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ABSTRACT

To decrease the damage of infrastructure from the natural disaster, initial reaction and
emergent recovery are important. But up to now emergent recovery has mainly focused
on the situation notices owing to the lack of technical support. In this paper, we described
a web-based support system for disaster damage recovery of facility and electronic documents
for requesting support of recovery resources. Recovery methods are decided using the damage
recovery scenarios based on the acquired damage information, and the allocated recovery
resources information is delivered to the recovery resources owner using the electronic
documents. This system could readily be used for disaster response and emergency recovery.
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(Figure 1) Overall Architecture of
the System in this Study
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(Table 1) Functional Specification of Facility Damage Recovery Support System

Classification . e
Functional specification
Depthl Depth2 Depth3
ID User ID management
management
Damage Inquiry of the damage history
history
Facility Target facility Information management of target
facility
Damage Facility part Facility part classification code supply
classification classification
Damage type Damage type code supply
Damage shape Damage shape code supply
Damage summary Damage status and situation
information
Damage Information Electronic document Acquisition of electronic document to
analysis management acquire the damage information
sensor information Acquisition of sensor information
United analysis Damage discrimination | Damage analysis using several acquired
data (e-document, sensor, CCTV)
Emergency Recovery method Recovery method extraction suitable for
recovery extraction damage status
Required recovery | Recovery resource Recovery resource calculation to
resource calculation conduct the recovery method
Candidated recovery Evaluation of candidated recovery
resource evaluation resources
Optimized allocation Allocation of the recovery resources
with the evaluation result
Recovery Experts review Establishment of recovery action plan
activation investigation through experts review
Management | Recovery resource Recovery resource management
Recovery work Recovery method management
and method
Mapping Resource owner and candidated
management resource mapping
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(Figure 2) ER Diagram of the System

(Table 2) Disaster Damage Recovery Method and Resource DB Table

Logical table

Physical table

main item

Recovery method

National standard code_method

method type, method classification code, level, method
name, method details

Recovery method
subsection

National standard code_method
subsection

method type, method description, specification, unit,
recovery supplies code, details, standardization

Recovery resource
pool

National standard
code_resource

resource type, classification No., level, classification
name, details
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<?xml version="1.0" encoding="utf-8"?>

<xs:schema xmins:xs="http://www.w3.0rg/2001/XML <y:element name="EQUIPMENT">
elementFormDefault="qualified"> S

ER" type="xs:
<xs:element name="ID" type="xs:string" /> <xs:element name="STANDARD" type: s‘string" >
<xs:element name="R_DATE" tyj date

ype
eTim  <xs:element name="NUMBER" type="xs:integer” />
<xs:element name="COMPANY" type="xs:string| ~ <xs:element name="OPERATOR" type="xs:integer" />
<xs:element name="REPAIR_CONTENTS"y ~ </xs:sequence>
<xs:complexType> <lxs:complexType>
- <Ixs:element>

<xs:sequence> | .

<xs:element name="JOB_NAME" type="xs:s{ <xs:element name= WORKER">

<xs:element name="REPAIR_METHOD" typ¢ <xs:complexType>

<xs:element name="D_FACILITY" type="xs:q ~<XS:Sequence> N . . .

<xs:element name="WORK_PERIOD" type=] <xs:element name="NUMBER" type="xsinteger" />

<Ixs:sequence> (;xs§;§:$e"r\ctegame='LlcEMSE" type="xs:string" />
<hesicomplexType> </xs‘5omp|exT pe>
<Ixs:element> i

<Ixs:element>
<xselement name="SUPPORT_ITEM"> | oo’ o - TRANSPORT">
<xs:comp\e>l<Type> <xs:complexType>
<xs:choice> <xs:sequence>

<xs:element name="DEPARTURE" type="xs:string" />

o <xs:element name="DESTINATION" ty; string” />
<Ixs:choice> <xs:element name="ITEM" type="xs:string" />
<Ixs:complexType> <xs:element name="STANDARD" type="xs:string" />
<[xs:element> <xs:element name="LOADAGE" type="xs:integer" />
<[xs:sequence>
<[xs:complexType>
" [{ </xs:element>
<xs:element name: <xs:element name="RESCUE">
<xs:complexType> <xs:complexType>
<xsisequence> <xs:sequence>

<xs:element name="CASUALITIES" type="xs:string" />
<xs:element name="FIRES" type="xs:string" />

<Ixssequence>

<Ixs:complexType> <[xs:sequence>
<Ixs:element> (;/;;e @:nmee‘lteﬂyw
<[xs:sequence> X
<Ixs:complexType> <xs:element name="ADMINISTRATION">
<[xs:element> <>és oomplexTyEp
<[xs:schema> X$:Sequence:
<xs:element name="NUMBER" type="xsinteger" />
</xs:sequence>
<Ixs:complexType>
<Ixs:element>

(Figure 4) XML Schema to Transmit
Recovery Resource
Demand Information
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<xs:complexType>
<xs:element name="REPAIR"> s seé’uemﬁ'l
<xs:.complexType> <xs:element name="NAME" type: >
<xs:sequence> <xs:element name="REG_NUMB string” /2

<7xml version="1.0" encoding="utf-8"?>
<REPAIR VER="1.0" xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="RepairEDOC xsd">
<ID>R2014-E001</ID>
<R_DATE>2014-04-01 16:00</R_DATE>
<REPAIR_CONTENTS>
<JOB_NAME>21# K. -2 5--*</JOB_NAME>
<REPAIR_METHOD>w}tH % 7]</REPAIR_METHOD>
<D_FACILITY> 313 B 20M</D_FACILITY>
<WORK_PERIOD>FROM 16:00 TO 18:00</WORK_PERIOD>
</REPAIR_CONTENTS>
<COMPANY>00 - tHi</COMPANY>
<SUPPORT_ITEM>
<EQUIPMENT>
<NAME> &%= #]</NAME>
<REGI_NUMBER>R2012-001</REGI_NUMBER>
<STANDARD>000</STANDARD>
<NUMBER>2</NUMBER>
<OPERATOR>2</OPERATOR>
</[EQUIPMENT>
</SUPPORT_ITEM>
<SUPPORT_LOCATION>d < TRAF %= 2]</SUPPORT_LOCATION>
<SUPPORT_GPS>35.384N 128.36E</SUPPORT_GPS>
<OPINION> L% 5. 20M =) 5ol A AP 2 A fr2do] dojytsytt
A&ehA] e ET FEhThOPINION>
<SENDER>
<ORGAN>3] 3] &7 2] A} 7 g A] 2~ EI<JORGAN>
<NAME>&-71 5<INAME>
<TEL>007-0007-0000</TEL>
</SENDER>
</REPAIR>

(a) XML document to request recovery equipment

<SUPPORT_ITEM>
<WORKER>
<NUMBER>10</NUMBER>
<LICENSE>$1-3-</LICENSE>
</WORKER>
</SUPPORT_ITEM>

(b) Part of document to request manpower

<SUPPORT_ITEM>
<TRANSPORT>
<DEPARTURE>00+"-t}|</DEPARTURE>
<DESTINATION> T3 1 </DESTINATION>
<TEM>uEE] 2 <1 E</ITEM>
<STANDARD>000/00</STANDARD>
<LOADAGE>100/10</LOADAGE>
<ITRANSPORT>
</SUPPORT_ITEM>

(c) Part of document to request transportation

<SUPPORT_ITEM>
<RESCUE>
<CASUALTIES>3</CASUALTIES>
<ISFIRE>NO</ISFIRE>
</[RESCUE>
</SUPPORT_ITEM>

(d) Part of document to request emergency aid

<COMPANY>th -4 1§ =2} €1 A }</[COMPANY>
<SUPPORT_ITEM>
<ADMINISTRATION>
<NUMBER>2</NUMBER>
</ADMINISTRATION>
</SUPPORT_ITEM>

(e) Part of document to request administration support

(Figure 5> XML Document to Request
Recovery Resource Support
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(Figure 7 Process flow of Facility
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