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A Study on the Site Selection Process of
Field Emergency Medical Facilities Based on

Text Mining
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Abstract

Purpose: In the case of mass disaster, the establishment of temporary medical facilities for the first

aid and treatment is required for the stable accommodation of patients caused by the disaster.

However, the criteria for decision making related to the deployment of field emergency medical fa-

cilities are not specified. So, The purpose of this study is to draw considerable factors needed for

the deployment of field emergency medical facilities and to make proposal for site selection process
of field emergency medical facilities on the basis of the factor. Methods: This study performs text

mining of disaster-related laws, guidelines and documents to derive key factors affecting site se-

lection, also proposes a decision making process and conducts virtual deployment to validate the

process. Results: The key factors for the site selection derived as the size of the damage, the size
of the DMAT inputs, the location of available place, and distance to the disaster base hospital. As

a result of virtual deployment following proposed decision making process, It is confirmed that the

site of field emergency medical facilities is changed depending on the type of disaster, even if the

scope of the disaster damage was the same. Implications: The deployment of field emergency medi-

cal facilities requires a separate criteria for each type of disaster, not uniform, as a future research

a quantitative approach of the criteria needs to be performed.
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1. Introduction

1.1 Background and Objective
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1.2 Methods of Research
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2. Literature Review

2.1 Disaster Medical Response System

1) Disaster Medical Assistance Manual
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[Figure 1] Disaster Response Report System During a Disaster

Xt Al E0H A= [Figure 1)1 Z0

ZHo| EAE|0] U, B
K5O Mto|Z2X|nf 2HE 222

CksiC} X 7| Cf

= C}

= L [y [=}

S+FE ZW, WS IOARNBY 29, YHARER | X2
% BE DVAT #52 SUSIoI2uE) A DMATE Bl
o

=)

tA

|ZAE OIEXEE Z2h A7



2 HZNAZE FREO] AKX G CHYot 7|2l oA
TR M2z tf8Es0| XHE 7580l =A F+3Eof
ULt A ISELABLE 24 Ao EU2T2 X% 5o
T&RZb 5 A2 Ol X[&HE AO| Oldkls 8% OlSAHES
HUH B522 T A MK|AZH0] =4 & O|Y X
2 A0l O &kl= B9 BhrARSAtZ Qlof &tAtel 2&/ &
TEHEO| East Fe0 7IEdE, dY, =W 2X2Y
StH, FaXtel a0t ghAtel Aol golgt 3% 22 o=
J|2E 28 & UA=S ot Atk TW WHUS AHE =
O d¥3ECBRLAE FE 2=RE OOHEY HEMURD,
SYHE S22 A8 b, J&of w2t YAX|=
F YA, U, HABAL S2| BERE HE ALE
ot ULt

SN THHEEClE HYUSMFE, of 2 HUHY
2 EX0| oo A Y =HE, o7T QN =HE, 75
At S4ar 2xF S40] nAfShE X, Hi7t 2Rl X BHEY
= SAle R, gt [Hel 89), #7| W #=7t 7hk2
RE HYSBARL EX H20| 2FEAU2R HAlSIL A
Ct. O] 2o FHHQl LR MF 7|Z=nt S[AEE Z2 M~
= MAISHA] B QUL

2) Selection Criteria of Evacuation Facilities
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1) Related Research to The Selection of Medical
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2) Text Mining Method
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[Table 1] Term-Document Matrix

Document . . The Preparation )
The Management of| EMergency Emergency Inf<ecc(§|nc>tL:cs)l Dals(ejase for Earthquakes | Disaster
Disaster and safety | R€SPONS€ | \edical Service . and Volcanic | Medical | -
it Prevention ' ©
T Activities and Eruptions Assistance
erm .
M |
o [@n [ ™™™ W e]o|w[e|o|w|[e]o]| M
(W1) | Emergency patient 0 1 0 17 100 | 23 50 0 0 0 0 0 0 14 205
(W2) Injured 1 3 0 0 0 0 0 0 0 0 0 0 0 12 16
(W3) Casualty 2 2 0 16 0 1 0 0 0 0 0 0 0 27 48
(W4) | Additional Damage 0 10 0 0 0 0 0 0 0 0 0 9 3 0 22
(W5) Medical Staff 0 0 0 4 8 6 3 26 7 5 0 0 0 14 73
(W6) | Healthcare Worker 0 0 0 0 34 2 3 0 0 0 0 0 0 10 49
(W7) | Medical Equipment 0 1 0 2 3 1 3 0 0 0 0 0 0 3 13
(W8) First Aid 3 0 1 20 46 6 13 0 0 0 0 0 0 9 98
(W9) |Disaster Impact Area| 9 7 1 3 11 7 1 7 5 1 4 3 1 8 68
(W10) Quarantine 0 0 0 0 2 0 0 21 6 4 0 0 0 2 35
(W11) Disaster Type 6 6 1 6 0 1 0 0 1 1 0 0 0 5 27
(W12) Safe Place 0 9 0 0 0 0 1 0 0 0 0 0 0 6 16
(W13) Capacity 0 1 0 3 2 0 3 0 0 0 0 0 0 10 19
(W14) Drain 0 3 0 0 0 0 0 0 0 0 2 2 0 1 8
(W15) Transport 2 0 0 24 16 15 2 0 0 0 0 4 0 15 78
(wig)| Disaster base o | 1| o 7 00|60 | 0| 1]6]6]o0 16 53
Hospital
(W17) Road 0 0 0 0 0 0 0 1 0 0 5 4 0 6 16
(W18) Distance 0 0 0 0 5 0 0 0 0 0 0 0 0 3 8
(W19) Route 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6
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3) Text Network Analysis
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[Table 2] Consideration Factors

Factor Term Factor Term
Damage * Emergency * Medical Staff
Scale patient DMAT * Healthcare

(Number | ¢ Injured input Worker
of e Casualty Scale *  Medical
Patients) ¢ Additional [F2] Equipment
[F1] Damage e First Aid
* Disaster
Elicitation Impact Area Distance | ¢ Transport
of ¢ Quarantine to ¢ Disaster base
Available * Disaster Disaster Hospital
Place to Type Base * Road
Input » Safe Place Hospital | ¢ Distance
[F3] * Capacity [F4] ¢ Route
* Drain

1) Damage Scale
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[Table 3] Case Study of Disaster

rtot

sl 2= OlS%| 0|2
I} 4= 2CHs DMAT

Case Type

Casualty

The Shelling of

Yeonpyeong Island Terrorism | =

Death : 4
Serious injury : 16
Minor injury : 44

Chun-cheon Landslide

Disaster Landslide | =

Death : 13
Serious injury : 3
Minor injury : 25

The Mauna Ocean

Resort Gymnasium Collapse " Dgath _: 10
= Injury : 145
Collapse
* Death : 9

A Fir at Goyang Bus

. Fire = Serious injury : 4
Terminal *  Minor injury : 111
» Death : 16
Panigyo Accident Case Collapse | = Serious injury : 8
= Minor injury : 3
106-vehicle Chain ) * Death : 2
Collision in Yeongjon Traffic = Serious injury : 6
gong Accident wury -

Grand Bridge .

Minor injury : 68

3) Available Place to Deploy
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4) Distance to Disaster Base Hospital

TDOM Zpgd S flof UEE Meld SeelzAE 28 19

N8 T 0IE, EY E2 e, M

AHe| otetof| e7ELh g8 elzaE ST =F At

M2t HE0f &t 0|2 F2 7|[s22 ZX|&L,. 0|52
2E B3 A XYM 2t 0|FS 2l0otH, ER2 A
HEHS ooty =2ef H2|e| B3R, o|lstHre4t &
ZNoll ek Xo|7h et etH oz R HHAZOA A
HE MRS 0|5 =22t H2|E 2o|bjetct. SMe e &
Aot A SHE 2f0l8hs A2 MHAFM THHAHE
GAMKS| Aot BESH BAE ZHEICL

4. Virtual Deployment of Decision Making
Process
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4.1 Decision Making Process

1) Priority of Consider Factor

et SFORAIY HHAXIMHI B D2l
©Mz0l TDMO| 48 S0 BlESE T3z A%
SHUTE 33Ol A(i), (i) et 453 FREXSE B
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48Of ME40| T2 T2RY S M9l T+ [Table 4]
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[Table 3] Frequency of Keyword by Each Consider Factor

Factor | Term TF DF | TF-IDF | Normalization K
w1 205 6 3417 122
W2 16 3 533 147
(F1] W3 48 5 9.60 1.20 44.34
w4 22 3 7.33 157
W5 73 8 9.13 0.70
W6 49 4 12.25 146
[F2] w7 13 6 217 0.78 39.82
W8 98 7 14.0 0.90
w9 68 14 4.86 0.0
W10 35 5 7.0 114
W1l 27 8 3.38 0.59
[F3] W12 16 3 533 147 3572
W13 19 5 3.80 1.02
W14 8 4 2.0 1.04
W15 78 7 11.14 0.87
W16 53 8 6.63 0.66
[F4] W17 16 4 40 1.20 31.57
W18 8 2 40 161
W19 6 1 6.0 2.04
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B(F2)et 2EE Z0/(Q|E(W5), Q2T AXHWS), 2|2
H|(W7), 35X X|(W8))2| 7t5X|= 39.82, RIS ([F3])
IF 2HEE ZOo{(—{I(W9), Z2[(W10), i HF&(W1l), et S
ZtW12), =85 H(W13), His=(W14))= 3572, AT HA
ato| AHe[([F4]) e &0{(0]&(W15), HR(W16), =Z(W17),
HE[(W18), SM(W19))= 31.577} ALEE|QUCE A CHAMX]
ME 0H{Q0l0| 2M=2e Lol Z(EAtLd =), DMAT
SR, FU7sX Y, MHAF-E S| HE| =22 ZH

ShQict

2) Decision Making Process

: Site Selection Criteria

of Field Emergency
Medical Facility Related
Laws?
4 A Closest among
Check a Disaster "
Nearby Disaster Base
Damage Scale Hospital Information
rr— (Capeciy, Supples, eic)
Medical
Assistance
Manu: Input Check a Disaster Base Hospital
(o Medical Staff? aformation

T Patient
nage| Trans)

Determine a Input Scale
of Field Emergency
Medical Facility

Determine a Input Scale
of DI

Elicitation of Available
Place to Input

Selection of Candidate
Sites for Installation

Distance Analysis to

Disaster Base Hospital
Informatio

Determine The Form of Select The Field
Installation of Field Medical
Emergency Medical Facility| Facility Site
Check Placement Establish a Final Field
Consie i Medical Facility
Electricity, Waterworks, Drsin, etc.) Arrangement Plan

1 1) Related Laws

!« Framework Act on The Management of |
Disaster and Safety 1

1+ Emergency Medical Service Act

!+ Regulation on Emergency Response

1 Activities and Site Command '

[Figure 3] Emergency medical post decision-making process
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1) Disaster Damage Range Setting
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2) Determine DMAT Scale and Candidate Site
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[Table 5] Distance Information(Earthquake)

el Ay gy () | o1 | | 1R 1G] | TH] | Total
km |21.4]21.5|255(17.2|25.2|20.8|13.8| 4.7 | 18.8
o min| 47 | 49 | 55 | 35| 44 | 30 | 26 | 17 | 379
km |24.6]22.0|26.0|17.4|25.1|20.7|13.6| 4.6 | 193
© min| 48 | 51 | 57 | 37 | 44 | 32 | 28 | 18 | 394
km |25.6]23.0(27.1|18.7|249|20.6|13.5| 45 | 19.7
© min| 51 | 53 | 59 | 40 | 43 | 30 | 26 | 17 | 399
km |24.7124.7|33.2|204|24.8|204|134| 69 | 211
© min| 53 | 51 | 43 | 37 | 41 | 30 | 24 | 14 | 366
km |25.41254(339(21.2|256(|21.2|142| 76 | 218
© min| 55 | 53 | 45 | 39 | 43 | 31 | 26 | 16 | 385
km [259]259(31.7|21.6|26.1|21.7|158| 5.6 | 218
© min| 57 | 55 | 59 | 41 | 45 | 34 | 29 | 21 | 426
km |33.3]31.5(44.6|31.8/13.2|15.1| 57 |11.6| 234
® min| 60 | 68 | 57 | 49 | 20 | 27 | 16 | 18 | 394
km |31.4]35.8(42.2|294|123|19.2| 1.2 | 92 | 226
© min| 61 | 61 | 53 | 47 | 32 | 33 | 5 | 19 | 389

Note: Based on 12:00 Weekdays, Shortest Time Route

[Table 6] Distance Information(Infectious Disease)

Hospital

School [Al | [B] | [C] | [D] | [E] | [F] | [G]

[H] | Total

km [26.5]28.1(38.6(24.7|16.7|128| 65 | 6.6 | 20.1
min| 49 | 54 | 43 | 39 | 24 | 26 | 18 | 18 | 339

@

km |27.4|284|358|25.6(17.9|17.9| 6.6 | 49 | 20.6
min| 52 | 58 | 62 | 43 | 28 | 28 | 19 | 17 | 384

®

km |25.5]25.8(34.7(224|19.5|/182| 82 | 1.8 | 19.6
min| 51 | 49 | 44 | 37 | 30 | 24 | 17 | 9 | 326

km |25.9]26.7|29.7(23.3|23.0|165| 6.7 | 2.7 | 19.3
min| 52 | 51 | 59 | 39 | 33 | 29 | 20 | 11 | 36.7

km |26.0]27.7|34.5(242|169|166| 56 | 42 | 194
min| 47 | 53 | 57 | 38 | 36 | 23 | 15 | 12 | 351

km |27.1]26.7|35.6(23.3/20.5|194| 86 | 1.6 | 20.3
min| 54 | 49 | 44 | 37 | 35 |28 | 19 | 6 | 340

km |27.2]126.8|35.7|234|24.2|17.7| 68 | 21 | 20.5
min| 54 | 49 | 44 | 37 | 32 | 27 | 17 | 6 | 332

©)

km 26.7]27.2|36.1|23.8(23.7|17.2| 6.7 | 25 | 20.5
min| 50 | 50 | 45 | 39 | 30 | 26 | 17 | 7 | 330

®

Note: Based on 12:00 Weekdays, Shortest Time Route
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5. Conclusion
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