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ABSTRACT

In the mandatory application of the CPTED, only negative parts of urban parks and vegetation were reflected. Therefore,
this study tries to present the positive effects of urban parks and vegetation. The purpose of this study is to demonstrate
the effects of urban parks and vegetation on crime occurrence and to suggest the planning implications of this to CPTED
based on theory related to crime, environmental psychology, and crime occurrence analysis. This study used the crime
occurrence data of Seoul, NDVI, population, distance from urban park, floating population, and the like. This study collected
data from the Statistics Korea, the local government, and Landsat 8 satellite images provided by the USGS and created
data of environmental variables and social variables by district using ArcGIS and statistical program. Literature analysis,
correlation analysis, regression analysis, and geographically weighted regression were used to determine the relationship
between crime occurrence and environmental variables, and to discuss its implication. It was found that crime occurrence
has a relationship with the total population (3 = .663), the number of amusement facilities (8 = .447) and the area of
a police station jurisdiction (3= .395). This confirms that a crime rate is low when the floating population is large (3
= —.241) and vegetation vitality is high (NDVI, B = —.281). Vegetation vitality (NDVI) is effective in lowering violence
through psychological stabilization, strengthening territoriality and improving regional image. The implications for the
allocation of urban park and vegetation, program and management plan of urban park and vegetation to reduce crime
occurrence have therefore been presented.

Key Words: Crime, NDVI, Environmental Psychology, Environmental Criminology, Defénsible Space Theory

CPTED 715 o|F4 o2 A&l slojH 34 - =A9 #gAA F2 Btg=7] MEel, & d+< +¢ - =

TR AnEe @480 Agdor dadArIEde v1FHe 93 2 ok 5E9r mdr AUS ol AFES
SUTHIAANS: 2014001310007).

Corresponding author: Chan Park, Dept. of Landscape Architecture, University of Seoul, Seoul 02504, Korea, Tel.: +82-2-6490-
2849, Fax: +82-2-6490-2839, E-mail: chaneparkmomo7@uos.ac.kr

shRxZsE|X| M| 46H 35 (20184 6%) 27



Journal of the Korean Institute of Landscape Architecture 187 ROl - HiX} . REEO|

A9 A ZE ANSLA TE A7) FH 2 AeSEAE e ECPTED SAEH ¥ - 549 534
o]&3t vlolelel] L7 ATt ol2 Foto] AFH el E AAste dl Sk Aol AHE AERe TAF A AR
A A gshe BAIAE 9 USGSS Landsat8 914 %974-S S43t910H, }%f—d 4 ETEE ArcGiset 57 Z2 ¥
SPSS, Microsoft Excel, R AHE-SFITE £AW 2 3984 < stolen, AR, 4ded, #dide F71=2

>~

Py gu b 5 Iy |
ARS8 AT
& A7 FAEA ] Ae FTATFB=663), TEWELL F(B=447), BTT 9] HH(B=395)2 WA EFH FHH
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1. ME o 1’415& 8ol F5 oA S 37 FEAAE)E
THHLE E43A a2 A ol & gt #d A
20100 MEA19] TAGRRAY TS A% AAAE N, T & E}ﬂﬂ AA. thEA el Aol @74 H(Bran-

Ao Broz AR AREAAT) G, NN
EAQHA] thE £} S AO0E vehon], mAjk

tingham and Brantingham, 1981) o|&o|t}. 3743} Wz &
AE At ol&F olobrlatH ag o]& Wl WA e
HhH AQE & wF el tigk 27} kel i % A3l o] 2, Who] 7o) 2(Newman, 1972), Y485 ©]2(Cohen
18%% 4=HoZ yehgth AWEe U944 A% and Felson, 1979), §2]4] A9 o] & (Cornish and Clarke, 2003)
WZ ZRE orHE gHo g BHu ook = ia]ﬂ b Zo] Z7 3t}
ofx| A W= o W87 7] (Crime Prevention Through Envi- AW Z s Yztate] F9)eA= CPTED Q424 29 -
ronmental Design: CPTED)¢] 88733 F8790] tiFH 3k A0l ti gk =07} thFsiAl o] FoIA AL itk 90T Zute]
olof whel 2005378 &9 CPTED #3418 X & A T Aot} WA S AAE Al Feths B4 HE]

EO{NO{NE

-3

Ao AF3, WA T AU ARA FolA W e ARlow QlAste] MAE STt FHATS
At 3N, AT, A5 Tl vt A2 37F 2okt Michael and Hull, 1994: Nasar and Fisher,
dste] CPTED AAIE oFstele 5 Feivet 4% o 1993: Weisel ef al, 1994). Lo wksjA] Jacobs(1961) 7} %
TFAEQL Hto] mpAEY vk FA=5AY] AL HEHUA g ol F7ko] 2ol 4] o]opr|ah= A2 F(eyes on the street)’
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o
A7 YR ke AT B =4 ol # HE Al g AFES ATAT7E SEA B2 FAATE o
2 QS Waxste] CPTED 719 Aok AR 90T TRE FAA &t g “5"4
TE &7 9o T7F G5 A8 3 (Jacobs, 1961: Kuo, 2003: Yancey, 1971:
13114— 7ho|Egelol A "F A A0S FEIE Sullivan and Kuo 1996: Brown and Bentley, 1993: Coley ef
AAA, FHAA AAF A7} o]FAE F 2] al, 197), A= o9 - =A% HAd g =47t vkl
ZH ZATE AokE AdetA] GRS AY 3 22 W o] o] 1 thKondo ef al, 2017: Lee et al, 2016: Troy et
S A glon, FUEFA Y Aok Aoz Qg ¥
o

Els al, 2012: Wolfe and Mennis, 2012). &t} = ol A
3 B 7SS o e FAAR AXCE 7R EH 9l CPTED L4324 Fd=Ad tist T 79} ASA27t §
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=3 Ak A £ AFE 542 A 27HR el AR E M o] &,
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A& A sto)E A\ AETA 3t Table 1. Descriptive statistics of data
) N Min Max Mean | Std. dev.
T SO S WA Tl Three major crimes | o) | eoya | ane1a | 91932 | 79775
AR 7M1 39S 5975 ST, ol AT (number of occurrences) o o e ’
NS Z70A HF) o) 7)o gkt Population (people) 31 | 21576 | 671794 | 334759 | 1,584,550
AR 74 2. FE(EA) o] Aeld 3 A Holn|7] Area(km?) 3| 323 | 4145 | 1954 | 924
o SHH 9= PRI, Amusement faciliies |5 | 15| | 3632 | 23089
(number)
NDVI 31 | 0110 | 0481 | 0231 | 0083
I, Atz 3 Qi Floating of population | o) | 9010 | gere | 4o | 131482
(people)
1. AFCHAK
stk W3 dAolgks §Ao] 54 Wk I Wk =2
B Ao thaA] AL ALEMAOT: AL 2016d 9 57t ks Zlolgtal dAtdste] A9 A7 919l 20149
2 309 7% 2570 AX T 4237 AR Fo] ek 0lede] 2 o AF EE] AAUS AL,
A KL EA O] Azl oahH AL ok 102040578 ) ol Sf Wxe] MR Aol e FAE HH, 5o W
T2 491%, A 509%2 TAE B0tk ASERA) (341%) 9] 75 S937toM HM27E doluty, £33 3
L Yo HxE WE o4 3744 (CPTED) AXL 7 2 AHEH ZH(425%), FE(30.6%), BE(255%), el
. A8 319 CH Figure 1 2%). (202%), HEZZH(80%) «MZ Jelgth 29 7x Hx 4
Q9] A9 W3 tiFo] SeFitelA o]FojZit AR A
0 X2 Z9| A9 SOYETE Q)4 - BEEA T Hj&o]
F2 202 Ygiyth & Ate S937telA dojus B
Hoojo) BTG A2 7158 Wa 2o a0 A% & TENUSE S o wEkA 5o WA T Sl
A BRZGEE R FEET AR BRI} 7% DHE AEo] Y= WRE 1 4L 345 SleiA A
AAGA 9} 1:12 A5t Aol FojATh ¥ 2ot Q g HFE WA Attt ARl A5, A3 9] A3
2 uldalel, AR AR WA 1 olake] ARAsL gas A AATE A BAE &Y ¢ QUL olopr]dtth(Park and
© A9L EAs giol FE5HTe SHu7E A4l Choi, 2013). webr] Wolg ko] oA A A8l YA =
Hlg)Ho] A3tk wepy B Pas PAELS AL e S g Aoz Belth Fre} 3o 44 v
o 1 YFeolEol LAs AAA A eF A9
g g Aog wolty Ax9] A 59077t

o A=Wz7} o] EAEti= AaA77) ot Heo
and Moon, 2011), Wb ALE RE 7k dojus= HE
T S T Fo7 Holy] ufo] HE

WA vtk AFA BN OO s
A7) A3k, FEAL F)
the o]

= AESEANA Aok F5TF AL AS F
20134, 20149 #SAEE M-Sl FEEH AT 45
Figure 1. Study sites with police station jurisdiction A5e 2EIY dAFete FEATY 9GS =0)7] Sl
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5 e gt A5e V5 AZZAR(United States
Geological Survey: USGS)ollA Al3-8l= Landsat8 $14 %54+
A5E S Y A9 dS B A FHAARAF
(Normalized Difference Vegetation Index: NDVI)E =it}
(Figure 2 =), NDVIE= 449 g¥3 FHes Uehlle
A ko th(Tucker, 1979). & - 549 +5 & NDVIE

SaMA YERE ) “H-v—"ﬂ Z*T_fé]*é‘x]-’f—g Z&3. &4
S NDVIE Abglo] B 733A A8 =4 o] Hof
SFE W TEL A B A7 gl T - 529
= A7 2ok AE Ak sAR e a3k FAE
T 71wl EAESE A7 50me] AV 23t
U2 ARG S AlQlate] RS /3 8 tHFigure 3
Fzx). 34 - 5A9) F5 Y2 HF Ik EAEE A
oA AgA Wsls Fdste 8Jo® Z-g-geHCanin,

O
r

(Jacobs, 1961: Newman,

Figure 2. Spatial data of normalized difference vegetation index in
Seoul(Date: 2014. 07. 01)

Table 2. Description of variable and source of data

1991: Cimprich, 1993: Kuo ef a, 1998: Owitt, 1996: Tennessen
and Cimprich, 1995). B3 A%} ] ou|xol] FEFS v =)
g oA = F ek Aol Ith(Newman, 1972).

AT} WA gt ARE ALEEAAA AFehe 2
S5 S8tk AT wAS AA MATAE s
HAol v S AR AotE]y] el WEEH FH
AE LPE}% Ao Heltk 73ty 5419 A9, HA% o
Tl 2 83 W42 &85 7 3tk (Lee and Cho, 2006:
Brown and Bentley 1993). thek QIpeHe 5492 AN 3
:r“’a-v} Y7o BUAZ OF :;—— WY o2 Budel 3

For BT G BE Wgel E EA4% ARTE

1 ve Zhek A9E Table 20 7150} 9T

Figure 3. NDVI and police jurisdiction except forest
Legend: ] Police station jurisdiction — mmm Forest

Discription of variable Data type Source
(nurﬂrirbeei gfg;ﬂig;ses) Number of three (r;)/[a;; cfr;f);z(lglir;(;elré)robbew, vidlence) Excel Seoul Metropolitan Police Agency
Amusement facilities Number of amusement facilities Excel Seoul Metropolitan Police Agency
Floating of population Floating of population for 14 hours on weekends 100x100 raster Seoul Metropolitan Government
NDVI Normalized difference vegetation index 30%30 raster USGS
Area(km?) Area of jurisdiction Excel Seoul Metropolitan Government
Population Population of jurisdiction Excel Seoul Metropolitan Government
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Figure 4. Distance from the park and the floating population

T AT 2AE Tdetd AYA FE =
3t} CPTED 8424 29 - =29 g32 B30 9
AHEE T2 E GIS(Geographic Information System) £4]
AH-E Arcgis 1033 BA1 B4 ©TE R 3245 AHLEIgh

=
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A8 2 A0 Uestor], AP A4
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7t 23012 AZVg] AT FS WFT BARHTE
g BH HARN AR B V1SS Wk FEAY)

2 BAACE tgeaitdo] EAlEHA §E AR & 7

Table 3¢] A3+ B F1+< 77F Bow 30 W37}
Po] dojtth= A= Holy KB = 663, p = 000). ot
T AgAret dxsle AHE HAtH(Shin ef al 2013:
Lee and Cho, 2006). 3FA%+ Lee(2004) & A1 S W= (4
QL A%, AEY, 29 wsh & Ad+E FAXSE o &
AZE ofEhs AxE =23 o A%, £, A5 3
go] 11 AV frod 23S By B d3E 30 HE oA
ARjle] AR sl Hlgol Fol sl At UskS SR Hel
of WA ek 3] WF 9 =2 AdAe] gle ASE YNt
(B=.39%, p=.009).

FEUHAE 3u W9} FEAo] B 0T Yy
o A AT At ddE-solBellA olopr]dhe MF i
o tigh =EWEo A9 YA FEUEH 4 30 HA
o} K(+) 9] FAE HATHB=447, p=.000, Shin ef al, 2013:
Heo and Moon, 2011). 813 A= 3t MA= 548 &
B A 53 22 AHAGAA B4 dojue e BAF
TH(Ko, 2001: Shin ef al, 2013: Lee, 2004). T, F&j4
27F AFH ' ARG A AA W27 B Lo
g ol WM dig FERs Bol e ZoE Ug
Wt Heo and Moon, 2011). WA FE501/dHA7 HaH o
A AAAG ] A AR Wl g AR opz), Ao
olm|x] 7| oIt s AoE Helth

Fade 3 W} (o) AVE BATal Yelstth
(B =—241, p=026). fr&A+= CPTEDY F8 24 F
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Table 3. Results of OLS regression analysis

Coefficient of non-standard Std. coefficient Collinearity statistics
: f~value prvalue
B Std. error (Beta) VIF
(Constant) 1262811 498,944 2,531 0.180
Population 0,003 0.001 0.663 4773 0.000™ 3,043
Area(knm?) 34078 11.995 0.395 2,841 0,009 3,048
Amusement facilities 1544 0,365 0447 4229 0.000™ 1762
Flow of population —0,143 0,061 —0.241 —2.359 0.026" 1.648
NDVI —3861.748 1.383.853 —0281 —2791 0.010° 159
<005, 7 pR00L, T pR0.005
R: 0917, R-square: 0841, Durbin-Watson: 2.301
shtel Al glold 2 98 @k Wk EAT AT AWAFY fA8E T K001 FE(EE)AA £
o] Z7h+= A8l F(eyes on the street) & Z7HE 2 n|5hH, SHp=0.000) A& EHoli Stk & A3 A= AFAH
o] EAl= WHE AANT + v 247 Frh(Jacobs, 1961: o8& oF FA HUle AR 3 - 529 A9 &
Newman, 1972). & A7 52 F7HE S oA AlZks B ol qlom, Fd - A7 FAL A=l 7}77}‘) A& T
7] 99t AREES BOEY F5TE SR weth O B2 Aol Br| A A|7HS BWlithaL o]ok7| K Coley ef al,
3 A 2A F7Hpubic space) S B2 7HA] Al 2Ho] A& 1997). Tgk ofAol9} RaAp}t 5471 = 37 Qe 32
57, YgEo|Re| A3 W7} Y] ojH & 7 S RS W, ol F7IA 11 50 £, 547 U
o] ¥tH(Cohen and Felson, 1979: Kuo, 2003). &3+ g3 S7ko] o]&sl= o] g9 Aol it AT &
Ml o]2S 7|uo 7 3 72 AWRY e o 2 A (Kuo ef al, 1998). &9 - ZA A e 54 57t
2N WY TFEAe] s AYGS BE= Ao Uehgth © AFAEZ AFB1A o7 (neighborhood social ties) & 7343k

(Bennett and Wright, 1984: Bennett, 1989: Cromwell ef al,
1991; Poyner and Webb, 1992). webr Algre] E3)o] &2
Bl Tnm W7t Beg Ao A

FEGH(NDVD) & 3t W39k &(-) 9] #A7F BRItk b
Bt TH( 2*281. p =.010). #olFgre]E&ex o]opr]ah=
A oA F2 W, ALY AFA} b o]w]A]
£ L7 d 922 FHKuwo ef al, 1998). T3 2 5419 4]
AL A Fu19] A (territorial marker)©] 73E 3, HH
A2 EE A e] ePHdths =7 (cue to care)< TTHBrown
and Altman, 1983: Brown and Bentley, 1993; Nassauer, 1988).
HA 5 A, @Y WY A S AleE
w0l ARATHBrown and Altman, 1983: Perkins ef al,
1996: Perkins ef al, 1993: Taylor, 1988), 39 23= 58
go] W3 i 3HE dFske ALE & 5 YUk
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S 2HH A}

A & (Scatter plot) & £
Fedte wHlE A
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S 2H0% A4 YR EAE ATRYT, Ao ¥AE
AAG 5 e E OE WAUZS 44 D2E dekshe
Aoltk Fol@slolgd] hEW AH vz e ug 3
st 2] Edsh A4 E) e 4Pl Ay

250k (Kaplan, 1987). 182
A BA FE, 3R, 7579, Tl
T S40E & 4EA ok FERE A7 53] 2EY
2= A Ao vty L3H(Caprara ef al, 1981:
Coccaro ef al, 1997: Kant ef al, 1998: Kavoussi ef al, 1998:
Stanford ef al, 1995: O'Neill and McGloin, 2007: Jung and
Cho, 2016). H3t -0l ofdolot FAade] 344 24
A A#=lo] ATHScholte ef al, 1997: Stewart, 1985: Park
and Park, 2008). 1813 542 3443 43 dddtt
(Brady ef al, 1998: Markovitz, 1995: Tuinier ef al, 1996).
ohekek JEfo] AA(EoE A, 2, F5A T, TR
7] B AY HE )RS A A5 AAHCE A
wof g ATHEIS} ARAR] HAES Fal o] A4l
A B2 3 HAM Efo] frky A7 A7t BofFrHCanin,
1991 Cimprich, 1993; Miles ef a/, 1998; Ovitt, 1996; Tennessen
and Cimprich 1995: Lee ef al, 2011: Kim ef al, 2013). %3
gk AFolN WS FUA F 0117} EO]‘; A& 78

o Sle FAAEC] T YR Hole Agd 4
Hol A& TR 1H Hee k o ek Frt
(Pollack, 1981). =, 174, F59), S5 414 9= S0l
nE A v 7ut %84 P55 #NIHKaplan,
1987). mebr] A2 FRE9] HFA A FH FARE o]

Frle] A JE Hag T FHe b 2
ATk E3 A3 AN, FH] WAE AP el Al
ol A dFF QA T A Atz <l FAH F
E:‘%EEOI W S7kehe Avsiate] ZesEst ]

& A7k Aol U 7188 AdelA] A|ujdiate] &

2 W=7t o BttiMooney and Nicell, 1992). 182
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UM e} o] XFE S Wit gl Wi
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13}(Taylor eta/ 1985 )3 A S A 2R A3} H]
BAGE 2R A3 5t g9 EE GA7 B gEo
z7d0] e F7F] 10%0H vls) 2730 gle w1kl 90%3
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