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Abstract

Recently, drones are used widely in disaster areas, such as disaster relief and rescue, information collection
and monitoring of affected areas. In particular, drones are highly useful to quickly identify the broader
range of disaster damages. However, considering the specialized skills required for the operation of drones,
training human resources and preparing equipment needs considerable time and budget. The public resources
are not sufficient to monitor the damage, particularly in the case of large-scale disaster. This study aims
at providing a new public-private cooperation model to support disaster response using private expertise
and resources. In order to support disaster response during Typhoon Soulik in August 2018, we organized
a collaborative team of emergency drone deployment based on the public-private cooperation and tested
its efficacy. For a continuous operation and development of such activities based on public-private
partnerships, increased efforts for institutionalization would be needed, including update of joint public-private
organizations and operating systems, financial support, public relations, and routine training programs.
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Establishment of a Disaster Response Support System based on Public-Private Partnerships

Establishment of disaster response support system
based on public-private partnerships

Operating system

+ Forming a consultative group with
drones’ civilian experts

+ Building cooperative systems for
gathering images by using drones

+ Activing a trial operation for
supporting typhoon response site,
the case of typhoon Soulik

Figure 1. Research framework
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Institutional direction

* Investigating status of private
organizations that is managed by
local governments

» Considering operational problems
through in depth interviews

* Proposal of institutional direction
for continuing operation of system
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Figure 2. Concept of the public-private consultation group
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Site control center

Public domain
(Ministry of the interior
and safety)

On-site controller | . .

Site command post

& supporter Private domain
(Flight commander) i _
Operating assistant
Flight member
| | | |
Pilot 1 Pilot 2 Pilot n-1 Pilot n
Flight member Flight member Flight member Flight member

Figure 3. Organization of drone emergency management team
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Table 1. Role of site control center and site command post

Item Matters of management
* Monitoring the disaster situation
Disaster Site control | Gathering information on the damaged area
occurrence center * Determining whether operating drone emergency operation team
situation * Activating the emergency contact network

« If necessary, dispatched manpower to control on-site and support to drone operation

+ Sharing information and making emergency calls to the flight commander who is lived in on-site

Site control
or nearby

center LT . . . S . . S
. 1 s + Administrative processing such as flight permit, cooperation with police, fire station, and municipality
mergency contact an shanng . R R .
. : ; * Activa e emergency contact network through regior commander, and the flight commander
information of disaster Activating th gency t network thr gional flight der, and the flight d
situation on site Site command organizes flight team members
ot + Checking all equipment to get ready for drone flight
P + Maintaining close contact between site center and site command post to share the situations of
each other
Site control | Final checking the status of flight team members with flight commander
) center - Sharing related information such as disaster situation, damaged area with the site command post
i On-;lte ‘ - If necessary, request to filming the specific damaged area
ispatch an - - - — -
conduct Site command | Dispatching on-site and establishing a foothold for emergency drone operation team
post + Identifying the risk factors in the flight/filming area and preparing a safe flight plans

+ Sharing information of disaster situation, flight plan, and work schedule with flight team members

Site control | * Double checking transmitted video images (frequent report)
center « If necessary, requesting additional video images on-site

Confirmation of drone filming

images on the disaster site | Site command | Drone filming and confirmation (flight commander’s discretion)

+ Transmission of the video images including location information to the site control center (frequent

post report)

+ Transmission and display the confirmed video images to disaster management system(smart big
Site control board)

center « If necessary, sharing information via the system to national disaster and safety status control center,
ministry of the interior and safety, and also control center of local governments

Transmission of filming
images and displaying on the
disaster management system
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Table 2. The comparison of local government’s operation status

Item Regional autonomous disaster prevention team | Volunteer of community safety monitor Safety sheriff
Foundation The year of 2005 The year of 1999 The year of 2018
* Natural disaster prevention & monitoring | . . . . . .
Purpose activity Checking and reporting the safety risk | * Checking and reporting the safety

- Disaster recovery support

of living environment

oversight of seven practices

Countermeasures against natural disasters act:

Framework act on the management of

Legal basis | article 66(organization of regional autonomous | disasters and safety: article 19(reporting, None
disaster prevention team, etc.) etc. on disasters)
Ordinance Date of enactment varies according to local None None
government
Time of activity On demand operation Always on operation Always on operation
+ Disaster momtoqng and supporting recovery | * Checqug children’s play fagll}tles - Reporting violation of safety oversight
oy damaged by wind and flood + Supporting Safety Korea training .
Activities . . . . L of seven practices
+ Supporting snow-removing work + Checking safety issues on living - .
. . + Advertising campaign, etc.
+ Campaign to how responds heat, etc. environment, etc.
System None Mobile application Mobile application
Budget Support fund is appropriated based on local | Officially none, but there is subsidy to None

government ordinance

support public services




1

0]
pal

H
=

o3
3|

o

=
=

A2 FdAe] AT

=

o] @ Aol o= A3}

253 A3} wuA A4
2 71508 olod a7} 27 etk
5 AR W) B AR A28

HELESAH

t

2)

[e)
w

o we} At

3

129 A% B AT g 3

i

&
o AEolM e 24 Al

stol 2T B9 o FolAm, A7

AL AT A7

= A

=

SA AAA 8
2 ZFo] o]FofA{t) A EASAFY 7A -

L

.

=

|
AN N AE  Aeo (A GAE TGS A

)5 A AR SR g AR T4 -

)l =A
e A

e,
K
!

10 Crisisonomy Vol.15 No.11

7oA

3|
S
L
=
[¢)
o
b
=2
=

18 BFo FRAG BARY

34

=
AR

%

o eddbe AR

;0.._

s

oj
ol
B3r

=

M.O
oh

o

E

1

U

b 91 etk A

9

A RUE ARG 1999 Ao

HAZAZ o] Fo|XH.
2 A E o} AAA A

Aot i BER #Y

=

=

[e]

) A H 2,
&

s, A=)

S
=%
6

A3, WS, TR
T
- A 3

b

p ol

& ol ZARE Tt 2ok AR A

E
B

fo Agg o2 oats AL E

kol AHA 29

o

[

YA A=

1

o) 7} itk A A At W A <

ZHl(e]. AT, wEHl 5)

220 271
o2k BE

“

fod of=lol

9]

&

B

ofp

~

3!
N

A2

)

s

@A FANUA

)
o]

o

gl mHEt. o

\

<

917}
14

R
OT_

o 444
b1 9

=
o

e} 2

%71 mEol EFH ol Aol mE

st

o

Ea) g

=
=

°|t}. 9]

)
s}
v

871 9

)

e ol of A ARz = 1174

[

[

5

=

=

F A

Hes HERE A

Es

2.2 A

3 87 BE

B

—_ )
o

A8

stc} 1

S

ol dg



q

A

11

i

H &
w2

)

7=
find

o
+

[e)

e
shelo] s ofof

e

=1

Bl

) 3

I
=

A &

Z
&

Z3A

L

s

A

9|

A i AR 2

‘?’]
el B A A RE R dTole e}

=

=

'Hi_
o,

pul

U o w2l AlEe 915e] 5ol A

s
H o]

) ANIE B
A zolH

o

fLE

L
2}

pas
ozl A=

Establishment of a Disaster Response Support System based on Public-Private Partnerships

=
=

}

o
fs

o},
ZAHAFAL 2018

=

s}
3

b A Al a4, OFEE7] H

& T ZAAT} Hof S FA T BHDEH

A
o

sl

oaal

AAA A

=

[

4 71 gAY =Ho] B

}o17]3]

=

s
B, B A e A S

toh o714 e

1

0]
pil

Q

2.0

(A7)

H]

it
olct,

AR zE 2 AATE= W

o

7]4ko] mw]

2]
HE7L 228

bl

o

3. AARY
B ZllA

HgzA;

3 - B3 E Adde] o) $24° H

V.

&
Far

3]

LI
[¢)

Holtt. uj

Foll =T

S

1

.

s
a-

17} 7t

ole}

R

2

&
5

Z3

A

A
v

b ol

¥e)
pil

A 3 F

H
719

- A

=
=

af A 37l A A<

A AR ol A

5

=
E

L.
&

(Top-down) 5
o
=

|

=
=

S

7}

|

o et e
g @E85e QoA A

Z]
=

Adta of-s-A

}

;OL

1o

kB

\

Nd

AZE ek ool F2(

A

A Al 35 g8 e

b4 gtk HolA oot gl

Aol el A7 5

aL
o

LA
Al
2

=
29 ol

Z I3 Rzt
AN Ethe Aol vkg

Fot.

0]

A

A

B
olt}. F017

!
=i

L

2 ojojd 2271 o

bl 9HE FHAAG 25

o

[e]
=

1

Fefet

L
fu

o o

]_

5

T

+o]
s

=

]

=
TE
R

s
ud

S
o]
A



12 Crisisonomy Vol.15 No.11

Health Research through Crowdsourcing. Journal of

Environmental Health Sciences. 40(3): 171-177.
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