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Proposal for application of spatial data and quality check criteria for estimating
damage from storm and flood
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Abstract

The purpose of this study was to propose applicability of spatial data and quality check criteria
for estimating damage from storm and flood.

Using the data from the National Disaster Management System and National Spatial Data
Infrastructure, spatial database for estimation of storm and flood damage has been mapped to
each type of damage. This was proposed as the quality check criteria for damage analysis.

Through this study, it is possible to utilize the spatial database for estimating storm and flood
damage. The reliability of analysis results are ensured through the quality check criteria.

Keywords: Damage from Storm and Flood, Damage Estimation, Spatial Data Quality, Disaster Information
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Table 1. Main points of the damage situation
summary table

Item Contents Units
Total o Household
L Victims
victims /person
People Death, Qi§appearance, person
injuries
Flood-ing Farmland, urban area ha
Buildi-ng Main building buildings
Ship Power, nonpowered ship/ton
Farml-and Fields, paddies ha
Crops Crops from fields or paddies, ha
etc.
Roads, bridges, rivers, small
rivers, water and sewage,
port facilities, fishing port
Public facilities, schools .
. . buildings
facilities | (classrooms), railroads, water
installation, seawalls, debris
barrier, forest roads, military
facilities, small scale, etc.
Embankment-fence,
yard-silkworm manure, buildings
Aquaculture, etc.
Private Livestock head
facility
Fishing nets and gear ea
Vinyl h
inyl greenhouse ha

(greenhouse)

86 XX FEXE, H50H K235 2020

Table 2. NDMS application plan for the damage
situation summary table

Item Provider NDMS info.
Korean Red Cross | Disaster Information
Total Real-time bed
victims ) ) information of medical
and National Medical institutions
Center
people Medical Institution
Information Master
Sewage treatment
facility, water supply
Korea information, basic
Infrastructure facility status, river
Safety and water level, gas
Technology information, underpass
Public Corporation information, electricity
facilities supply facility, waste
landfill information
Cultural Heritage | Heritage Geographic
Administration Information System
Ministry of the Landslide Information
Interior and Safety System
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Table 3. Geospatial information system status

by damage type

Item Agency Geospatial Information System
Ministry of Land, Infrastructure and | National Spatial Data Infrastructure, Digital Map Management
Total victims Transport system
and people Statistics Korea SGIS geographic information service
Ministry of the Interior and Safety Korea Address Information System
Ministry of Land, Infrastructure and | National Spatial Data Infrastructure, Digital Map Management
Transport system, Geospatial Information Platform
Flooding
Ministry of Agriculture, Food and Farmland portal system map service
Rural Affairs P 4 P
. . Nati | Spatial Data Infrastructure, Digital Map M t
N Ministry of Agriculture, Food and ational Spatial Data Infrastructure, Digital Map Managemen
Building . system, Korea Land Information System , Korea property
Rural Affairs . .
information system
Ministry of Land, Infrastructure and .
D | Map M
Transport igital Map Management system
Farmland
Ministry of Agriculture, Food and Farmland portal system map service
Rural Affairs P 4 P
Ministry of Land, Infrastruct d -
INISETY OF £ana, nfrastructure an Digital Map Management system
Transport
Crops

Ministry of Agriculture, Food and
Rural Affairs

Farmland portal system map service

Ministry of Land, Infrastructure and
Transport

National Spatial Data Infrastructure , Digital Map Management
system, Korea Land Information System , Korea property
information system, Urban Planning Information System

Cultural Heritage Administration

Heritage Geographic Information System

Public facilities Korea Forest Service

Forest Geographic information system

Ministry of Oceans and Fisheries

Fisheries infrastructure information system

Ministry of the Interior and Safety

Korea Address Information System

Ministry of Environment

Environmental Geographic Information Service

Ministry of Land, Infrastructure

and Transport
Private facility

National Spatial Data Infrastructure, Digital Map Management
system, Korea Land Information System

Ministry of Oceans and Fisheries

Real-time Information System for

Aquaculture environment
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Figure 2. Data quality elements of this study
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Table 4. Definition of Data quality elements

Source: ISO Reconfiguration. 2013

Elements Definition

Completeness
Commission

excess data present in a data set

Completeness

o data absent from a data set
Omission

Conceptual

Consistency schema

adherence to rules of the conceptual

Domain

Consistency domains

adherence of values to the value

Format

Consistency accordance with the physical

structure of the data set

degree to which data are stored in

Topological

Consistency st

correctness of the explicitly encoded
topological characteristics of a data

Accuracy Of A Time closeness of reported time

Measurement
or known to be true

measurements to values accepted as

Temporal Validity

validity of data with respect to time

Table 5. Criterion and method of spatial data quality

Elements Detail elements

Criterion & method

Completeness Commission

. Number of excess data
. Ratio of excess data

Completeness
Completeness Omission

. Number of absent data
. Ratio of absent data

Conceptual Consistency

. Ratio of adherence to rules of the conceptual schema
. Ratio of non-adherence to rules of the conceptual schema

Domain Consistency

. Ratio of adherence of values to the value domains
. Ratio of non-adherence of values to the value domains

Format Consistency

. Error ratio of physical structure

Logical Consistency

Topological Consistency

. Number of undershoot
. Ratio of undershoot

. Number of overshoot

. Ratio of overshoot

Number of invalid intersect

. Ratio of invalid intersect
. Number of invalid overlap
. Ratio of invalid overlap

Accuracy Of A Time
Measurement

. Time accuracy at 90% significance level
. Time accuracy at 95% significance level

Temporal Quality

NPRP|(NR|ONOODUAWNERE RFINMNREINRINREINR

Temporal Validity

. Conformity ratio of domain values
. Incompatibility ratio of domain values
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Z1. FEMAs National Flood Hazard Map
http://msc.fema.gov/nfhl

Z=2. Calgary's River Flood Story
https://maps.calgary.ca/RiverFlooding/

Z=3. Australian Flood Risk Information Portal Source:
http://afrip.ga.gov.au/flood-study-web/#/search
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Appendix 1. Geospatial information status by damage type

Item

Geospatial Information

A Data list
gency System ata lis
. National Spatial Data - . .
Total victims Ministry of Land, IInfrasterJctlure Administrative district's boundary
Infrastructure and
Transport Digital Map Management Eup
system
Death, disappearance, | Statistics Korea . SGIS g(—i\ographl-c Cen-Sl.‘JS OL{tput.Argas boundary,
People injuries information service Administrative district's boundary
Mlmstry of the Korea Address Admlnlstratlve D|§tr|ct Ri /
Interior and . Si-Gun-Gu / Si-Do /
Information System
Safety Eup-Myeon-Dong
Digital M . . . .
'grtat Vap Geospatial Information | Farmland/Agricultural Promotion
Management
Platform Area
system
Farmland
Ministry of Farmland portal system
Agriculture, Food ma pservicey Farmland Diversion Status Map
and Rural Affairs P
Flooding
National ial D
ational Spatial Data Urbanization zone boundary
Infrastructure
Ministry of Land, : . . o
nistry of tan Geospatial Information | City/other use area district, Land
Urban area Infrastructure and .
Platform planning/urban area
Transport
Digital map management
9 P 9 Group house boundary
system
National Spatial Data Road name address building,
Infrastructure building, building group
Korea property .
. X Building
Washed -
4 ashe Ministry of Land, information system
Buildin Main AW Infrastructure and
uiding building total Geospatial Information Building Integrated
destruction Transport Platform Information_Master
. Non-housing buildings, buildings,
Digital map management . .
temporary buildings, (building
system "
boundary) unclassified
Ministry of Land, Digital map management
Infrastructure and |~ P 9 Field
system
Transport
Farmland Fields
Ministry of Farmland portal system
Agriculture, Food P . y Farmland Diversion Status Map
) map service
and Rural Affairs
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Geospatial Information

It A Data list
em gency Sy ata lis
Ministry of Land, Digital map management
Infrastructure and 9 P 9 Paddies
system
Transport
Paddies
Ministry of

Agriculture, Food
and Rural Affairs

Farmland portal system
map service

Farmland Diversion Status Map

Crops from fields

Ministry of Land,
Infrastructure and
Transport

Digital map management
system

Field

Ministry of
Agriculture, Food
and Rural Affairs

Farmland portal system
map service

Farmland Diversion Status Map

Ministry of Land,

Crops Infrastructure and | D'9"t@ Map management Paddies
system
Transport
Crops from paddies
Ministry of Farmland portal system
Agriculture, Food . Farmland Diversion Status Map
and Rural Affairs map service
Ministry of Land, Digital map management
etc. Infrastructure and Orchard
system
Transport
Road boundary_myeon, road
National Spatial Data (status), (road name address) real
Infrastructure width road, (road name address)
road section
Geospatial Information Road/Usage Zone, High-speed
Platform National Highway/Adjoining Zone
N Urban Planning Road (Status), Other Infrastructure
Public Ministry of Land, Information System (Status), Public Pedestrian
facilities Roads Roads Infrastructure and Pathway (Status)

Transport

Digital map management
system

Bicycle roads, lanes, road
boundaries (myeon), elevated
sections (road facilities), (rail

bridge) unclassified, (railbridge)
overpass sections, (existing roads)
metropolitan and metropolitan
roads, (existing roads) local roads,
(existing roads) general National

Road, (Existing Road) City Road,
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Geospatial Information

Item Agency Sysiai Data list
(Existing Road) Myeonri Road,
(Existing Road) Islands, (Existing
Road) Highway
Minist f th . .
I:'::rir())/rc;n de Korea Address Overpass, road section, real width
Information System road
Safety
National Spatial Data Bridaes
Infrastructure 9
Ministry of Land,
Infrastructure and Bridge, (Bridge) Concrete Bridge,
Transport Digital map management | (Bridge) Unclassified, (Bridge)
p 9 9 9 9
Bridges system Wooden Bridge, (Bridge) Steel
Bridge
Mini f th
|n|st.ry of the Korea Address .
Interior and . Bridges
Information System
Safety
National Spatial Data River center line, retaining wall,
Infrastrﬁjcture river boundary, real width river,
levee
Korea property .
. . R
information system ver
Ministry of Land, | Geospatial Information River Network, River/Use Zone
Infrastructure and Platform
Transport ] ]
Rivers Dirt embankment (bottom), Dirt
embankment (top), river center
Digital map management line, river boundary, retaining wall,
9 spstem 9 (bank) unclassified, symbolic
Rivers Y embankment, water boundary
(river), real width river,
embankment
Mlnlstry of the Korea Address .
Interior and . River/Lake
Information System
Safety
National Spatial Data Retaining wall
Infrastructure 9
Ministry of Land, . .
. Geospatial Information . .
Small rivers | Infrastructure and Platform Small river/small river area
Transport
Digital t -
'gra mz);:s:;;nagemen Retaining wall
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Geospatial Information .
Item Agency P Data list
System
Geospatial Information .
Ministry of Land, Platform Sewer/Drainage Area
Infrastructure and
Digital map management .
Transport 9 P 9 Water level station
system
Designated waste (workplace),
Water | Water and designated waste (medical),
supply | sewage sewage treatment facility,
- Environmental livestock manure generation and
Ministry of . . . "
. Geographic Information public treatment facility
Environment .

Service treatment, general waste
generation and treatment,
regional household waste

treatment method
National Spatial Data
P Wharf
Infrastructure
Korea propert
L . p perty Port
Ministry of Land, information system
Port Port
facilities | facilities Infrastructure and Port/Zoni
. . ort/Zoning area
Transport Geospatial Information orY/ 9
Port and its surrounding area/port
Platform .
redevelopment project area
Digital map management Pier, breakwater (bottom),
system breakwater (top)
Ministry of Land, | _. .
y Digital map management | Breakwater (bottom), breakwater
Infrastructure and
Transport system (top)
Fishing Fishing P
p.o-rjc p.o‘r.t Ministry of Fishing port development plan,
facilities | facilities Oceansyand Fisheries infrastructure | fishing port area map, and status
S information system of permission to use and occupy
Fisheries . -
fishing port facilities
Schools | Classrooms
National Spatial Data Railroad center line, railroad
Infrastructure border
ini Korea propert; .
Rail . Ministry of Land, _ property Railroad
roads Rail roads | Infrastructure and information system

Transport

Geospatial Information
Platform

Railroad Safety/Use Area,
Railroad/Railroad Line Adjacent
Area
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Geospatial Information

Item Agenc Data list
gency System
Railroad tunnel, railroad center
line_v2.0, railroad center line,
railroad border, railroad, rail
bridge, railroad tunnel, railroad
Digital map management | centerline_v2.0, railroad center
system line, railroad border, railroad, iron
bridge (real width track) special
railroad, (real width track) Railroad
in tunnel, (real width track) normal
railroad
Ministry of the
.y Korea Address . . .
Interior and . Railroad tracks/Railroad station
Information System
Safety
Geospatial Information Reservoir and dam
Platform safety/maintenance district
Ministry of Land,
Water . . .
. . Infrastructure and Lake/reservoir, pumping station,
Water installation Transport Digital map management drainage lock gate, drainage
install- system station, beam, sluice gate,
ation pumping station
Ministry of Land, | .. .
y Digital map management | Earthen seawall (bottom), Earthen
Breakwater | Infrastructure and
system seawall (top), seawall
Transport
Ministry of Land, . .
y Geospatial Information . . :
Infrastructure and Debris barrier project area
. Platform
Debris Transport
: barrier
Debris
. Korea Forest Forest Geographic
barrier . . ) grapn! Check dam
Service information system
Forest Korea Forest Forest Geographic . .
. . . orap Hiking trails
roads Service information system
Military facilities -
Small scale
Industrial Ministry of Land, Digital map management
Infrastructure and |~ P 9 National Industrial Complex
complex system
Transport
. Ministry of the
Etc .y Korea Address
Interior and Information System Park
Park Safety Y
Ministry of Environmental National Park
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Item

Agency

Geospatial Information
System

Data list

Environment

Geographic Information
Service

Ministry of Land,

Community center, town office,

Governme Digital map management | post office, city hall, village office,
) Infrastructure and o .
nt office system provincial office, other
Transport )
government offices
Cultural Property Geographic
Information_Registered Cultural
o National Spatial Data Property, Cultural Property
Ministry of Land, Infrastructure Geographic Information_National
Infrastructure and Designated Cultural Property,
Transport Cultural Property
Digital map management | Cultural Property Protection Area,
Cultural system Cultural Property, Scenic Site
Heritage . .
Nationally-designated cultural
property protection zone,
nationally-designated cultural
Cultural Heritage Heritage Geographic property-designated area,
Administration Information System city-city-designated cultural
property protection area, and
city-city-designated cultural
property-designated area
National Spatial Data Disaster Prevention Facilit
Di Ministry of Land, Infrastructure y
isaster
Prevention Infrastructure and
Urban Plannin . . .
Transport ' . "9 Disaster Prevention Facility
Information System
Recreational Forest Arboretum,
Landslide Korea Forest Landslide Information Recreational Forest Notice Area
Service System Map, Landslide Area, Landslide
Road Area
Ministry of Land, . .
nistry of tan National Spatial Data . .
Infrastructure and Public-cultural sports facility
Infrastructure
Transport
S Ministry of Land, Geospatial Information
Pc_’r_ts Infrastructure and P Public-Cultural Sports Facility
facilities Platform

Transport

Ministry of Land,
Infrastructure and
Transport

Urban Planning
Information System

Public-Cultural Sports Facility
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Geospatial Information

Item Agenc Data list
gency System I
Ministry of Land, | _. . .
Digital Dirt f h f lank

Embankmentfence | Infrastructure and | 0912 MaP Mmanagement it fence, hedge fence, plan

system wall, fence

Transport
Livestock -

Yard:silkworm manure

Ministry of Land,
Infrastructure and
Transport

National Spatial Data
Infrastructure

Livestock protected area

Ministry of Land,
Infrastructure and
Transport

Digital map management
system

Yard

Ministry of Land,

National Spatial Data

Private Infrastructure and Aquaculture Farm
o Infrastructure
facility Transport
Ministry of Land, | . . '
nistry o tan Digital map management Fish farm, aquaculture farm
Infrastructure and system boundary, aquaculture farm
Aquaculture Transport Y! Y, aq
- . . Fishing grounds, investigation
Ministry of Real-time Information s 9 grou nvestigati
peak_inland water surface, survey
Oceans and System for e .
S . peak_sea level, facility information
Fisheries Aquaculture environment
(aquaculture),
Fishing nets and gear -
. Ministry of Land, | . .
Vinyl greenhouse Digital map management
Iyl gre N Infrastructure and |~ P 9 Greenhouse
(greenhouse) system
Transport
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