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Analysis of tourist safety accidents in Jeju Area using
GIS*
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ABSTRACT

This study aims to analyze the accidence of tourist safety accidents in Jeju using GIS
and to expand the understanding of tourist safety accidents in the Jeju area. For this
purpose, the eastern part of Jeju was selected as the study area, with the research
period set for the entire year of 2021. The analysis utilized data on tourist safety
accidents and emergency dispatch data resulting from these accidents in Jeju throughout
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2021. Based on this safety accident data, an initial analysis was conducted on the
accidence of tourist safety accidents across Jeju Island. This analysis identified patterns
in the occurrence of tourist safety accidents by month, time, and location. Subsequently,
using spatial data, grid analysis, and overlay analysis, the study examined the status of
tourist safety accidents and emergency dispatches to identify vulnerable areas. Through
this GIS analysis of tourist safety accidents, the study highlights the need for preventive

and responsive measures considering

the activity characteristics

of tourists. It

emphasizes the necessity of proactive preventive measures such as inspecting tourist
facilities and promoting safety accident prevention, particularly in vulnerable areas..

KEYWORDS : GIS, Tourist, Safety Accident, Jeju, Vulnerable Area
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TABLE 1. Previous studies on tourist safety accidents and GIS

Classification Researchers Main content
Jeong et Analyzing the number of safety incidents reported in the news regarding tourism and
' 9 leisure facilities from 1991 to 2022, and asserting the need for countermeasures as the
Studies related al.(2023) . . .
) accident frequency continues to increase
to tourist safety - - : - : —
. Analyzing safety accidents such as fires and falls in accommodation facilities from 2008 to
accidents Cho et T ) : ) . . .
2018 to identify the relationship between safety accidents in tourist accommodation
al.(2019) e N
facilities and contributing factors
Ryu et Classifying vulnerable zones for public sports facilities in Seoul for safety management
al.(2023) using GIS and proposing measures to enhance the efficiency of sports facility management
Studies related Park(2016) Using GIS to assess the density of tourist accommodation facilities and evaluate expansion
to safety policies
accidents and Shin et Using GIS to validate the suitability of designating protection zones for areas with high
GIS al.(2022) accidences of traffic accidents
Lee(2020) An analysis of emergency dispatches in the Busan area using GIS confirmed a clear

distinction between hotspot and cold spot regions.
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TABLE 2. Study areas

Subject Safety accident status analysis Vulnerable area analysis
Study areas Al areas of Jeju Island Eastern area of Jeju Island
Administrative Jeju—si area, Seogwipo—si area, Eastern area (Jocheon, Gujwa, Udo, Seongsan,
district Western area, Easten area Pyoseon, Namwon)
Area 1,845.88 km2 774.38 km2
2. A+ doly 3 o] A AE 8 e AFSHE
Aol TP QbAAly SEEA W ok AA T 21372 3R dole = 34 &
A EAel 2gerd ey EgE  SEIH
(https://www.bigdata—119.ke) o4 A1 gah= £ ddrel wAES a9 29 2. AlE
2021 AFSHANE g ebabn o THE7) SPAASL HIOfEE AR 5 b <
T 2% d3xEs geEnh Y gles AAbar A Aol ofeh WA SRR
AFERANE Aetainel s Agshis A T AUSITH, oIS Foiol wA bk
BE 20219 17 B AFEe g g ol iRk A8, AzieE, g sk o
Artarel Higk Ak 43, AbmEb R A, Al 3A] A AR} bl A A AskE S)Isk
7h ZEAZE B A So] wabso] gtk o} o]olx AlF TR bt HokA Y
ST Hlo|El= ARl AFEWRA L 2} TS flste] ATt ARl s SHAY
QABEB Y AT s Ao Azer = WREEE JEER weksha AR
2 olow 23] P tet HolEZ Wr of thet ZRIE dHoJeE st 1e=
weste] AT Aol B age] Age  AREAATE el ooy AT
ARehn g b dek olele Atmase) o W EAS spdrs erdd dug T
& ARG WA ATHIAE TRe sgx  FE EAMI ST AR BER) 13Fs

Tourist safety accident Emergency Administrative and fire
report data dispatch data station data

Separation/Summation

Separation/Summation
- Classification
Frequency analysis Merge Spatial Data administrative jurisdiction
{point) fire station location

l Merge Spatial Data (polygon, point)
(point

Geocoding

Data conversion
thraugh counting Data conversion
through counting

Multiple
occurrence areas
(hexa—polygon)

Dispatch time
(hexa—polygon)

)

‘ Overlay ‘

l

/ Status analysis resut / / Vulnerable area result /

FIGURE 2. Research flow
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TABLE 3. Accident classification

Excluding traffic accident

alggle%t Falls Lacerations - Blunt Anmal e qotal TOA
/Punctures injuries /Insect

Frequency 914 785 310 98 84 313 1,590 2,504

% 3.50%  31.35% 12.38% 3.91% 3.35% 12.50%  63.50% 100%
Zeh= Abatel digh XRIE HloJElE 7= Astal Sl WEALLE AlLle ARL(1,59071)
AT E ddsle] g AA 2 T2 7 vk wEAtLE Alels Al
< &SRtk Bo R olgA gklE QbdAlaL = ol 7P wo] whgegion ojoja Gt

thlt A9 ST FHEAH gk 331 /Aol o] gk fbdAlaLE ERIE Gk
R FHEANS Fot] HFHow wEA <t ARl HIEE B ol AlFAIellA g b
ArkaL FHoA NS &SItk AAbAlE WEARL Boh wEALE AlLsh At
a0l u ol wAsiglon of7lele= 3 AL
Ay} 9 =0 A, D T A Akst = W 2ol ot
AbaL Fol gkt olggh QbdAtaL WY s}
L qblAbaL A & IR EEE ool Avind a7 33 2k
2021 71Z07 AFAeIA Ay v T2 30X Hol= mhe} o] AFAee] ¢
A QA= E 27757007 o] F AbTUE B QPEAtaLE AT ARl AxA xSt
o] mAto|ALF AR H= AT A|7Fo] I I glom AAoR ke FAH0E &4
A8 A = dolge] olako] 9= A9l A3 Fo Aol Eo] WSt Qlrk
2717% A9ek 2504719 bdAluE dpo  IElA *JEHZ* PR we Skt A
2 B Ay B obdaly @] tlak & A= QRAkaZE A= EAstal glvk <k
Ao AsEtAr) o|=A WIS QbEAl AR} HHgdﬁL— AWz AW A5
3641 wol- vlsl Po] AA Abe] 365%E  ASeIA 4857(10.45%), ATIEA Aol

AL Qe WEALL(9147) 9} 63.5% A} 40071(15.97%) ©] ATk Hhsto] &A1l

fu

¢ Wastern a' ea
b LS N ns@ﬂo OO.

RS

e Traffic accident

o Excluding traffic accident

FIGURE 3. Safety accident occurrence status in Jeju area
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TABLE 4. Number of safety accidents by region
= TA: Traffic accident, SA: Safety accident(Excluding traffic accident)

Region Jeju—si Western area
9 area TOTAL Aewol Hanlim Hankyung Chuja Dagjeong Andeok
TA 171 313 128 54 27 0 30 74
(%) 18.71 34.24 14.00 5.91 2.95 0.00 3.28 8.10
SA 316 479 150 107 45 6 45 126
(%) 19.87 30.12 9.43 6.73 2.83 0.38 2.83 7.92
TOTAL 487 792 278 161 72 6 75 200
(%) 19.45 31.64 11.10 6.43 2.88 0.24 3.00 7.99
Region Seogwipo—si Eastern area
9 area TOTAL Jocheon Gujwa Udo Seongsan Namwon Pyoseon
TA 131 299 51 64 42 85 30 27
(%) 14.33 32.1 5.58 7.00 4.60 9.30 3.28 2.95
SA 269 526 88 105 99 143 48 43
(%) 16.92 33.07 5.53 6.60 6.23 8.99 3.02 2.70
TOTAL 400 825 139 169 141 228 78 70
(%) 15.97 32.96 5.55 6.75 5.63 9.11 3.12 2.80
AFAAE 79271 (31.64%), THAGL 825 5 Wolal glom Y)eo] Sk 393 44
A(B296%) 0% TAA ] nlale] wEA] & Afew Tk Azele] 7ol BHe
o B3 el WA wo] WSl 3 7Askinil 1096 Tl STk A
AFA L o ESolA TP Ee PdALaLE £ HolFal Qlrt ol € AFE WAk W=
Al on FHA AL ArkselA 7Y B Ql ¥ =8} wluste] AR I FAL
AL} MAET ARER) BB <k fARE RS e S g,
ARl HSE 3 4of|A] ER1E 7} gt AR QbAARL sk AuEd 1
bbb EFS 2HE AvEd ¥ 959 2ok A ke oF 44 7
48} At} HA| bdAbarel wEARAL T1#]al W wWol| WAt qlom A SAle 7 A
FARE AT AR BE vld w24 Agela gk ES A7 obxlm By &

350
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FIGURE 4. Trend of safety accident occurrences by month
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FIGURE 5. Trend of safety accident occurrences by hour
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TABLE 5. Number of emergency dispatches by fire departments
= TA: Traffic accident, SA: Safety accident(excluding traffic accident)

Fire Jeju Seogwipo Western Eastern
department fire department fire department fire department fire department
TA 203 147 288 276
(%) 22.21 16.08 31.51 30.20
SA 351 264 468 507
(%) 22.08 16.60 29.43 31.89
TOTAL 554 M 756 783
(%) 22.12 16.41 30.19 31.27
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TABLE 6. Number of emergency dispatches by time duration
= TA: Traffic accident, SA: Safety accident(excluding traffic accident)

Duration of dispatch(min) 0-5 6-10 1-15 16-20 21-25 26-

TA 93 319 238 137 76 51

(%) 10.18 34.90 26.04 14.99 8.32 5.58

SA 134 660 402 207 109 78

(%) 8.43 41.51 25.28 13.02 6.86 4.90

TOTAL 227 979 640 344 185 129

(%) 9.07 39.10 25.56 13.74 7.39 5.16
A oleh= d3s aEst] #FA At S XA RE EEeto % (HEEE YeR
FHIA Y AL FHA|G st ATFE W I¥ 63 2o FE5EF 3 BREIE
AYsIE= 33 AR Sk Hlsto] %*&{ Z]¢] <k
Euks 2 Wbﬂﬂ EHo}O% THEET Al | 29H

o QEAALaLe] tste] o]Fo%l FEEE
< 2QARPERE FEEH E 67 Pk 4R
e At e ARE PEEES sk

AR "7 2% AR ov]st
th 2 Ao AREE HolHE Fate] Elw
AA FdAbe] Hg EF AQAIRRS Ef
12,5010tk A2QA(FS 5% W= Rt
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(39.1%) = 7 W2 o= RIS o]
A 118A 155%90] 64071 (25.56%) .2 &2l
Hglom HOE B 2 QAI7ko] 155 o
¢l A7t F 18467007 HAQ 73.73%=
28k Qe Ao® ERIE I

o3 TFEFE AQARME SHHAlm WHAY
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> 1115
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e 2125
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FIGURE 6. Emergency dispatch occurrence by duration
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FIGURE 8. Number of safety accidents and emergency dispatch times over 13 minutes by grid
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TABLE 7. Status of vulnerable areas for tourist safety accidents
Number of safety accidents Emergency
A Location Traff Excluding traff dispatch TOTAL
ea ocatio r% tc Xelu '.Tjg [a 1 TOTAL times over 13
accidents accidents minutes
A Around Hamdeok Hamdeok1 0 7 7 4 1
Beach Hamdeok? 0 8 8 2 10
B Around Woljeong—ri Beach 0 9 9 2 11
Coral beach 3 5 8 2 10
Cheongjin port 1 2 10 12 1 13
Cheongjin port 2 1 8 9 1 10
¢ U Central area 0 10 10 2 12
Haumokdong Port 4 9 13 0 13
TOTAL 10 42 52 6 58
D Around Siheung—ri coastal road 0 8 8 5 13
E Around Seongsan port 45 38 83 38 121
F Around Seongsan lichulbong 0 8 8 2 10
G Around Seopijikoji 0 9 9 5 14
H Around the entrance 0 8 8 8 16
to Seongpanak
| Pyoseon Beach 3 5 8 3 11
Ao theiel AEA e A okl olsl, BB Fo) Thw A fge
A ubgah %i&/\ll Zwol 55 b F7Rbl gk aeln SRR wegae) A
Zokal =l o /H/\]—aoP W o2 Folo] ¥ o] Ate= XHFoZA & ofA] o]FA|
Row o]oja] - J&r‘% AT+ 1813 A Y 79E ol&shs A97t Wol 3
S w02 HAepelo] dngc olw A o ) Hakne] wEE Aol
e ofg] o] FAlo] B YA h= 54 Ao WA Qg _w LEART
o] glom Aot gJ4-E Alglstare dEE (457) 9t WEAILE A bHAaL(387)
Aeks FEH0] itk olejat HeAS A wF w4 A5} wgkor ﬁg& %%%% Azt
o7 Ay ¥ 73 2o} S 23 A-@/AE B Fo7 FIFA
TUEAL Blo] ER JPY dEH # th o)E B wo] S S 95
okqele ()4 (C)9wolth AAkge]  apold Eadow delehs whgolA Abis
SEE PR S8 olgshs A 2 FPA Pl wEEe] WAlshs dAlumE B & 9
s 1T o 7 3o FHH oA wAYsH= ok 5Esh 1194187 Aol Slo] Akar g
s wE SEE R Al o BE AN clEsh Al 1 d%o
wgse bbmdS Bl otk ol B malth wepy ojed A e W
SE7k AR dEA AR A ges A kdala FHekde weksl] et A
TEE WEske WAl b A Frtshd Bl l W= o] 5d ¢ Q= F7HAQL 11941E]
WAT AN 2 7} Sk ) o) e o) A7 Aedtca @ £ )
FHo® B AFEON SR BED G SR A¢E wEAL0D] sl @
Egdoleh= AEE ol o] ols el F FAILE AgsE Al (427) 7 2538 B
Bk fiek 349 ol BEy olgoR gk o sk Aoz stk ol thE
P} S QbAAbe] gFo] EAlRE A w9} thEA| Molehs AldhE ¥l B
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