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Abstract Drones, which show strong growth in the fourth industry, are commonly used for disaster
response. In the event of an actual disaster, local governments should carry out 13 cooperative functions
to respond to the disaster, but there are difficulties in collecting on-site information in places where it
is difficult for people to access or grasp the situation. Based on the 13 collaborative functions that are
essential for operations in the event of a disaster, a utilization plan of highly utilized drones was derived.
Through the analysis of overseas cases and drone utilization by each department, a total of 10 out of
13 collaborative functions of the Disaster and Safety Countermeasures Headquarters (disaster situation
management, emergency life safety support, emergency recovery, disaster resource support, traffic
measures, medical and quarantine services, disaster site environment maintenance, social order
maintenance, search, rescue, and emergency) were derived. These results can enhance the efficiency of

the disaster response by presenting a plan to utilize drone images for each function.
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Table 1. Details of 13 cooperative functions for
disaster response

Functions

Details content

@
Disaster situation

Establishment of emergency work system
/ situation report management
Organization and activities of disaster
response organizations

management Collection, analysis, dissemination, and
management of disaster information
Overall disaster response activities
Disaster zone subsidies/ Situation
management related to life safety
support
Management of the status and
@ acceptance of victims and the status of
Emergency meals
Life Safety Management of the status of disaster
Support relief activities and the status of relief
supplies
Dedicated to measures for bereaved
families and emergency livelihood
protection
Management of communication facilities,
® emergency trade status, and damage
Emergency conditions
Communications Support for emergency recovery and
Support management of telecommunication
facilities infrastructure
@ Management of damage status of
Facility damaged facilities
Emergency Emergency recovery situation
Recovery management
® g
Eneray Lifeline damage management
Lifeline emergency recovery situation
Emergency
management
Recovery
Management of disaster prevention
® resource requirements
Supplies Identifying and managing the status of

management and
resource support

local governments, related agencies,
private ownership and surplus resources
Tracking and managing support

@
traffic measures

Traffic control at disaster sites
Alternative transportation measures and
operation of temporary routes

Opening and securing emergency
transport routes in isolated areas

®
medical care,
quarantine

Support for emergency medical and
quarantine services in disaster-hit areas
Identifying and adjusting the status of
medical and quarantine resource
allocation




SHEARSH7| &38| =2 2] A218 A|10Z, 2020

Collection and treatment support for
land, sea, and environmental pollutants
Collection and disposal support for
disaster sites

Recovery status management

©® Environmental
Maintenance at
the Disaster Site

Restrict access to disaster sites and
control vehicle operation
Evacuation order

Support for maintaining social order

©
social order
maintenance

()

o Volunteer guidance and management

Volunteer o .
Promote activities to support the public

Management

@ Search for dead, missing persons

Life saving, first aid, emergency
transportation, and water supply support

search, rescue,
and emergency

Briefing on disaster recovery situations
® and preparing press releases

Disaster Recovery | Dissemination of disaster warning and
Promotion warning issues

Promote national action tips
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Table 2. Detailed function of drone

Section Details function
Mounting camera equipment
Filming Real-time shooting and relaying are possible.
Structure and region mapping is possible
Equipped with infrared and chemical sensors
Temperature, humidity, air quality, and
Detection chemicals can be measured
Heat detection and night monitoring when
using infrared sensors
Mounting rider equipment
Measuring distance, enabling
Measurem . . .
ont three-*dmlensmnal modeling of structures or
terrain
Precision measurement is possible

3.1 13 VIS B2
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Table 3. Drone utilization by Ministries

Ministries

Application field

Corresponding collaboration function

Korea
Forest Service

Prevention and evolution of forest fires, foresight
of forest pests, shooting of landslides,
investigation of illegal forest damage sites, etc.

Disaster situation Management
Maintaining social order
Emergency recovery

Cultural Heritage

Investigation and restoration of cultural
properties, prediction of pests of cultural

Disaster situation Management
Emergency recovery

Administration properties, monitoring of vulnerable districts in ¢ Disaster Resource Support
the Royal Tombs of Joseon, etc. * Medical / Quarantine
L . . * Disaster situation Management
Korea Port monitoring, cargo risk entry, crime

Customs office

prevention, etc.

Maintaining social order
Traffic Measures

Animal and plant
Quarantine Agency

Epidemiological investigation and monitoring in
case of livestock epidemic, plant pest prediction
investigation, etc.

Disaster situation Management
Medical / Quarantine

National
Fire Agency

Searching for lives at disaster sites, aerial
photography, etc.

Disaster situation Management
Search, rescue, first aid

Miniatry of
Environment

Chemical accident response and monitoring,
national park monitoring, etc.

Disaster situation Management
Environmental Maintenance
Emergency recovery

National Disaster
Management Research
Institute

On-site investigation of disaster accidents, regular
monitoring of disaster vulnerabilities, safety
management of the public, etc.

Disaster situation Management
Maintaining social order
Search, rescue, first aid

Korea Coast
Guard

Coastal Safety Management, Life Search, Marine
Pollution Control, etc.

Disaster situation Management
Maintaining social order
Environmental Maintenance
Search, rescue, first aid

Rural Development
Administration

Pesticide spraying, farming field observation, rural
landscape and spatial status information
collection, etc.

Disaster situation Management
Emergency recovery

Disaster Resource Support
Medical / Quarantine
Environmental Maintenance

Korea National
Police Agency

Search for missing persons, etc.

Disaster situation Management
Search, rescue, first aid

Ministry of Oceans
and Fisheries

Marine monitoring, seaweed aquaculture
vegetation analysis and marine disaster response
in real time

Disaster situation Management
Emergency recovery
Environmental Maintenance
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Table 4. Utilization plan of Drone Video by

Collaboration Function

Section Utilization plan

Situation monitoring
Check the damage area/size/not
road path

1. Disaster situation
management

Relief and understanding of the
situation for the victims

2. Emergency
Life Stabilization

Support Deliver relief supplies
Check for damage to facilities such
as rivers, railways, and village
infrastructure
3, 4. . - S
. Real-time monitoring of facility
Emergency Facility R
restoration
Emergency

Identifying the situation in the
energy-isolated area and
monitoring the recovery site
Check if there is any damage to
Lifeline

Recovery/ Energy
Functional Recovery

Identifying Tribal Resources in
Damaged Areas

Monitoring the input of resources
to the affected site (tracking,
confirmation of resource arrival,
etc.)

Identifying access routes to affected
areas and providing bypasses
Identifying traffic information
situation

5. Disaster
Resource Support

6. traffic measures

Implementation of air defense
Deliver medical supplies
Real-time monitoring of infectious
diseases

7. Medical and
Quarantine Service

Identification of disaster waste
Detect radiation and hazardous
chemicals and check their
concentration in case

8. Environmental
Maintenance
at the Disaster Site

The prevention of crime and
policing for the surveillance.
Monitor regulated area.

9. maintenance of
social order

Life saving and search (including
remote and controlled areas)
Providing evacuation routes

10. search, rescue,
and emergency
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