LHI Journal (2019) 10(3):17-22

CPTED 7|+ AA&E T

http://dx.doi.org/10.5804/LHIJ,2019.10.3.017

http://lhi.lh,or.kr
A8 A 2913}

u e Fe] A B
Statistical analysis of social factors and lighting
physical quantities to present CPTED guideline

ARFL - 2492 -

Kwang Hoon Kim - Jin Woo Oh -

FEA3 - AFA - 4TG5

Jun Kwon Hwang - Soo Joeng Jeon -

Geun Young Yoon
(Received September 6, 2019 / Revised September 27, 2019 / Accepted October 11, 2019)

ABSTRACT

In recent years, crime has been steadily increasing, causing not only economic damage but also aggravating
the social atmosphere. The CPTED(Crime Prevention Through Environmental Design) guideline, which is an

environmental crime prevention design technique, reduces the possibility of crime by implementing a proper

defensive design plan through appropriate lighting design in the city and reduces the fear of crime. Among the
various principles of CPTED, the proper use of street lamps and CCTV is considered to be an important factor
in enabling natural surveillance. In this study, the authors identified and quantified the current status of the

installation of street lamps and CCTV in each autonomous district of Seoul. The physical quantity of lighting
and social factor quantified from light lamps and CCTV data, respectively, were expected to support the
guidelines presented by CPTED. Therefore, we conducted statistical analysis based on quantified values and
found that street lamps and CCTV had a statistically significant relationship with crime rate. In addition, the

correlation between the safety index and the crime rate, calculated by dividing the number of street lamps and

CCTVs by area, was also analyzed and an R2 value of 0.647 was confirmed.
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Table 1. Report from supreme prosecutor’'s office

Crime(violent)
Crime occurrence Rate Percentage change

2007 21,636 439 -

2008 24,023 485 105
2009 27,014 54.3 23.7
2010 28134 55.7 26.9
2011 29,382 579 31.9
2012 28,895 56.7 29.2
2013 33,780 66.1 50.6
2014 34,126 66.5 515
2015 35,139 68.2 55.3
2016 32,963 63.8 452

Table 2. Number of crimes per daytime and nighttime

Daytime Nighttime
06:00~17:59 18:00 ~05:59
2011 528,668(40.20%) 786,699(59.80%6)
2012 612,150(44.88%) 751,888(55.12%)
2013 643,402(45.57%) 768,574(54.43%)
2014 625,233(45.90%) 737,108(54.10%)
2015 676,244(47.46%) 748 876(52.54%)
2016 715,317(49.14%) 740,381(50.86%)

Table 3. Number of crime per hour

2014 2015 2016

00:00~02:59 124,068 124,560 121,805
03:00~05:59 101,193 104,919 107,865
06:00~08:59 93,165 102,344 108,645
09:00~11:59 198,855 210,771 227,039
12:00~14:59 159,772 173,791 181,967
15:00~17:59 173,441 189,338 197,666
18:00~20:59 201,323 209,512 212977
21:00~23:59 310,524 309,885 297,734

Unknown 416,625 436,537 393,752

Total 1,778 966 1,861,657 1,849,450
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stolsly] el 7t=e3 CCTVY Az dAsts vigow
At 2P EYHE A ARIAFTE dE kRS Table 5. Quantification method of street lamp, CCTV and crime
[LA+CAIZ A 3%3} A Equation
[LA] Number of street lamp / Area of district (km?)
Table 4. Status of street lamp, CCTV, crime by district in Seoul [CA] Number of CCTV / Area of district(km?)
[CrAl Number of crime / Area of district (km?)
Number Area of -
of strect Number Numper district [LA+CA] Number of street lamp + Number of CCTV /
lamp of CCTV| of crime () Area of district (km?)
Jongno-gu 3,297 9,007 4071 23,971,709
i 310 2,563 4198 9974292 Table 6. Status of LA, CA, CrA, LA+CA by district in Seoul
Yongsan-gu 633 1,787 4105 21,898,766 LA
Seongdong-gu 807 2315 | 2748 | 16804426 (Strect | | CA T
Gwangjin-gu 1,998 5,704 4659 17,075,115 ~lamp/ (/iieTa\)[ /(%r:;) (LA+CA)
Dongdaemun-gu 894 2,318 3895 14,245,433 Area)
Jungang-gu 1,601 5,100 4488 18,531,520 Jongno—gu 375 133 170 508
Seongbuk-gu 790 2675 3426 24,621,422 Jung-gu 866 205 421 1072
Gangbuk-gu 871 2871 3362 23,636,019 Yongsan-gu 333 192 187 525
Dobong-gu 358 1,449 1981 20,679,052 Seongdong-gu 337 272 164 609
Nowon-gu 992 2,958 4121 35,595,942 Gwangjin-gu 284 136 273 420
Eunpyeong-gu 1,255 3,338 3839 29,783,522 Dongdaemun-gu 568 208 273 776
Seodaemun-gu 1,077 3,003 3057 17,685,973 Jungang—gu 307 99 242 407
Mapo-gu 1,865 4874 5440 23,890,251 Seongbuk—-gu 218 165 139 334
Yangcheon-gu 1,045 3,393 3845 17,469,613 Gangbuk-gu 188 76 142 264
Gangseo—gu 1,544 4573 5052 41,462,497 Dobong-gu 216 70 9% 286
Guro-gu 1,401 4072 4924 20,136,328 Nowon-gu 261 81 116 342
Gumcheon—gu 49 2,081 2846 13,012,685 Eunpyeong-gu 220 162 129 382
Yeongdeungpo—gu 1,491 4857 6011 24,354,829 Seodaemun-gu 331 276 173 606
Dongjak-gu 964 3,078 3357 16,387,882 Mapo-gu 332 128 228 460
Gwanak-gu 1,522 4,200 5887 29,563,482 Yangcheon-gu 412 278 220 690
Seocho-gu 1,475 4813 4727 46,899,887 Gangseo—gu 161 56 122 217
Gangnam-gu 1,145 3,193 7827 39,497,268 Guro-gu 368 253 245 621
Songpa-gu 604 2,048 81 33,858,375 Gumcheon—gu 413 206 219 618
Gaongdong-gu 657 1,340 4191 24,556,203 Yeongdeungpo—gu 378 126 247 504
Total 29,645 83,160 | 110,114 | 605597491 Dongjak-gu 335 204 205 538
Gwanak-gu 166 193 199 359
FAA R 2B BLALE AR T ol A ) e SRS IOV I B
N = - = - angnam-gu
;Eljﬂ fj‘% Z}i—‘"g - T:f @f’? ;O“i ?E}%i O]j Songpa-gu 372 61 162 433
S OH 1:!-"] 7]'°HX}'UF dﬂ H] U-"]X}’EE ‘_]Z]TSE T omRT 217 Gaongdong-gu 391 104 171 496
AAof tigt A oJFHE o2 A gz gl & 4 9t} Total 3372 3984 4842 12356
ARSAF[CAlI= AA WA div] X8 CCTVE a3
& AdHom veh, x| Ftel et CCTVE &3 3 EAZA FAE vg o EE53 2R Y JRIA S
a4 Qi WHAY, Ao 4RI 9 Ba WAS WA ARD /1E9 AATE AR, CCTV A
dpgsie B BHT 5 Ak WHASCAIY A4S % 0 gEyuAwa %9 vad 2ue e 2.
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Fig. 1. LA+CA value of each district in Seoul
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(b) CA and CrA
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Fig. 2. Analysis of correlation between LA,CA and CrA
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