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ABSTRACT

Purpose: The purpose of this study is to propose an analytical methodology for selecting the priority of
preventive projects in the course of carrying out disaster prevention projects that improve disaster-
hazardous areas. Method: Data analysis was performed using RFM model which can divide data grade
and perform target marketing based on Recency, Frequency, and Monetary. Result: The top 10% of
the area with high RFM value was mainly in the East Sea and the South Sea coast, and the number of
damage in private facilities was high. Conclusion: In this study, we used the RFM model to select the
priority of disaster risk and to implement the regional disaster risk using GIS. These results are
expected to be used as basic data for selecting priority project sites for disaster prevention projects and
as basic data in the decision-making process for disaster prevention projects.

Keywords: RFM Model, Elbow Method, Quantification Analysis, GIS, Disaster Prevention Project
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Table 1. The Present Status of Disaster

Natural Disaster

. . Di Risk  Ar f . -Reduci
Project Risk Improvement isaster . s eas of Steep Small River Wat.er. educing
o Reservoir Slope Collapse Facility System
District
Designating Authority Mayor-Governor-Ward chief
. Safet . . Feasibilit
Assessment Methods ~ Expert Review DAY Risk Assessment Maintenance Plan casioriy
Diagnosis Review
Designated . .
District Area Evaluation Scope Stage 4 Stage 5 Stage 5 PI'-IOI'lty -
Designation Criteria - 1~4 Grade - 4~5 Grade - 4~5 Grade - E).(‘[CHSIOH 500m, -
width 2m or more
Designation Status 2,135 Locations 500 Locations 1,573 Locations 22,482 Locations 192 Locations
Implementing Entity Local Government
Support Condition 50% State Funding for The Project

Seteh 19981358 Al HOPA it S1R1A] g WEstel Aol sk AAfel Al e F4ska Qe A
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Table 2. RFM Index Definition and Content
Indicators Definition and content
R (Recency) Based on the latest date of the natural disaster
. Based on the first day of occurrence
F (Frequency) - Based on the number of natural disasters
M (Monetary) Based on the total amount of damage
ol 2] e AdAe] WA LA} Holn, el o wafRolo] H84E RFM BE-E 58 H45 Hofahs
HpAlolck, B ol s A (1)2} Zo] 4 7h0] S WIgahEA] Watct Aolat 71| Rofski ATt
Aol m|2= < A7 (Effect Size) & HlLsl7] f1oto] 4E2] 519 Ao 7/dstolct
RFM=|wl| « R+ |w2| « F+ |w3] )
R(Recency) : Dateof Occurrence
F(Frequency) : Damage Frequency
M(]llonemry) : Damage Amount
X|4 st Hle = 24
7|Z=H0lE &4

B Ao = A A E] 57HF(MOIS, 2014-2018) 2] AL2E vhho 2 wjsigelo]

2 519l om, FgE glo]El S A2k o & $10151117) Fig, 19} o] A Az}, wsaol, wsiH1E2E 3D Matrix = 74351
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Fig. 1. 3D matrix plotting in data
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RFM Scoring
RFM Scoring-2 2174 4] (1)°] RFM g2 o] f1et i o2 7+ 2| 3 2 Hlo|g 9] HlF-& & ﬂ , AP o]
EE 473t Class #k= %ﬂii . ol2Rt A2 ANE sfASkAY Hlw Rl qlojA] Bolstr| wliZel] YRHA O & ALGE]
HiHo o}, B ATtof| A= HASE Class 8 4Pg517] 9151 Elbow Method S 2851 tt. Elbow Method+= K-means
A112]5S 2851 Clustering= =380 h= P oA o4 0] 7i-E o4 0 2 F7HAZ A QARARE K Sum of Squared
Error)0| 37| H5}2] ¢h= 420 =EsA] EWH 22 9] Cluster 72 Tshe= B 2ot} 1,368712] glo|EE Hig o
= Elbow Method & 383t A7} Fig. 29} Zo] apAlaete] 7710] 4] o] F-= gho] sk 27| Eoltx A& 2RI &4
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Fig. 2. Elbow method(Data clustering)

2FH 0= oxpAEEe] Mgyt 3 o] FIAA] Sh= 1070E 712 0. & Class 7HE LHro] s ok Blo|HE ol
2+ 7} 2|34 Class ak2 1 771 Table 39} o] A7t

Table 3. RFM Class Standard

Standard

Class Section R Class F_Class(Number) (Thcl)\:s_ai]:i‘svs\/on)
1Class 0% ~ 18.18% 2014.02.06. ~2016.07.01 26 ~ 15,266
2Class 18.18% ~34.55%  2016.07.02. ~2017.07.14 - 15,267 ~ 44,550
3Class 34.55%~49.09%  2017.07.15. ~2018.06.30 44,551 ~ 98,159
4Class 49.09% ~61.82%  2018.07.01. ~2018.08.26 1~ 98,160 ~ 177,367
5Class 61.82%~72.73%  2018.08.27. ~2018.09.03 2~ 177,368 ~ 345,542
6Class 72.73%~81.82%  2018.09.04. ~2018.10.04 - 345,543 ~ 608,288
7Class 81.82% ~ 89.09% 3~ 608,289 ~ 1,106,713
8Class 89.09% ~ 94.55% - 4~ 1,106,714 ~ 1,898,196
9Class 94.55% ~ 98.18% 5~ 1,898,197 ~ 4,078,469
10Class 98.18% ~ 2018.10.05 ~ 8~ 4,078,470 ~
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Table 4. RFM class ration and impact value of damage amount

Class R Class Damage Amount Ir:)l? ]e;;;n\qlaa;ze F Class Damage Amount Ir(r)lga)c;:l/;;:e MClass Damage Amount Irgf g:atn:/;ghele
(Count) (Thousand Won) Amount (Count) (Thousand Won) Amount (Count) (Thousand Won) Amount
| 17.8% 13.5% 076 0.0% 0.0% 18.2% 0.2% 0.01
(243) (96,182,530) ’ ) ) (249) (1,506,801)
) 13.8% 14.0% Lo2 0.0% 0.0% 16.4% 0.9% 0.05
(189)  (100,449,151) ’ ) ) (224) (6,392,846) '
3 17.5% 12.0% 0,69 0.0% 0.0% 14.5% 1.9% 0.13
(240) (86,095,705) ’ “) ) (199) (13,689,504) )
4.2% 2.0% 50.4% 50.4% 12.7% 3.3%
4 (58) (14,175,756) 047 (690) (185,331,504) 051 (174) (23,460,342) 026
19.3% 9.3% 22.0% 22.0% 10.9% 5.4%
5 (264) (66,600,652) 048 (301) (139,022,649) 088 (149) (38,424,599) 049
6 6.1% 7.3% 1.20 0.0% - 9.1% 8.3% 0.91
(84) (52,544,107) ’ ) (0.0%) (124) (59,055,525) ’
4 0.0% 0.0% 12.9% 12.9% L77 7.2% 11.2% 154
“) “) 177 (164,012,317) ’ (99) (79,728,481) '
g 0.0% 0.0% 5.6% 5.6% L7 5.5% 15.1% 275
- “) (76) (68,480,628) ’ (75) (107,612,484) ’
9 0.0% 0.0% 7.2% 7.2% 27 3.7% 18.8% 514
- “) (99) (140,938,952) ) (50) (134,367,610) )
0, 0, 0, 0, 0, 0,
10 21.2% 41.8% 1.97 1.8% 1.8% 131 1.8% 35.1% 19.19
(290)  (298,908,278) (25) (17,170,129) 25) (250,717,987)
100.0% 100.0% 100.0% 100.0% 1,368 100.0%
Sum (1,368)  (714,956,179) 658 (1,368)  (714,956,179) 8.93 (100.0%)  (714,956,179) 3048

RFM 28 2R8ot B4 At At 91 A5)|9] 3-8 RFM Class@HRFM 41 &1 4= 919, Table 5=
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Table 5. Summary of RFM analysis results

Damage Amount Damage Frequency  Date of R F M RFM-Based RFM

Region Disast . .
celon_Lisaster (Thousand Won) (Number) Occurrence Class Class Class Risk Ranking ~ Value

Seogwipo City_Facilities 5,679,574 11 2018-10-04 10 10 10 1 Rank 11.49
Pohang-si Buk-gu_Building 52,385,700 7 2018-10-04 10 9 10 Co. 2 Rank 11.42
Pohang-si Nam-gu_Building 5,949,900 6 2018-10-04 10 9 10 Co. 2 Rank 11.42

Jeungpyeong-gun _ Small River 1,054,048 1 2017-07-14 7 4 3 Co.496 Rank  5.75

Pohang-si Nam-gu_Port 709,510 1 2017-11-15 7 4 3 Co.496Rank  5.75

Ulsan Jung-gu_Fishing Port 9,000 1 2015-08-23 1 4 1 Co.1,319Rank  1.37
Ulsan Dong-gu_River 13,788 1 2014-08-25 1 4 1 Co.1,319Rank 1.37
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Table 6. RFM Analysis Result by City

Region Damage Frequency = Damage Amount (Million Won)  RFM-Based Risk Ranking RFM Average Value
Seoul 26 2,924 13 4.04
Busan 120 142,560 7 5.02
Daegu 7 716 16 3.52

Incheon 20 3,188 14 4.02

Gwangju 10 98 17 2.60
Daejeon 22 3,343 15 3.96

Ulsan 53 67,532 6 5.12

Sejong 8 791 5 5.27
Gyeonggi 163 32,237 9 4.55
Gangwon 132 53,449 11 4.39
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Table 6. RFM Analysis Result by City (Continue)

Region Damage Frequency = Damage Amount (Million Won)  RFM-Based Risk Ranking RFM Average Value
Chungbuk 134 77,031 4 5.48
Chungnam 87 45,024 12 421

Jeonbuk 61 18,405 10 4.49

Jeonnam 151 37,017 8 4.65
Gyeongbuk 169 164,294 1 6.16
Gyeongnam 189 57,756 3 5.70
Jeju 16 8,591 2 6.00

GISE 28t X|%& RcH = A2}

QA A REM 4] 2318 A2 0 2 vlwsp] lote] GISE -89 2|98 A S8 Fig. 39} 2] 7ok
of Aol SIREE AR FEE RIM H48 Bk A0 R 224 E48 Al RE Uh5e] 9ol S g F40R
AVIAE] Sl S Ssiston, k] BEAR=RIM o] skl ele ol V1 9l B

Hytio] 9l ASkS slolsleir),
ool H o ARIAAE 30T A 1A SIS Table 79 25T REV A 1096 A
PEAL, A 10% AR B 1A =S50 4275 e 2 Ul AR Ao kst
7} 14709) 272 74 o] Bl A0 2 ekt or], theo 2 Hepd o] 12719] Azt s slgieh
REM 491109 1942 Fig 491291 APHAL0 2 A 5 52 AL B 3 Ao} 91 B0 B
o] QIEkE 718 Sl 4+ GI90P], ALA|]o] E4.2 A Rl Aefeh u]ws}o] Saiet ol 2ol REM Zlo] %71
B9,

NI

ﬂﬁi
s

Fig. 3. RFM Average Value
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Table 7. RFM region(Top 10%)

Region City, County, Districts
Busan Gangseo-gu, Gijang-gun, Nam-gu, Dongnae-gu, Saha-gu, Seo-gu, Suyeong-gu, Yeongdo-gu, Haeundae-gu
Ulsan Buk-gu, Ulju-gun
Gyeonggi Yeoju-si, Icheon-si
Gangwon Gangneung-si, Donghae-si, Samcheok-si, Jeongseon-gun, Pyeongchang-gun
Chungbuk Goesan-gun, Cheongju-si Sangdang-gu
Chungnam Cheonan-si Dongnam-gu, Cheonan-si Seobuk-gu
Jeonbuk Sunchang-gun, Tksan-si
Jeonnam Gangjin-gun, Goheung-gun, Naju-si, Sinan-gun, Yeonggwang-gun, Yeongam-gun, Wando-gun, Jangseong-gun,
Jangheung-gun, Jindo-gun, Hampyeong-gun, Haenam-gun
Gyeongbuk Gyeongju-si, Gumi-si,'_(}imcheOI}-si, Bonghwa-gun, Seongju-gun, Andor'lg-si, Yeongdeok—gl%n, Yeongju-si,
Ulleung-gun, Uljin-gun, Uiseong-gun, Cheongsong-gun, Pohang-si Nam-gu, Pohang-si Buk-gu
Gyeongnam Geoje-si, Goseong-gun, Namhae-gun, Miryang-si, Sac.heon-si, Sancheong-gun, Yangsan-si, Masanhappo-gu,
Masanhoewon-gu, Uichang-gu, Tongyeong-si, Hadong-gun, Hamyang-gun, Hapcheon-gun
Jeju Jeju-si, Seogwipo-si

Fig. 4. RFM value (Top 10%)
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Table 8. RFM damage type (Top 10%)

Damage Region

Types
(Cases) Busan Ulsan Gyeonggi Gangwon Chungbuk Chungnam Jeonbuk Jeonnam Gyeongbuk Gyeongnam Jeju

Building 3 2 - 1 - - - - 4 - -

Ship - - - - ) - - . - - -

Agricultural
land

[—

2 - 1 1 - - - 1 - -

Road

—_—
1
1
1
[a—
1
1
[a—
]

River 1 1 - - 1 1 - - 4 2 -

1
1
1
1
(V]
1
1
1
1

Small river

Water
supply

Port 4 - - - - - - 2 - - -

Ju—

1

1

1

1

1

1

1
(O8]
S}

1

Fishing port

School

Railways

Utilization
of water

Erosion
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