
2—-11 Shadow relief map Grid
2—12 Soil cover Grid
2-13 Meteorologic observation Time series
2—-14 Water level observation Time series
2-15 Discharge observation Time series
3-1 Damage prediction map by rainfall Grid
3. Damage prediction map 3-2 Damage prediction map by landslide Grid
3-3 Damage prediction map by wind Grid
) o 4-1 Flood trace map Polygon
4 D|.s.ast.er p.red|ct|on. 4-2 Flood hazard area Polygon
utilization information ’ -
4-3 Evacuation place Point
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Analysis
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FIGURE 5. Standard data model Entity—Relationship Diagram(ERD)
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FIGURE 6. Development of meta information management system and inquiry results
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FIGURE 6. Continued
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