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A study on the development of a system for collecting and displaying
disaster site information for disaster situation management : focusing on
earthquakes
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Abstract

The importance of disaster management and response is emerging as various disasters such as COVID-19,
torrential rains, and fires occur one after another. In addition, in order to respond efficiently throughout disaster
response activities, it is necessary to quickly collect disaster site information and quickly check the site situation
through photo and video information so that rapid disaster response can be achieved. In this study, essential
information required for decision-making was derived by analyzing the essential activities of each disaster
response stage, analyzing the crisis management standard manual and related laws for each disaster type, and
daily comprehensive report. In addition, a list of information necessary to grasp the situation of the disaster site
and grasp the status of real-time damage was derived to establish guidelines for collecting volatile disaster site
information, and disaster situation information can be efficiently displayed through a spatial information-based
display system. By presenting essential disaster management information to be collected first, the person in
charge of collecting information can efficiently collect information, and the situation room in charge of disaster
response decision-making is expected to enable more efficient disaster situation management by receiving only
the necessary information.

Keywords : Disaster, Disaster Situation Management, Disaster Site Information, Crisis Management Standard
Manual, Disaster Response Decision-Making
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Analysis of activities of support
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organizations in the crisis
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Analysis of disaster cases in
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Analysis of official documents for
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Ex) Report the daily situation preparations

Classification of factors such as
accident overview, measures, and
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Support for decision-making in

charge of disaster response and

derive guidelines for collecting
volatile disaster information

Fig. 4. Research flow chart
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Table 1. Decision-making information factors for each stage of disaster response: earthquake

Disaster

response steps decision information element

decision making

« Earthquake accident information
and weather information in case of

« Consider establishing an action plan at the damaged site by locating the
location of the earthquake
« Identification of the damage situation immediately after an earthquake

Report reception an accident through real-time damage site situation information
and recognition | ¢ Earthquake location/scale « Consideration of emergency recovery equipment and helicopter
stage » Earthquake damage site situation dispatch to the nearest neighborhood based on the location of the

information carthquake, and deployment of rescue personnel )
« Residentevacuation arcainformation * Consider the evacuation area for residents based on the location of the
earthquake and identify the magnitude/region of earthquake damage
« Establish a support plan for the victims by identifying the location of
«Status of evacuation shelters in the evacuation shelter in the earthquake-prone arca, whether there is
g damage, and the number of victims

Situation earthquake-prone areas (location, « It is necessary to quickly identify damage to facilities (roads, bridges,

number of people in demand, etc.)
*Current status of damage to

facilities in earthquake-prone areas
* Possibility of after-shocks

propagation and
reporting stage

railroads, etc.)

« Identification of access routes for emergency recovery personnel and
equipment with information on damage to facilities and major facilities
in the earthquake-prone area

« Use when establishing a support plan for the victims through the current
status of evacuation shelters and victims

* Location information of major
facilities in  earthquake-prone
areas (lifeline, hazardous facilities,
underground facilities, etc.)

e Information on survivors and
missing persons in earthquake-
prone areas

« Earthquake damage area (ground
collapse, liquefaction, slope collapse,
flooding)

Emergency
equipment
operation stage

« In order to prevent secondary damage in earthquake-prone areas, it is
necessary to quickly determine whether damage has occurred based
on location information of lifeline facilities, hazardous facilities, and
underground facilities.

« Information on the calculation of the damaged area is required to
propose a state of emergency declaration and declaration of a special
disaster area and to establish a damage recovery plan.

* Real color centered on the half-destroyed building and surrounding area
is required for quick structure. In particular, in areas or buildings where
it is difficult for people to access, the location of missing persons can be
identified through drones.

« Information on the scale of damage
to facilities

» Temporary residential ~ facility
installation information (location,
capacity, etc.)

Repair/recovery
steps

« In the case of damaged facilities, it is possible to establish a damage
recovery plan only when the exact amount of damage is confirmed.

« It is necessary to confirm the safe zone based on the spatial information
of the affected area.

* Need to confirm space for installation of temporary housing facilities
other than residents' shelters
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Table 2. Data collection scope and duration : Earthquake
Category Term N g Source
MPSS (Ministry of Public Safety and | 2016.09.12. . . )
Security) 9016.10.03 62 Earthquake in Gyeongju. http:/www.mpss.go.kr
MOIS (Ministry of the Interior and 2017.11.15. Earthquake in Pohang, ) .
Safety) ~2018.02.14 106 Gyeongsangbukdo. http://www.mois.go kr
Total - 168 - -

Table 3. Major information elements of daily situation report and response situation report in the event of an earthquake.

Re

sponse stage.

Information element.

Dis

aster occurred

Disaster accident information (overview of occurrence), weather/sea information, and report

reception information

Initial response.

Disaster situation-related ministry distribution information, evacuation/relief/report
reception information, weather/sea information, casualties information, facility damage
information (public/reason), secondary damage prevention information, aftershock
occurrence information, and major response information by institution.

Emergency Response
(Emergency Vehicle

Operation)

Disaster accident scale information, search/rescue information, life ship and dangerous
facility information, detailed human injury information (including Lee Jae-min), weather/sea
information, emergency equipment response situation information, aftershock occurrence
information, future action plan

restoration

Weather/sea information, recovery information, facility inspection
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Table 4. Disaster scene collection information : Earthquake

]
=

[ AE2 Table 4

A

*Qverview of disaster occurrence.

Date and time. Earthquake overview weather conditions
Enicent o ) maritime information
. . Local proenter earthquake | seismic On-site | Weather . Whether
Year| Month | Day | time fminute / epicenter . . . type . . L wind |aftershocks
government location magnitude |intensity action | warning |wavelength| digging |direction/ occur
speed
Foreshock/
mainshock/ m/s
Aftershock

*Damage status

. Current status of wounded transport . .
human casualties hospitals (by hospital) Displaced Person Shelter Information
. - - Temporary
Dead missing -~ Hospital injury N ) victim Evacuation
mnjury | e Dead Evacuation| personnel didn'teo didn'teo
male |female | male |female Admission |diagnosis/homecoming| ~ Etc homecoming g homecoming| 8
home home
number |number |number|numbernumber| number| b b b b b b b b b
of of of of | of of | Mumber |number | number | number number | number |number | number | number
people | people | people | people | people people of peaple |of people| of people |of people of people| of people |of people| of people |of people
property damage summary Place
total damage landslide Ground Tsunami Arca ofdamage Facility | facility -
Collapse to public address Facility type
area Damaged area damage area e name | manager
Damage Area facilities
n m n m n Public/, private
facilities
damage to individual buildings
insurance
bul!dlng ‘t;ulldtmg Floor use| building condition - bmldmg owner damage range damage type
size Structure affiliated |  insurance
company amount
In use, under
‘ consiruction. under " Totally destroyed,
m’ P million won m’ half-broken, partially
construction (new destroved
construction, extension, y
remodeling, etc.)
*Mobilization Status
Personnel Status Equipment Status
. olunteer general .
Fire fire | police | soldier | public Relevant Etc | command | Pump water |clevated)articulated chemistry TOSCUe | mbulance helicopter| Ship | Etc
fighting |, . . 1 | organizations tank | ladder | ladder team
brigade official
number | number | number | number | number|  number | number | number
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