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Abstract

Land use planning plays o crucial role in creating a halance between the needs of
society, physical development and the ecosvstem. However, most oflen poor
planning and displacement of land uses particularly in urban arcas contribute to
social ills such as drug abuse and cnminal activities. This research explains the
spatial relationship of drug abuse and other cruminal achivities on wrban land use
planning and their implications on the society at large. Spatial statistics was used
to show patterns; tremds and spatial refationships of crimes and land use planning.
Data on crime incidents were obtained from the Roval Malaysia Police
Department whilst cases of drug abuse were collected from the National Anti-
Drug Agency (AADK) Analysis of the data together with digital land use maps
produced by Ampang Jaya Municipal Council, showed the distribution of erime
incidents and drug abuse in the area. Findings of the study also indicated that,
there was a strong relationship between petly crimes, drog abuse and land use
patterns,  These crimimal activities tend 1o concentrate in residential and
commerciil areas of the study area,
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INTRODUCTION

Fear of crimeé and msecunty aré realities of urban hife, Crominal actnaties and
drug abuse m particular, continue to rise concerns in most developing countries.
Between 1980 and 2004, the total crime index in Malaysia increase by 90% and
misd of which are related 1o properties (Sidhe 2006). Malaysia is mnked 50 out
of 60 countries in terms ol total crime per capita with an average of 6.97 per
1O people ( Nations Master 20100, Vasudevan (2004) manked the top 6 issucs
in Malaysia 0 be crime and public safety (46%), followed by social and moral
problems (12%), cconomy (9%), domestic policies (7%} unemployment (4%)
and education (4%}

Cities as socioeconomic hubs attract people of diverse interests and
backprounds mcluding those susceptible to perpetrate eniminal  activities.
Crimiial sctivities are complex phenomena, and resesrchirs agnéed thit there s a
link between criminal activities with physical and social dpace. Dpportunity
theory implies that crime density and population density are conceptually related,
in that the probabilitiés of predatory interctions bebween individuals and their
property increase as a function of persons per unit arca (Harries 2006). Crime
oppartunily takes ploce when the offender finds » target m suitable situation
without & capable guardian in the urban physical environment (Tabagin ef al.
2008; Choiney and Rateliffe 2005; Khinkenber 2008). Criminal pattem theory
revidils that offenders fend (o concentmite in areas [amiliar 1o them and through
their day-to-tay activities watch for an easy target and an open space for & guick
and easy escape roule before committing o crime. Population density and total
prea we expected © inlwence the influx of enme incidence m housing scheme,
This fact is supported by Gwmfi (2002) through a crime pattern study in Ghana
where crime s highest in developed and densely populated regions. Hence, there
i o relationship between crime, the offender and the envirenment,

Generally, it 15 o crimmal actvity to use, own, praduce or distribute
drugs elassilied as having the podentl 10 be abused. Drug abuse 15 closely
related to crime due to s consumplion without legal prescription. [t affects
individual behaviour and’or habit, and is pedential for violence and petty crimes
such as snatch theft.  Dvug nbuse and upemplovinent are among the daving
factors for the inerease of snntch theft erime (Allen 2005}, In fact, 30% of snatch
thefis that occwred m Kunls Lumpor in 2009 gre believed o be committed by
drug addicts { Utusan Online 2000,

Dhuse 1o the increasing rofe.of crime each vear, the Malaveian povernment

in January 2012 has introdeced pnd  Immched Government Transformation
Progrzmme (GTP). This programme is designed 1o provide all Malaysians the
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access to improved public services imespective of race, religion and region. GTP
iz created based on public concems aboul some mopor ssues that affecied the
nation. The focus of attention under GTP 15 the implementation of the National
Key Result Area or NKRA. NKRA involves 7 key areas and the performance of
cach area is evaluated through specific Key Performance Index (K. In arder to
measure and improve the efficiency and quality of government services, one of
the NERA inhalives is on reduction of crime.

Following the MERA nitiatives, the Federal Town and Country Planning
Department introduced a Safe City Programme and embrace Crime Prevention
through Environmental Design (CPTED) concept with the objectives to reduce
cime incidence and improve the quaelity of life (JPRBD 20010).  Under this
programime, the safe city s defined as a city that is free of any threats phivsically,
socially and mentally, and s 2 protected environment, While, CPTED basically
emphasises on the idea that proper design and effective use of the built
eivironment can lead o a reduction of crime incidence (Schneider & Kitchen
20103,

Hence, this rezsearch attampts to-evaluate the relationship and influence of
land wse plunning on the distribution patterns of drug abuse and criminal
activities. Spatial statistics techniques are used to generate spatial analysis model
and hotspot areas. Ampang Jaya Municipal Council (AJMC) is selected as the
study area becauwse it has one of the highest population densities in Selangor.
This study focuszes on theft and snatch theft with the assumption that these crimes
are pfien drug related crimes,

THE RELATIONSHIF BETWEEN CRIMINAL ACTIVITIES, DRUG
ABUSE AND LAND USE

Suryavanshi (2001) contends that there is a relationship between land use, urhan
form, roufing activities and crime.  Figure | shows the relationship between land
wse and opporiunities: for crime through two other important factors namely
routine activities and wrban form.
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Figure |: Theorghcal Relationship between Land Use and Crpportunsties for Crime
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Brochu {1995 and Fisher er al. (1999) observed thal individuals whom have
developed an extreme dependency on drog tend o be mvolved in eriminal
activities such a5 prostitution, theft of property and fraud, Karofi (2005} argued
that drug abuse and criming! behavieurs are closely related fo subculiure, socio-
economie betors and rueal-urben migration. He furiher explained thai subeuliure
i= @ situation where an individual lives among drug addicl friends that loter ends
up in drug trafficking and consumption.  Thes, [or a continuous 1'il||:|p|-lj|-' of -IJ.I'IJL,E
ecriminal acts are commitied as an ARy ﬂ'éll'l'llﬁg In addition, socio-seonomic
factors such as poverty, broken homes, eovironment and arbanszation, and rural-
urban migraticn also contribute 10 crimnil acts, The pressure of life couplad
with the increasing standerd of living in urban areas has resulted in these
individuals to choose the easy way out in fulfilling their needs regardless of the
impact and consequences of their actions on the community.

Crimmiinal Activeties aod Land Use

As land use change with new development and redevelopment, the structure of
urban form will change as well (Brantinghams 1981; Felson 1987}, Urbsin fonns
are dynamics; any change. in land use may bring shout other changes o nearby
arcas. For mstance, the development of a new community facility may change the
routine wctivities of the community mvolved, According o Felson [ [987) routing
activities would crealo crime opportunities for the offender. Property crimes are
higher al places whene there are dispersed shopping and strip commerncial
developments. Commercial areas in cities have been found o be prong (o
burglaries and thefis while residentinl areas are conducive fo crimes such as
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sexual offence and murders. Swudies have also indicated that child-sex offences
and juvenile crimes are much higher near areas where high schools are located
{Suryavanshi 20057,

I8 Application in Crime Pattern Anafysis

Crime patterns can be analysed and explamed vsing GIS because it offers a
medium fo analvse criminal sctivities data for 4 better undérstanding of the
factors that influence crime oftenders, It could also be used to generate a model
that would predict potential crime spots. GIS could be applied for the analysis
and the nsapping of crime data for both academic research and prectical law
enforcement (Mumray er. af, 2001). This 15 more so because it offers tools for the
modelling of statistical surfaces that facilitale approximate visualisations of pou
densities {Harries 2006). The level of analysis achieved using GIS could
determing even the density of crime within every spatial scale. Spatinl statistios
function can be utilized o help authorities such 88 the police department to map
erime scene.  This would further assist the awthority to understand cnime
hehaviours and find the best action to prevent erime. The methodalogy employed
could assisl euthonites o better understand the pattern of crimee spatially and
predict potential crime. Thus. preventive measures can be taken through proper
physical planning for new development arcas while ‘target hardening’ measares
can be taken for existing developed areas. GI5 provide an aliernative toal that can
aid policy makers, decision makers and the scourity operatives in particular
discharge their core responsibility of ensunng peace and security in the society.
The integration of spatial statistics technigue and GIS can assist local authonties
and police departments to identify hotspots for crime incidence.

CASE STUDY: MAJLIS PERBANDARAN AMPANG JAYA

The study area, Majlis Perbandaran Ampang Java (MPAJ}) or Ampang Jaya
Municipal Council covers Mukim Ampang, Mukim Hulu Kelong and part of
Mukim Setapak. and s approximately 14,350 hectéres. The adjoining councils
include Dewan Bandarava Kuala Lumpur, Majlis Perbandaran Selayang and
Mujlis Perbandaran Kajang. The map showing MPAJ and its neighbouring
municipalities is shown in Figure 2. The population of MPAJ is estimated at
GO0,000 people in 2007 (Departmeant of Statistics, Malaysia) or 12.7% of the total
population of Selangor. The district consists of four planning blocks ag shown in
Tahble |. MPAJ tweether with Kuala Lumpur has ong of the highest population
densities in Malavsia due 1o concentration of economic and  instifutional
notivities,
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Figure 2: Location of Ampang Ji:.-u:i Municipll.ﬁuumil
Soerev: Deal Bowved Ploicad” Ampeang Jerve Minicipn’ Covesed! 2020

Table 1: Majlis Perbandarsn Ampang Juya by Plunning Blocks (BPy

I’Iauninﬂ Blocks o Area !;Enn:urn'l
BE | : PANDAN [NDAH 2056

BF 2 - AMPANG | 880

BF 3 : TAMAN MELAWATI {803
BP 4 - CONSERVATION AREA

{Hulu Gombak Reserve Forest) 4.551
Tatal 14,350

Sewwrce Dvak Lovead Pl ddagiin Pertoaskwran s Saar J000

Ampang Jaya has a population of 608,030 people in 2007 (Dept of
Statistic, Malaysia), The district registered a relative increase in population from
ATE.613 i 2HK) o 577528 people in 2005, Table 2 shows the population
disinbution by planmng blocks for 2000, 2005 and 20007
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Table 2: Population in Ampang Java District

Flanning Block pLLL 1005 1007

Pandan Indah 230,437 284,060 296 6TH
Ampang 16,554 206,274 218,244
Taman Melawsti 0475 73,370 BL2ED
Conservation Aren Lo, 145 12,118 1XE17
Total ATH.a1N STT.RIR G081

Sowpen: J.h'ﬂ_'l'l‘ Ll e Maitn Pertwiadim Argang iy 20

METHODOLOGY
Duta Collection

Drigital data on land wse were obtaned from MPAJ, while daiz on crimes were
acquired from the Police District Headquarters of Ampang Jaya, Data on drug
abuse were obtained from Mational Anti-Drug Agency (AADK). A total of 2,062
eases of crime recorded in 2008 were plotted manually using ArcGilS 9.2 as an
individual point, geocoded by X and ¥ coordinates with the necessary attributes.
Estimates on locations wers made when the exact location of the crime were not
recorded. Bewond these coordinates cach point has addimional atinbutes
illustrating time, date, day, type of crime, fype of drugs, location, small planning
block and houwsing scheme. Figure 3 shows the spatial distnbution and the
partems of crime incidents in MPA), These are classified into four crime
incidents namely, (i} theft, (i) snatch theft, (i) night time burglary, and {iv} day
time burgiary.

Based on the recorded crime data, thefi accounts for one-third {or 36%)
of the wial crimes reportgd in 2008, Therefore, this study assumed that drug
abusers tend 1o commit theft and snatch theft compared to night and day time
burglury based on opportunity to commit crime, easy target and casy planning.
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Tufluencing facters amadysis

Thiz amalysis was execuied based on the resulis from the hotspod analysis for
theft, snatch thett and drug abuse. Figure 4 show the land use verification of
Taman Pondan Indah based on Gobgle BEorth smage. Toman Pandan Indeh
consists of 40% residential area and ofFw commercial. The hotspot locations of
ithett, snatch theft and drug abuse 15 overlad with the Croogle Earth image o
lacilitate the analysis of infuencing Factors (o cnminal incidents.
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The movement snalysis s conducled wsing Mean Centre and  Standard
Deviational  Ellipse (SDE) technigque, The mean centre is the point whose
coordinates are the mean x-coordinate and mean v-coordinute bor all the featores
in the study area, The SDE 1echnigue 12 a megsurement of the difference beiween
the average distance and the distance from s given Peature fo the mean cenire,
Based on reported offences, SDE would identify the direction cniminal offenders
select their target ared. The measurement can be obfamed using equation (4}

O 2008 by MIP 10



PLANNING MALAFEEA
-I'_.'.i|.l:||'rrr|'||'cllI Asiyicly in Llebaim Hmn“'.iﬂ'

o TR ; Lt
5D = JE; u:; I L urr: Xp Eq. (4}
The SDE is emploved to indicate the peopraphic centre, distribution,
orientation and  directionality that exist for each crime, especially in
understanding how the crime frans-change overtime n day and time categorics.
Standard deviation ellipse 15 o logical extension of the dtandard distance cirele
(Furley 19277 which can capture the directional bias in a point distribution
{(Wong & Lee 2005), In movement pattern snalysis, both theft and snatch theft
arc analvsed by dey and fime categores. Doy catepory 8 divided inbe two
subcatepones which are weekdays and weekends, whilst time categories are
divided into five subcategories in 24-hoor time format as shown in Table 1.

Table 3: Time Frame Subcategories
Time Frame
0000-0359
1400-0859
e 1 659

tn | |t = |5

2000-2359

FINDINGS

Mosi of the hotspot areas for thefl, snatch theft and drug abuse were detected in
the southern region of MPAJ especially in Pandan Indah, whilst, the cold spot
areas are distributed m the north of study area as shown m Figoee 50 A further
hotspot analysis was execuled based on overall reporied cases of theft and snatch
theft in Taman Pandan Indah area to identify the hotspot location (Figure 6).
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Based on the resulis of the hotspet analysis for thefi, snatch thefi and
drug sbuse, the influencimg factor analvsis was conducted on Google Earth image
of Taman Pandan Indab, Taman Pandan Indah was selected due to the high
number of reponed cases recorded for the entire MPAJ. In Figure 7 and 8, the
hotspod  location of crimes are indicated as cross marks and drug ahose
distributions are indicated as small circle dots. The holspot area is in the
commercial centre comprising of kanks, clinics, restaurants, and a shopping mall,
A feature with a hagh value may denote some form on concentration in erime
ingidende, but may not be a statstically significant hotspol

LT

= Y
Figurz 7: Thefl occumrence bised on land wse and drog abuse overday of Google Earth
fmage
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Fignre B: Snaleh Thefl Oceurrence bused on Land Use and Drug Abuse factor overlay of
Croagle Earth | mage

Based on the mfluencing factor analysis, planning of the nd wse is &
major coninbuting facior other thoan the Likely avulability of o victim. The
findings of the study indicate thai, drag abuse and criminal patterns are related to
fand wse, The movement pattern apalysis indicate thal crime patterns m MPAI
tend 1o concentrate more in Pandan Tndak and Ampeang phiinmng block.

As shown i Figore Sta) and (B), the current tendency for all crimwes are
in the southern region of the ellipse. Similady, the pattern of drug abuse
distribution wus found to be pear theft and snatch-thefl locations.  This supports
the comtention that, there is i relationship befween drup abuse, coime and land
use. Mom roads, pedestrian bridges, commercial focilitics sech as banks,
shopping complexes, bus stands and restaurants appear o be the preferred
locations for coominais 1o [nd their vietoms. The direction amd concentration of
crime a5 indicated by the SDE for both erimes seem to diselose that busy traffic
und larpe crowds which present o high possibility of likely victims in open and
sirategic areas are relalive opportunily elements for cnme incidenis,

Both thell and snatch theft wre more freguent on weekdays compared o
weekends, where 563 theft and 322 snatch thefi cises ore reporied dunng 2008
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Citegory
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The mwean centre techmigue clearly defined the movement pattern of theft
and smatch theft by tme, As ihe duily sctivites of Likely vichms change the
hotzpols from crime meidence alse changes, Figure 10{n) shows the movement
pattern of hoth thefi and spatch-theft during weekdays and weekends.

) e
. T— e
B
Faemdi i | wies
Thedl
- —_—
Wy b
]
Snatch el

Figure 100A ) Mean Centre Movemend of Thefl ond Snaich Thel based on Day Coaiegory

The time subcategories dota indicate that, the highest number of theft
fook plage between 400 am w0 559 am, whilst snach-thefl occurred between
900 am o 459 pm. The movement pattern of both criminal activities as shown
in Frigure [(KB) 15 based on the mean centre, calculated according o the time
frame subcatepories. The movemen! paltern boging from time frame 1 (0000 -
0359 to time franse 5 (20:00-23:59) as shown in Table 3,
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Figre 140 (B} Mean centre movenent of thell and seatch theft bazed ga fime rame
subcalegorics

The movement pattems in Figure [0(b) indicate that the occurrence of
both crrminal acts originates a1 residential area close to target spoi (restaurant or
bank) and as the night progresses to daylight (04:00-08:59), the offenders targel
the residentinl ares, The offenders then shifi thear target aréa (oo bigeer area of
likely victim located mostly in commercial centre and its surrounding during
daylighe (09:00-16:59), Az the mght progresses (20:00-23:59), the criminal acts
are centred in the cominercial sreas, From the analyvsis, it s concluded that the
offenders tend to change their targel area based on the crowd and land use, The
offenders sclect farget arcas that are relatively near to commercial centre such as
banks, schools, diners or restaurants and residential aveas,
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CONCLUSIONS

This study shows that there 15 a measurable link between cnminal ectivities and
physical o social space. I supports the oppoertunity theory which implics that
crime density and population density are conceptually related, The mean centre
of each cnime distribution for MPAD also identifies with this suggestion. The
mesn centre of crime is located in Taman Pandan Indah, an urban area with a
dense population. The analyses were cwmied out for each crime based on
categories and subcategories. Ench category s further split into groups that are
weighted, Each day category iz weighted according 1o week-day and weekend
subcategones, and the time estegory 15 weighted into five subcategories or time
fisaime.

The cnme distribution m MPAJ displayed a highly clustered pattem for
every crmé bype, Clustered means crime mites pre coneentrated in o cerlain aréa.
The spatial result showed that crime patlerns in the study area are clustered with
high value and the land use has o correlation with cnme petivities.. Results from
the analysis according (o D rame also resulled o sigmficant change of crme
patiem.  These [lindings revenled the spatinl correlstion between iypes and
pattemns of cnminal activibes and land wse namely commercml (banks and
shopping mallz) and residential areas. The oppodune spols for eriminals are al
roads with heavy traffic, pedesirian bridges and bus stops. The temporal GIS
dimension of the study has provided a clearer undestanding on the pattern aff
erimes and drug abusers in relation to land vse planning

The integration of spatial stabistics and GIS can assist local suthorities
and police departments in particular, to identify hotspots for enime incidence,
Implementation of the safe city imiative by the Government and CPTED in
residential layout desipn s potentially 2 more effective way 1o combat urban
crime and insecurity of the Malaysian urban society,
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