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ABSTRACT

When an disaster(electrical fire, structural crack, water pipe rupture, etc.) occurs or is likely to occur in the
Underground Utility Tunnel(UUT), The UUT management office should propagate an alert message to relevant
organizations such as local government, firefighting, military, police, electricity, telecommunications, and water.
All organizations which receiving the message must work together to solve the disaster crisis quickly. The
Common Alerting Protocol (CAP), a digital format for exchanging emergency alerts, allows a consistent alert
message to be disseminated simultaneously over multiple communications pathways. This paper introduces the

detailed specifications of the CAP profile for disaster management of the UUT
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E 1. <alert> AlZTHE AHA
Table1. Detail of the <alert> segment

<urgency>

Event Urgency

union {Immediate, Expected, Future,
Past, Unknown}

<severity>

Event Severity

union {Extreme, Servere, Moderate,
Minor, Unknown}

<certainty>

Event Certainty

union {Observed, Likely, Possible,
Unlikely, Unknown}

<audience>

Audience, recipient name

unique “user-defined”

<eventCode>

Event Code

unique “user-defined”

<effective>

Effective Date

form “2002-05-24T16:49:00-07:00”

<onset>

Onset Date/Time

form “2002-05-24T16:49:00-07:00”

<expires>

Expiration Date/Time

form “2002-05-24T16:49:00-07:00”

<senderName>

Sender Name

unique “user-defined”

<headline>

Headline

“user-defined”

<description>

Event Description

“user-defined”

<instruction>

Recommended action for recipient

“user-defined”

<web>

Information URL

unique “hyperlink”

<contact>

Contact Info for Follow up

“user-defined”

Element Definition

Notes or Value
. . Message ID

<identifier> ; g“ —
unique “user-defined
Sender ID

<sender> - « T
unique “user-defined
Sent Date/Time

<sent> " "
form “2002-05-24T16:49:00-07:00
Message Status String

<status> union {Actual, Exercise, System, Test,
Draft}
Message Type

<msgType> union {Alert, Update, Cancel, Ack,
Error}
Source System or Sensor

<source> - m T
unique “user-defined

<scope> Scope

P union {Public, Restricted, Private}
.. Restriction

<restriction> - -
required <scope> Restricted
Receiver IP or ID

<addresses> | required <scope> Private
optional <scope> Restricted or Public

<code> Handling Code
list “user-defined”
Note

<Note> required <status>Exercise or
required <status>Error
Reference message ID

<references> " N s >
form “<sender>,<identifier>,<sent>

- Incident IDs
<incidents>

same as <event>

1A o5
919.9218) XA, w47 A7k Aslof & A
A% the W, FolA AR, 3 JuE Bk

YA
AR

A7k, jale] 2], o] AlE,

<parameter>

System-specific additional parameter

form

<parameter>
<valueName>name</valueName>
<value>value</value>

</parameter>

E 3. <resource> A|TTHE AMA|
Table 3. Detail of the <resource> segment

F 2. <info> A|THE AHA Definition
Table 2. Detail of the <info> segment Element Notes or Value
Element Definition <resourceDesc> Resource Des.cription
Notes or Value text “user-defined”
Language MIME Type
<language> EFC 3866 {en-US, Other] <mineType> REC 20 4?)
vent Category . .
SR list {Geo, Met, Safety, Security, <size> Eﬂe S
Rescue, Fire, Health, Env, ytes
Transport, Infra, CBRNE, Other} <uri> Resource URI
S Event Type unique “hyperlink”
user-defined . Dereferenced URI
Recommende Action Type <dereUri> base-64 encoded data of uri
eI list {Shelter, Evacuate, Prepare, ok Disoct
Execute, Avoid, Monitor, Assess, <digest> ash Diges
AllClear, None} SHA-1 (FIPS 180-2)
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E 4. <area> AlZRIE AMA|
Table 4. Detail of the <area> segment

CAP segments: alert, info, resource, area

alert
Definition Message ID (identifier) .
Element Our-defined elements
Notes or Value Sender ID (sender) \
oo Sent Date/Time (sent)
<areaDesc> Area Description Message Status (status)
text “user-defined” Message Type (msgType) ‘ 2 [25 ]
Area POlngH Source (source) 2.3
<polygon> Scope (scope)
WGS 84 Restriction (restriction)
. Area Circle Addresses (addresses)
<circle> . - .
WGS 84 Handling Code (code) Elements in boldface are
Note (note) mandatory; elements in ita_lics
Area Geocode Reference IDs (references) have defa_ult values that_wﬂl be
fi Incident IDs (incidents) assumed if the element is not
orm n present; asterisks (*) indicate
<geocode> that multiple instances are
<geocode> permitted.
<valueName>name</valueName> *
<value>value</value> info resource
</geocode> Language (language) Description
e Event Category (category) * (resourceDesc)
<altitude> Area Alititude Event Type (event) % | MIME Type (mimeType)
WGS 84 Response Type (responseType) File Size (size)
Area Ceiling Urgency (urgency) URI (uri)
<ceiling> Severity (severity) Dereferenced URI (derefUri)
WGS 84 Certainty (certainty) Digest (digest)
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Tl AAE 732 AHFdl= A9 <scope>= £ 7 oME 4
‘restricted’ &, <restriction>-< 541 7|3 A F=F, Table 7. Proflle for the event
<audience>+ A1 7|3 WA, <addresses>= Al <eveniCodes
7|5k A|2~Ele] Atz ghe) wkek wjirdel] 7] <category> event> <valueName> | <value>
Underground Blue UUTEB
Fire | Utility Tunnel —selow | UUTFY
i 22 Z} ‘H’ﬁ . range
& 6. Al 1A Fire(UUTF) Red UUTFR
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vate person person person Tnundation Orange | UUTIO
P code name id (UUTI) Red UUTIR
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<parameter>
<valueName> <value>
dead: 0
HumanDamage missing: 0
injured: 0
Damage powerCable: Om
FacilityDamage teleCable: Om
waterPipe: Om
PropertyDamage 000,000 won
s Vulnerabl o
Vulnerabilities un.e.raf ¢ facilityName:count
Facilities
IdentifySigns Date/Time
R EarlyResponse Date/T}me
esponse EmergencyResponse Date/Time
Process RecoveryRestoration Date/Time
EndDisaster Date/Time

8, i, Aslal) Hu, APl EeES)
edale] ARk 8B An, FEF A A
TR, 2108, MIAS, a7, AEE

2.2.4 HE|o|cjo] 74

FET A A1F =AY mR FERE AET
AT, AT, AFEAT, 7T, W W 5
A, AT, wAw AR, 207 4HAE 5
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Table 8. Profile for the resource
<resourceDesc> <mineType>

*
Basic information about UUT 1mage/
audio/*
Event information by UUT videof®
vent information by system textf*
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Table 9. Profile for the area

<areaDesc> Composition of Element

Office address of UUT

<areaDesc></areaDesc>

<areaDesc></areaDesc>
Geospatial shapes, altitude| <polygon>x,y ...</polygon>

of UUT <altitude>-z<altitude>
<ceiling>-z<ceiling>
< D >< aD >

Region Code of UUT areaDesc></fareaDesc
<geocode></geocode>

<areaDesc></areaDesc>
<circle>x,y O0</circle>
<areaDesc></areaDesc>
<circle>x,y r</circle>
<areaDesc></areaDesc>
<circle>x,y 0</circle>

Event Location

Event Range

Response Position
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Table 10. Sample alert message for our scenario

alert.xml

<?xml version = “1.0” encoding = "UTF-8"7>
<alert xmlns = "urn:oasis:names:tc:emergency:cap:1.2”>
<identifier>6430236-0000000000000002</identifier>
<sender>T2707310</sender>
<sent>2022-07-21T13:36:45+09:00</sent>
<status>Exercise</status>
<msgType>Update</msgType>
<source>sys @uut.ochang.cheongju</source>
<scope>Restricted</scope>
<restriction>6430236</restriction>
<addresses>sys @ 119.ochang.cheongju</addresses>
<note>Fire Response Training</note>
<references>T2707310,6430236-000000000000001,
2022-07-21T13:25:45+09:00</references>
<incidents>UUTF</incidents>
<info>
<language>en-US</language>
<category>Fire</category>
<event>Underground Utility Tunnel Fire(UUTF)</event>
<responseType>Execute</responseType>
<urgency>Immediate</urgency>
<severity>Moderate</severity>
<certainty>Observed</certainty>
<audience>119.ochang.cheongju</audience>
<eventCode>
<valueName>Orange</valueName>
<value>UUTFO</value>
</eventCode>
<senderName>uut.ochang.cheongju</senderName>
<headline>[uut.ochang.cheongju]
Underground Utility Tunnel Fire Orange,
(UUTFO)</headline>
<description>A Fire occurred in the power cabin
between the ventilation shaft No.5 and No.6 ®
</description>
<instruction>On-site Response:Ventilation shaft No.5
</instruction>
<web>https://www.cjsisul.or.kr/uut</web>
<contact>uut.ochang.cheongju 043-123-4567</contact>
<parameter>
<valueName>HumanDamage</valueName>
<value>dead:0,missing:0,injured:0</value>
</parameter>
<parameter>
<valueName>FacilityDamage</valueName>
<value>powerCable: Im,teleCable:Om,
waterPipe:0m</value>
</parameter>
<parameter>
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<valueName>PropertyDamage</valueName>
<value>Unknown</value>

</parameter>

<parameter>
<valueName>VulnerableFacilities</valueName>
<value>Power Cable Joint:10, Ventilation Fan:8,

Control Panel: 21, Light Box:105
</value>

</parameter>
<parameter>
<valueName>IdentifySigns</valueName>
<value>2022-07-21T13:25:45+09:00</value>

</parameter>

<parameter>
<valueName>EarlyResponse</valueName>
<value>2022-07-26T13:31:45+09:00</value>

</parameter>
<resource>
<resourceDesc>EventSymbol</resourceDesc>
<mimeType>image/png</mimeType>
<uri>https://.../symbol_icon.png</uri>

</resource>

<resource>
<resourceDesc>ResponseMap</resourceDesc>
<mimeType>text/html</mimeType>
<uri>https://.../reponse_map.html</uri>

</resource>

<resource>
<resourceDesc>RailRobotCAM</resourceDesc>
<mimeType>video/webm</mimeType>
<uri>https://.../robot_cam_02</uri>

</resource>
<area>
<areaDesc>UUTShapeAlitude</areaDesc>
<polygon>33.4513,126.5715 33.4495,126.5713

33.4499,126.5726 33.45068,126.5732
33.4513,126.5723</polygon>

<altitude>-6</altitude>
<ceiling>-2.5</ceiling>

</area>

<area>
<areaDesc>EventLocation</areaDesc>
<circle>36.52,127.42 0</circle>

</area>

<area>
<areaDesc>EventRange(km)</areaDesc>
<circle>36.7133,127.4239 1</circle>

</area>

</info>

</alert>
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