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Development of Electronic Documents and Management System
for Transfer of Disaster Damage and Recovery Information
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ABSTRACT

To prevent the spread of damage, initial reaction and emergency repair are important.

But up to now they depend on some guidelines and man power owing to the lack of technical
support. In this paper, we described the development process of several electronic documents
and information management system of them to rapidly acquire and share damage information
of the infrastructure. The damage information, which is acquired by the computer and smart
phone, is transformed to the electronic documents and connected to data management system
through the damage information acquisition network. These systems could readily be used
for preparing a countermeasure of the disaster and disaster recovery.
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(Table 1) Legacy Documents and Data Elements of Reporting Disaster Damage Information

Related systems and reports

Document

Data element

‘Work manual for anti-flood
measures, Disaster and Safety
Management Act

Status report of disaster

date, location, outline, damage status,
emergency measure, support and cooperation,
prospect and countermeasure of future

Regional Disaster Prevention Plan

Status report of damage (occurrence
report, written form)

initial measure, reporter, date, rainfall, cause,
region, damage, emergency measure, etc.

Registered list of disaster (annual
report, written form)

reporter, date, region, rainfall, facility,
estimated damage, emergency measure,
picture, terrain map, recovery plan (type,
capacity, cost)

Policy making guideline for
investigation and recovery of
natural disaster

Registered list of disaster

date, cause, detailed damage, emergency
measure, activities of reaction and recovery

Damage notice of natural disaster

victim, location, facility, estimated damage,
damage type, cause

Action manual for field measures

Accident report on high—-speed railway
(emergency call)

date/time, location, facility, damage status

Emergency report on railway (written
form,

accident type, serial number, date, weather,
location, damage status, emergency measure,
recovery time, reporter

Use of GIS Technology for
Emergency Restoration of Water
Disaster on Main Road [9]

Status report of disaster (written form)

damage status (loss of lives, loss of properties,
etc.), mobilization status (manpower,
emergency measure)

Supporting system for the emergency
flood recovery works (computer input)

damage type, damage status, recovery status
detour designation, manpower), person in
charge, contact

Investigation De Py B - -
velopment of Investigation A reporter, location, date, region, cause, picture,
Technology Around Local Disaster ]CDOanr?alieere;stlmann program (report by length of damaged facility, estimated damage,
Area [13] D unit cost, grade
o A damage number, date, location, damage type
Field investigation form of natural . 2 ) ! . ’
. . . . B cause, history, investigation date, inspector,
Construction of the cyber technical disaster (written form) weather, damage status, picture
information integration center for -
natural disasters [12] Field investigation form of flood damage number, date, location, damage type,
(written form) regional characteristics, flood picture, flood
type
Pilot test of ground-based field date, cause, region, estimated damage, facility,
investigation system using stereo | Computerized list of disaster emergency measure, recovery effects, aerial
images [15] photograph, map
Advancement of the Integrated | Automatic system of damage date/calendar, rainfall, facility, estimated
Damage Investigation System [14] | investigation damage, image, terrain map, video
inspector and confirmor, date/calendar, cause,
Development of field investigation | Damage investigation platform using | region, coordinate, facility, estimated damage,
system based on mobile GIS mobile GIS opinion, emergency measure, recovery effects,
picture, terrain map
A Research on the real-time
dissemination of the location and | mobile platform for input of damage | cause/type, damage status, region,
the information of disaster damage | assessment location/coordinate, damaged facility class
assessment using Web-GIS
Development of integrated system S . reporter, date, location, cause, facility, detailed
of damage management for river %g;{;s)ugdtlon of flood damage (written damage, damage characteristics, opinion,
facility using ubiquitous technology picture
Special speaf{catlo‘n of urge'nAtA | Detailed procedure of urgent recovery serial number, lqcatlon, related person, phone
recovery of water supply facilities number, etc., map
2010 unit-cost contract of leasing date, job name, location, measure (job
equipment for contingency plan and | Job order of urgent recovery list)/action (date, job amount, job list,
urgent recovery equipment, time required
Request for mobilization (manpower, | office/organization, date, object of mobilization,
. uipment, supplies material, etc.) region, cause of mobilization (job list)
Request for | Enforcement Regulation of the €quip DD g — ) —
recovery | Disaster and Safety Management serial no., mobilized person, order list, job and

Act

Work order of emergency measure
(manpower)

qualification, time required, location, etc
/receipt (serial number, name, birthdate,
address)

Result of work notification

Form of supporting result of flood
damage

company name, region, manpower, equipment,
ea, etc

Status of equipments and
manpower

Status of available equipment and
manpower for recovery of flood damage

available equipment/manpower, eaa, region, etc
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(Table 2) Specification of Damage Information of Electronic Documents

Report Damage occurrence Damage status
Wh From | field reporter SoC/structure manager
0
To damage analysis system damage analysis system
e occurrence time of damage or perceptio
When recognition time of occurrence . " a8 perceplion
time of concern of occurrence
Where field of damage occurrence management center of SoC/structure
Why support request of damage recovery support request of damage recovery
How use of smart-phone application use of computer program
- serial number (including reporting contents of damage
- time of occurrence occurrence)
- cause of disaster - drafter
- areas damanged - reporting datetime
What . .. . .
— SoC/structure damaged — weather condition (rainfall, wind speed/
- damage status direction)
- image/video of damage - disaster type
- other comments - detail location
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(Table 3) Specification of Recovery Information of Electronic Documents

Equipment 151;22112? Manpower Transportation Emergency aid | Administration
When After the execution plan of damage recovery
‘Where Integrative platform management center
Why Support request for recovery resources
How Computerized dispatch
From Decision support system for damage recovery
Who Equipments Supplies Corps or Railway, cargo, | Aid agencies | Administrative
To . . manpower .
companies material holder . road (119, etc.) offices
supplier
@ Doc. No. @ Doc. No. @ Doc. No. @ Doc. No. @ Doc. No. @ Doc. No.
@ Date @ Date @ Date @ Date @ Date @ Date
@ Things to do | @ Things to do | @ Things to do | @ Work name |@ Work name | @ Work name
: work name, . work name, : work name, | @ Company name | @ Agency name | @ Office name
restoration restoration restoration | @ Transportation | ® Aid: (® Administra-
work work work * departure and casualties, tion :
@ Company @ Holder name | @ Supplier destination, fire manpower
name (® Supplies : name item, spec., occurrence | ® Location
(® Equipment : supplies (® Manpower : number, ® Location @ Requester :
What equip. name, name, number, manpower @ Requester : affiliated
registered registered certificate ® Location affiliated organization,
no., spec., ea, no., spec., €a, | ® Location @ Requester : organization, operator on
operating operating @ Requester : affiliated operator on duty, contact
workforce workforce affiliated organization, duty, contact
® Location ® Location organization, operator on
@ Requester: | @ Requester : operator on duty, contact
affiliated affiliated duty, contact
organization, organization,
operator on operator on
duty, contact duty, contact
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<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:element name="DISASTER">
<xs:complexType>
<xsisequence>
<xs:element name="ID" type="xsistring" />
<xs:element name="CREATOR" type="xs:string"
minOccurs="0" maxOccurs="1" />
<xsielement name="D_DATE" type="xs:dateTime" />
<xs:element name="D_AREA" s:string "
minOccurs="0" max0ccurs=
<xs:element name="D_GPS" type="xs:string" />
<xs:element name="D_TYPE" minOccurs="0" maxOccurs="1" >
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="ef " />
<xscenumeration value="E{EZL" />
<xs:enumeration value="3 2" />
<xs:enumeration value="% & " />
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="D_FACILITY" type="xs:string"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="D_STATUS" maxOccurs="unbounded" >
<xsisimpleType>
<xs:restriction base="xs:string">
<xs:ienumeration value=" & (Overflowing)" />
<xs:ienumeration value="$ 4 (Sweep)" />
<xs:enumeration value="I} £ (Damaged)" />
<xs:ienumeration value="% 3| (Collapse)" />
<xs:ienumeration value="% £ (Inundation)" />
<xs:ienumeration value="g ¥ (Crack)" />
<xs:enumeration value="8 2 = & (Exposed Reinforcing Steel)" />
<xs:enumeration value="% (Bowing)" />
<xs:ienumeration value="0| % (Separation Distance)" />
<xs:enumeration value="t # (Transform)" />
<xs:enumeration value="K 2 (Scour)" />
<xs:ienumeration value="I} 0| & (Piping)" />
<xs:enumeration value="% £ (Infiltration)" />
<xs:enumeration value="% % (Leakage)" />
< [xs:restriction>
</xsisimpleType>
<[xsielement>
<xsielement name="RELATED_MEDIA" type="xs:string" />
<xsielement name="OPINION" type="xs:string" />
<xs:element name="RAINFALL" type="xs:float"
minOccurs="0" maxOccurs="1" />
<xs:ielement name="W-VELOCITY" type="xs:float"
minOccurs="0" maxOccurs="1" />
<xsielement name="W-LEVEL" type="xs:float"
minOccurs="0" maxOccurs="1" />
</xs:sequence>
<xs:attribute name="VER" type="xs:decimal" use="required" />
</xs:complexType>
</xsielement>
</xs:schema>

(Figure 1) XML Schema of Damage
and Reporting Information

<?xml version="1.0" encoding="utf-8"?>
<DISASTER VER="1.0"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsinoNamespaceSchemalocation="DisasterEDOC.xsd">

<ID>D2013-U001</ID>
<D _DATE>20131202 13:05</D_DATE>
<D_GPS>35.384N 128.36E 30m</D_GPS>
<D_FACILITY> 5 -7] # 4 b| -3 % 7] </D_FACILITY>
<D_FACILITY> & -2 & § </D_FACILITY>
<D_STATUS>§ 4 (Sweep)</D_STATUS>
<D_STATUS># £ (Inundation)</D_STATUS>
<RELATED_MEDIA>BLOBE} & </RELATED_MEDIA>
<OPINION>Z %% 7| ¢ </OPINION>

</DISASTER>

(a) XML document for urgent infrastructure
damage report

<?xml version="1.0" encoding="utf-8"?>
<DISASTER VER="1.0"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsinoNamespaceSchemalocation="DisasterEDOC.xsd">

<ID>D2013-A001</ID>
<CREATOR> 1 & & & Xt OF 2 7§ </CREATOR>
<D_DATE>20131202 13:05</D_DATE>
<D_AREA>TH T 242 CtAE 532 </D_AREA>
<D_GPS>35.384N 128.36E 30m</D_GPS>
<D_TYPE>% £ </D_TYPE>
<D_FACILITY> & -7 2| 4 t] -3 & 7| </D_FACILITY>
<D_FACILITY> & -2 & § </D_FACILITY>
<D_STATUS>$ 4 (Sweep)</D_STATUS>
<D_STATUS># £ (Inundation)</D_STATUS>
<RELATED_MEDIA>BLOBE} % </RELATED _MEDIA>
<OPINION>ZF #H 7| £ </OPINION >
<RAINFALL>40</RAINFALL>
<W-VELOCITY>20</W-VELOCITY>
<W-LEVEL>30</W-LEVEL>

</DISASTER>

(b) XML document for infrastructure damage
situation report

(Figure 2) XML Documents for
Transmission of Damage
and Reporting Information
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(a) Analysis of Requirements

Damaged facility

‘ image, SMS E

Urgent report and status report

Decisi T
for damage recovery

TCPIIP (SSL) TCP/IP (SSL)
— DB analysis of
damage information

cPIF|issL)

TCPIP|issL)

Support of decision-making
for damage recovery

Resource for recovery of electronic documents
N L=
documents

+ Request for recovery
resources

+ Equipment, supplies material,
manpower, transportation,
emergency aid, administration

——L—
Authentication Communication
management
L 1
App. management API management

(b) Design of System Architecture

(c) Conceptual/logical Design of Database

(Figure 3) Development Process of
the Management System
of Electronic Document
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(a) Presentation of damage information including damaged facility and its address, (b) Picture of damage, (c) Real-time acquisition of
weather information by using the Open API of Korea Meteorological Administration, (d) Location of the damaged facility and an online
map, (e) Generation and transmission of an electronic document, (f) Report of damage information

(Figure 4> A screen-shots of the System for Reporting a Status of Disaster Damage
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(Figure 6> Process Flow of Disaster
Damage Information and
Related Systems
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