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Land use planning plays a crucial role in creating a balance between the needs of 
society, physical development and the ecosystem. However, most often poor 
planning and displacement of land uses particularly in urban areas contribute to 
social ills such as drug abuse and criminal activities. This research explains the 
spatial relationship of drug abuse and other criminal activities on urban land use 
planning and their implications on the society at large. Spatial statistics was used 
to show patterns, trends and spatial relationships of crimes and land use planning. 
Data on crime incidents were obtained from the Royal 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 Arnpang Jaya Municipal Council, showed the distribution of crime 
incidents and drug abuse in the area. Findings of the study also indicated that, 
there was a strong relationship between petty crimes, drng abuse and land use 
patterns. These criminal activities tend to concentrate in residential and 
commercial areas of the study area. 

Keywords : Drug abuse, land use planning, GIS/spatial statistics, criminal 
activities 
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INTRODUCTION 

Fear of crime and insecurity are realities of urban life. Criminal activities and 
drug abuse in particular, continue to rai se concerns in most developing countries. 
Between 1980 and 2004, the total crime index in Malaysia increase by 90% and 
most of which are related to prope1ties (S idhu 2006). Malaysia is ranked 50 out 
of 60 countries in terms of total crime per capita with an average of 6.97 per 
I ,OOO people (Nations Master 20 I 0). Vasudevan (2004) ranked the top 6 issues 
in Malaysia to be crime and public safety (46%), fol lowed by social and moral 
problems (12%), economy (9%), domestic policies (7%), unemployment (4%) 
and education (4%). 

Cities as socioeconomic hubs attract people of diverse interests and 
backgrounds including those susceptible to perpetrate criminal activiti es. 
Criminal activities are complex phenomena, and researchers agreed that there is a 
link between criminal activities with physical and social space. Opportunity 
theory impl ies that crime density and population density are conceptually related, 
in that the probabilities of predatory interactions between individuals and their 
property increase as a function of persons per unit area (Harries 2006). Crime 
opportunity takes place when the offender finds a target in suitable situation 
without a capable guardian in the urban physical environment (Tabagin et al. 
2008; Chainey and Ratcliffe 2005; Klinkenber 2008). Criminal pattern theory 
reveal s that offenders tend to concentrate in areas familiar to them and through 
their day-to-day activities watch for an easy target and an open space for a quick 
and easy escape route before committing a crime. Population density and total 
area are expected to influence the influx of crime incidence in housing scheme. 
This fact is suppo1ted by Gymfi (2002) through a crime pattern study in Ghana 
where crime is highest in developed and densely populated regions. Hence, there 
is a relationship between crime, the offender and the environment. 

Generally, it is a criminal activity to use, own, produce or distribute 
drugs classifi ed as having the potential to be abused. Drug abuse is closely 
related to crime due to its consumption without lega l prescription. It affects 
individual behaviour and/or habit, and is potential for violence and petty crimes 
such as snatch theft. Drug abuse and unemployment are among the driving 
factors for the increase of snatch theft crime (Allen 2005). In fact, 50% of snatch 
thefts that occurred in Kuala Lumpur in 2009 are believed to be committed by 
drug addicts (Utusan Onl ine 2009). 

Due to the increasing rate of crime each year, the Malaysian government 
in January 201 2 has introduced and launched Government Transformation 
Programme (GTP). This programme is designed to provide al l Malaysians the 

© 2013 by MIP 2 



PLANNING MALAYSIA 
Geospatial Analysis in Urban Planning 

access to improved public services irrespective of race, religion and region. GTP 
is created based on public concerns about some major issues that affected the 
nation. The focus of attention under GTP is the implementation of the National 
Key Result Area or NKRA. NKRA involves 7 key areas and the performance of 
each area is evaluated through specific Key Performance Index (KPI). In order to 
measure and improve the efficiency and quality of government services, one of 
the NKRA initiatives is on reduction of crime. 

Following the NKRA initiatives, 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 
crime incidence and improve the quality of life (JPBD 2010). Under this 
programme, the safe city is defined as a city that is free of any threats physically, 
socially and mentally, and is a protected environment. While, CPTED basically 
emphasises on the idea that proper design and effective use of the built 
environment can lead to a reduction of crime incidence (Schneider & Kitchen 
2013). 

Hence, this research attempts to evaluate the relationship and influence of 
land use planning on the distribution patterns of drug abuse and criminal 
activities. Spatial statistics techniques are used to generate spatial analysis model 
and hotspot areas. Arnpang Jaya Municipal Council (AJMC) is selected as the 
study area because it has one of the highest population densities in Selangor. 
This study focuses on theft and snatch theft with the assumption that these crimes 
are often drug related crimes. 

THE RELATIONSHIP BETWEEN CRIMINAL ACTIVITIES, DRUG 
ABUSE AND LAND USE 

Suryavanshi (2001) contends that there is a relationship between land use, urban 
form, routine activities and crime. Figure 1 shows the relationship between land 
use and opportunities for crime through two other important factors namely 
routine activities and urban form. 
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Figure I : T heoretical Re lationship between Land Use and Opportunities for Crime 
Source: Suryavanshi (2001 ) 

Drug Abuse and Criminal Activities 

Brochu ( 1995) and Fisher et al. ( l 999) observed that individuals whom have 
developed an extreme dependency on drug tend to be involved in criminal 
activities such as prostitution, theft of property and fraud. Karofi (2005) argued 
that drug abuse and criminal behaviours are closely related to subculture, socio
economic factors and rural-urban migration. He further explained that subculture 
is a situation where an individual lives among drug addict friends that later ends 
up in drug trafficking and consumpti on. Thus, for a continuous supply of drugs, 
criminal acts are committed as an easy earning. In addition, socio-economic 
factors such as poverty, broken homes, environment and urbanization, and rural
urban migration also contribute to criminal acts. The pressure of life coupled 
with the increasing standard 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. 

Criminal Activities and Land Use 

As land use change with new development and redevelopment, the structure of 
urban form will change as we ll (Brantinghams 1981; Felson 1987). Urban forms 
are dynamics; any change in land use may bring about other changes to nearby 
areas. For instance, the development of a new community facility may change the 
routine activities of the community invo lved. According to Felson ( 1987) routine 
activities would create crime opportunities for the offender. Property crimes are 
higher at places where there are di spersed shopping and strip commercial 
developments. Commercial areas in cities have been found to be prone to 
burglaries and thefts while residential areas are conducive to crimes such as 
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sexual offence and murders. Studies have also indicated that child-sex offences 
and juvenile crimes are much higher near areas where high schools are located 
(Suryavanshi 2005). 

GIS Application in Crime Pattern Analysis 

Crime patterns can be analysed and explained using GIS because it offers a 
medium to analyse criminal activities data for a better understanding of the 
factors that influence crime offenders. It could also be used to generate a model 
that would predict potential crime spots. GIS could be applied for the analysis 
and the mapping of crime data for both academic research and practical law 
enforcement (Murray et. al. 2001). This is more so because it offers tools for the 
modelling of statistical surfaces that facilitate approximate visualisations of point 
densities (Harries 2006). The level of analysis achieved using GIS could 
determine even the density of crime within every spatial scale. Spatial statistics 
function can be utilized to help authorities such as the police department to map 
crime scene. This would further assist the authority to understand crime 
behaviours and find the best action to prevent crime. The methodology employed 
could assist authorities to better understand the pattern of crime spatially and 
predict potential crime. Thus, preventive measures can be taken through proper 
physical planning for new development areas while 'target hardening' measures 
can be taken for existing developed areas. GIS provide an alternative tool that can 
aid policy makers, decision makers and the secur ity operatives in particular 
discharge their core responsibility of ensuring peace and security in the society. 
The integration of spatia l statistics technique and GIS can assist local authoriti es 
and police departments to identify hotspots for crime incidence. 

CASE STUDY: MAJLIS PERBANDARAN AMPANG JAYA 

The study area, Majlis Perbandaran Ampang Jaya (MPAJ) or Ampang Jaya 
Municipal Council covers Mukim Ampang, Mukim Hulu Kelang and part of 
Mukim Setapak, and is approximately 14,350 hectares. The adjoining councils 
include Dewan Bandaraya Kuala Lumpur, Majlis Perbandaran Selayang and 
Majlis Perbandaran Kajang. The map showing MPAJ and its neighbouring 
municipalities is shown in Figure 2. The population of MPAJ is estimated at 
600,000 people in 2007 (Department of Statistics, Malaysia) or 12.7% of the total 
population of Selangor. The district consists of four planning blocks as shown in 
Table 1. MP AJ together with Kuala Lumpur has one of the highest population 
densities in Malaysia due to concentration of economic and institutional 
activities. 
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Figure 2: Location of Arnpang Jaya Municipal Council 
Source: Draft Local Plan of Ampang Jaya Municipal Council 2020 

Table 1: Majlis Perbandaran Arnpang Jaya by P lanning Blocks (BP) 

Planning Blocks Area (Hectare) 
BP I : PANDAN INDAH 2,056 
BP 2: AMPANG 1,880 
BP 3 : TAMAN MELAWATI 1,823 
BP 4: CONSERVATION AREA 
(Hulu Gombak Reserve Forest) 8,59 1 

Total 14,350 
Source: Draft Local Plan Majlis Perbandaran A111pa11g .!aya 2020 

Ampang Jaya has a population of 608,030 people in 2007 (Dept of 
Statistic, Malaysia). The district registered a relative increase in population from 
478,613 in 2000 to 577,828 people in 2005. Table 2 shows the population 
distribution by planning blocks for 2000, 2005 and 2007. 
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Table 2: Population in Ampang Jaya District 

Planning Block 2000 2005 2007 
Pandan lndah 239,437 284,060 296,678 
Am pang 168,554 206,274 218,246 
Taman Melawati 60,474 75,376 80,289 
Conservation Area 10,148 12,118 12,817 
Total 478,613 577,828 608,030 

'' Source: Draft Local Plan Ma1lts Perbandaran Ampang Jaya 2020 

METHODOLOGY 

Data Collection 

Digital data on land use were obtained from MPAJ, while data on crimes were 
acquired from the Police District Headquarters of Ampang J aya. Data on drug 
abuse were obtained from National Anti-Drug Agency (AADK). A total of 2,062 
cases of crime recorded in 2008 were plotted manually using ArcGIS 9 .2 as an 
individual point, geocoded by X and Y coordinates with the necessary attributes. 
Estimates on locations were made when the exact location of the crime were not 
recorded. Beyond these coordinates each point has additional attributes 
illustrating time, date, day, type of crime, type of drugs, location, small planning 
block and housing scheme. Figure 3 shows the spatial distribution and the 
patterns of crime incidents in MP AJ. These are classified into four crime 
incidents namely, (i) theft, (ii) snatch theft, (iii) night time burglary, and (iv) day 
time burglary. 

Based on the recorded crime data, theft accounts for one-third (or 36%) 
of the total crimes reported in 2008. Therefore, this study assumed that drug 
abusers tend to commit theft and snatch theft compared to night and day time 
burglary based on opportunity to commit crime, easy target and easy planning. 
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Injluencingfactors analysis 

This analysis was executed based on the results from the hotspot analysis for 
theft, snatch theft and drug abuse. Figure 4 show the land use verification of 
Taman Pandan Indah based on Google Earth image. Taman Pandan Indah 
consists of 40% residential area and 60% commercial. The hotspot locations of 
theft, snatch theft and drug abuse is overlaid with the Google Earth image to 
faci li tate the analysis of influencing factors to criminal incidents. 

Figure 4: Land Use ofTarnan Pandan lndah 
Source: Google Earrh Image 

Movement Pattern Analysis 

The movement analysis is conducted using Mean Centre and Standard 
Deviational Ellipse (SOE) technique. The mean centre is the point whose 
coordinates are the mean x-coordinate and mean y-coordinate for all the features 
in the study area. The SOE technique is a measurement of the difference between 
the average distance and the distance from a given feature to the mean centre. 
Based on reported offences, SOE would identi fy the directio n criminal offenders 
select their target area. The measurement can be obtained using equati on ( 4): 
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Eq. (4) 

The SDE is employed to indicate the geographic centre, distribution, 
orientation and directionality that exist for each crime, especially in 
understanding how the crime trans-change overtime in day and time categories. 
Standard deviation ellipse is a logical extension of the standard distance circle 
(Furley 1927) which can capture the directional bias in a point distribution 
(Wong & Lee 2005). In movement pattern analysis, both theft and snatch theft 
are analysed by day and time categories. Day category is divided into two 
subcategories which are weekdays and weekends, whilst time categories are 
divided into five subcategories in 24-hour time format as shown in Table 3. 

T bi 3 T" F S b a e 1me rame u categones 
ID Time Frame 
I 0000-0359 
2 0400-0859 
3 0900-1659 
4 1700-1959 
5 2000-2359 

FINDINGS 

Most of the hotspot areas for theft, snatch theft and drug abuse were detected in 
the southern region of MP AJ especially in Pandan Indah, whilst, the cold spot 
areas are distributed in the north of study area as shown in Figure 5. A further 
hotspot analysis was executed based on overall reported cases of theft and snatch 
theft in Taman Pandan Indah area to identify the hotspot location (Figure 6). 
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Drug abuse 

Figure 5: AJMC Hotspot Areas of T heft, Snatch Theft and Drug Abuse 

Snatch theft Drug abuse 

Figure 6: Hotspot Locati on based on overall reported T heft and Snatch Theft in MPAJ 
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Based on the results of the hotspot analysis for theft, snatch theft and 
drug abuse, the influencing factor analysis was conducted on Google Earth image 
of Taman Pandan Indah. Taman Pandan Indah was selected due to the high 
number of reported cases recorded for the entire MPAJ. In Figure 7 and 8, the 
hotspot location of crimes are indicated as cross marks and drug abuse 
distributions are indicated as small circle dots. The hotspot area is in the 
commercial centre comprising of banks, clinics, restaurants, and a shopping mall. 
A feature with a high value may denote some form on concentration in crime 
incidence, but may not be a statistically significant hotspot. 

..... iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii· 
Figure 7: Theft occurrence based on land use and drug abuse overlay of Google Earth 

image 
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Figure 8: Snatch Thell Occurrence based on Land Use and Drug Abuse factor overlay of 
Google Earth 1 magc 

Based on the influencing factor analysis, planning of the land use is a 
major contributing factor other than the likely availability of a victim. The 
findings of the study indicate that, drug abuse and criminal patterns are related to 
land use. The movement pattern analysis indicate that crime patterns in MPAJ 
tend to concentrate more in Pandan lndah and Ampang planning block. 

As shown in Figure 9(a) and (b), the current tendency for all crimes are 
in the southern region of the el lipse. Similarly, the pattern of drug abuse 
distribution was found to be near theft and snatch-theft locations. This s upports 
the contention that, there is a relationship between drug abuse, crime and land 
use. Main roads, pedestrian bridges, commercial faci lities such as banks, 
shopping complexes, bus stands and restaurants appear to be the preferred 
locations for criminals to find their victims. The direction and concentration of 
crime as indicated by the SDE for both crimes seem to disclose that busy traffic 
and large crowds which present a high possibi li ty of li kely victims in open and 
strategic areas are relative opportun ity e lements for crime incidents. 

Both theft and snatch theft are more frequent on weekdays compared to 
weekends, where 563 theft and 322 snatch theft cases arc reported during 2008. 
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Figure 9(A): The Direction of El lipses of Theft and Snatch Theft based on Day category 

Theft·tme 

CJ• 
CJz 
CJ3 
CJ• 

5 

Figure 9(8): The Direction of Ell ipses of Theft and Snatch Theft based on Time Frame 
Category 
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The mean centre technique clearly defined the movement pattern of theft 
and s natch theft by time. As the daily acti vities of like ly victims change the 
hotspots fro m crime incidence also changes . Figure I O(a) shows the movement 
pattern of both theft and snatch-the ft during weekdays and weekends . 

• • 

0 . 

Theft 

Snatch theft 

I 
l 

Figure IO(A): Mean Centre Movement of T heft and Snatch Thell based on Day Category 

The time subcategories data indi cate that, the highest number of theft 
took place between 4:00 am to 8:59 am, whilst snatch-theft occurred between 
9:00 am to 4:59 pm. The movement pattern o r both criminal acti vities as shown 
in Figure IO(b) is based on the mean centre, ca lculated accord ing to the time 
frame subcategories. The movement pattern begins from time frame I (00:00 -
03:59) to time frame 5 (20:00-23:59) as shown in Table 3. 
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Figure 10 (B): Mean centre movement of theft and snatch theft based on time frame 
subcategories 

The movement patterns in Figure 1 O(b) indicate that the occurrence of 
both criminal acts originates at residential area close to target spot (restaurant or 
bank) and as the night progresses to daylight (04:00-08:59), the offenders target 
the residential area. The offenders then shift their target area to a bigger area of 
likely victim located mostly in commercial centre and its surrounding during 
daylight (09:00-16:59). As the night progresses (20:00-23 :59), the criminal acts 
are centred in the commercial areas. From the analysis, it is concluded that the 
offenders tend to change their target area based on the crowd and land use. The 
offenders select target areas that are relatively near to commercial centre such as 
banks, schools, diners or restaurants and residential areas . 
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CONCLUSIONS 

This study shows that there is a measurable link between criminal activities and 
physical or social space. It supports the opportunity theory which implies that 
crime density and popu lation density are conceptual ly re lated. The mean centre 
of each crime distribution for MPAJ also identifies with this suggestion. The 
mean centre of crime is located in Taman Pandan Indah, an urban area with a 
dense population. The analyses were carried out for each crime based on 
categories and subcategories. Each category is further split into groups that are 
weighted. Each day category is weighted according to week-day and weekend 
subcategories, and the time category is weighted into five subcategories or time 
frame. 

The crime distribution in MPAJ displayed a hi ghly c lustered pattern for 
every crime type. C lustered means crime rates are concentrated in a certain area. 
The spatial result showed that crime patterns in the study area are c lustered w ith 
high value and the land use has a correlation with crime activities. Results from 
the analysis according to time frame also resulted in significant change of crime 
pattern . These findings revealed the spatial correlation between types and 
patterns of crimi nal activities and land use namely commercial (banks and 
shopping malls) and residential areas. The opportune spots for criminals are at 
roads with heavy traffic, pedestrian bridges and bus stops. The temporal GIS 
dimension of the study has provided a c learer understanding on the pattern of 
crimes and drug abusers in relation to land use planning. 

The integration of spatial statistics and GIS can assist local authori ties 
and police depattments in particular, to identify hotspots for crime incidence. 
Implementation of the safe city ini tiative by the Government and CPTED in 
residential layout design is potenti ally a more effective way to combat urban 
cri me and insecurity o f the Malaysian urban society. 
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