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Abstract

Malaysia is one of the countries that is having rapid urbanization and the crime rates are getting worried by the Malaysian government.  Thus, this
paper objective is to identify the street pattern characteristics that influence the snatch theft activities. The character of the street pattern is identified
by using the GIS to construct, determine and analyse the area with high reported snatch theft cases. The result shows the area with the high number
of snatch incidents is becoming a snatch theft hotspot area and the fragmented parallel type of street pattern influenced the snatch activities.
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1.0 Introduction

Crime frequently happen in the urban areas because of its physical setting and the users’ behavior (Block & Block, 1995) which could
present the crime activities. This shows that the opportunities to commit crime are possible since urban and crime are associated with
each other. Besides that, the population in urban area is higher as compared to the population in the sub-urban areas (Levitt, 1999)
which can also contribute to the number of crimes to occur especially when the living cost is high and lack of job opportunities in a city.
Cozens (2008) stated that every potential threat to the long term health, endurance, personal safety and security of both built environment
and its citizens must be considered in order to develop a sustainable city (Cozens, 2008) which is actually related closely with their
needs in order to survive in the cities.

Snatch theft events are being in a worrisome level since some of this crime occurrence caused fatalities (Yew, 2012). This
complication has been giving the societies and creates a huge impact on sense of panic, anxiety and fear which imperil the safety of the
people. There are snatch theft incidents in Malaysia that has been announced in the local television news and when some video
recordings that are being uploaded in the social media websites by witnesses went viral all over the nation. These incidents developed
sense of fear among the urban citizens especially people who are walking to and fro a particular place (Lakshiny, 2016). The crime
presence within an urban area are making the people’s quality of life are getting deteriorated day by day. This statement also is supported
by Colquhoun (2004) where it is important to get the design of the built environment right since good environment design has an essential
conduct on the quality of life of the people.
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Until today, Malaysia is facing difficulties on snatch theft issues. Malaysia is one of the countries that is having rapid urbanization
and the crime rates are getting worst as well which become one of the threats that need to be faced by the citizens. The numbers of
cases and incidents of snatch theft in Malaysia are fluctuating in the time-framed of 6 years which is from the year of 2010 until the year
of 2015. Even though the figures in the statistical data of the snatch theft cases are fluctuating every year, the public’s fear are still
increasing year by year as stated by Tan Sri Lam Thye the Malaysia Crime Prevention Foundation (MCPF) vice chairman in the local
newspaper (The Star, 2016). The conditions of snatch theft cases in 4 states in Malaysia is explained in the Table 1. There are four
major cities within these states with high figures of reported cases of snatch theft which are in Selangor, Kuala Lumpur, Penang and
Johor with 5,553 cases, 4,687 cases, 1,953 cases, and 298 cases respectively (PDRM, 2016a). In present days, cities are becoming
more appealing towards the people particularly from rural areas due to its economic and employment opportunities to earn a living.
Hence, the crime prevention and common crimes of opportunities such as snatch incidents should be address and target in an urban
planning.

Table 1. Snatch Theft Crime Data of Four Major Cities in Malaysia from 2010 to 2015
s 2010 {2011| 2012 2013 [2014 |2015| Total by

tate State

Selangor | 1247 (799 | 726 | 985 | 846 | 950 | 5553

Kuala Lumpur | 1901 951| 385 | 214 | 632 | 604 | 4687

Penang 835 (197 | 280 | 165 | 245 | 231 | 1953

Johor 84 |76 | 38 | 28 | 39 | 33 298

(Source: PDRM, 2016)

The government are conscious with this issue and is putting great exertion to reduce the crime rates through the National Key
Result Areas (NKRA) which has been established in the Government Transformation Program (GTP) in the year of 2004 (Jabatan
Penerangan Malaysia, 2009). The Prime Minister has announced NKRA in July 2009 where one of the criteria includes the efforts
in reducing crime. Other government-related agencies such as Home Affairs Ministry and Royal Malaysia Police (RMP) also are
targeting the crime reduction as their top priority matters, which is through Crime Prevention through Environment Design
(CPTED). This seems that CPTED and its awareness amongst the professionals of built environment has been taken into
consideration since this matter is very important in order to reduce the crime rates especially in the urban areas because it can
influence the residents’ impression on safety and fear towards crime. CPTED is argued as a planning device that is favorable for
assisting in the creation of more competent, sustainable and livable urban design (Cozens, 2008). It is becoming increasingly
more critical for getting the building designs and the environment right, as the interest in CPTED is growing (Colquhoun, 2004).
The existence of crime within an urban area are making the citizens’ quality of life deteriorated. CPTED in Malaysia is known as
the Safe City Program as a tool and guideline to reduce crime thus improving the citizens’ quality of life. Therefore, it is essential
especially for the architects, planners and other related fields involved to understand the importance of addressing the issues
(Colquhoun, 2004).

Therefore, this paper purposes is to find out what types of street pattern in urban area that affect the snatch theft activities
recorded in the period of 6 years by using the Geographic Information System (GIS) to construct, determine and analyze the hot
spot area of the snatch theft cases according to the data that has been obtained from the Royal Malaysia Police (RMP).

1.2 Literature review

1.2.1 Crime Mapping and Hot Spots

Geographic Information System (GIS) is a computer generated map which uses geography as an interface for merging and accessing
large amounts of information based on location (Johnson, 2000; Weisburd & McEwen, 1998). GIS is making the police personnel to be
able to plan effectively for emergency response, distinguishing the reduction priorities, analyze historical events, and predict future
events (Chainey, Tompson, & Uhlig, 2008; Johnson, 2000). GIS plays an important role in crime mapping and analysis since it offers
visual representations of crime-related issues of where and why crimes occur can improve attempts to fight crime (Johnson, 2000;
Weisburd & McEwen, 1998). GIS software helps integrate large amounts of multiple source location-based data where it allows the user
to layer the data and view the data most critical to the specific problem (Johnson, 2000). It is used widely by both large and small police
organization to provide mapping solutions for crime analysis, criminal tracking, traffic safety, community policing, and other various tasks
(Johnson, 2000). In addition, GIS also could be used to explore the relationship between the environment and crime because mapping
crime are able to help the police protect citizens more effectively and Policy makers in police departments might use more complex
maps to look at the trends in criminal activity in solving criminal cases (Johnson, 2000; J. H. Ratcliffe, 2002; Weisburd & McEwen, 1998).
Anyhow, crime mapping has revived interest and reshaped many criminologists appreciation for the importance of local geography as
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a determinant of crime that may be as important as criminal motivation (J. Ratcliffe, 2011). A previous study was conducted by Ludin,
Aziz, Yusoff, & Razak (2013) in an area where it explains the spatial relationship of drug abuse and other criminal activities on urban
land use planning and their implications on the society. The study was using spatial statistics to show patterns, trends and spatial
relationships of crimes and land use planning. The data obtained together with digital land use maps produced are analyzed and the
results showed the distribution of crime incidents and drug abuse in the area.

Crime that are likely to be undistributed over space and highly concentrated in some or certain areas and consists of fear
concentration, no matter whether criminal incidents have occurred or not are called 'hot spots’ (Wang et al., 2013; Cohen & Felson,
2016b). 'Hot spots' of crime arise at a variety of scales from the community to the block to the specific situations (Sherman et. al., 1989;
Maltz et al., 1990). After a crime mapping process is done based on the police recorded reports from the victims hotspot areas are
obtained. The maps of the crime hotspot that are accurately identified and clearly visualized will definitely give advantages to the police
organization by guiding visualization of threat, allocation of police resource and prediction of the crime activities in the area (Chainey,
Tompson, & Uhlig, 2008). Simple maps that display the locations where crimes or concentrations of crimes have occurred can be used
to help direct patrols to places they are most needed (Johnson, 2000). In the conventional hotspot research, the 400-metre radius would
be referred to as the bandwidth of the model. The vital conceptual difference between the technique developed and the hot-spotting is
that the bandwidth is relatively inconsistence for hot-spotting, or is selected on the basis of the statistical properties of the distribution of
the data, whereas this specific distance of 400 meters is use as the distance which show the risk of burglary is communicable (Bowers,
Johnson, & Pease, 2004). Routine activity theory aids to clarify why crime frequently happen and concentrate at particular spaces. The
concentrations of individual events that might indicate a series of related crimes are looked by the crime analysts which is similar to what
the researchers would do. Small areas, neighborhoods and neighborhood clusters that have a great deal of high crime and disorder
levels, even though there may be no common offender are observed and try to link these based on the social conditions.

With the latest developments in crime mapping, one can find a various size of hot spots, from a hot spot places to hot spots regions.
The most important thing is the factors that led to the raise of the hot spot places are different from the factors that lead to the hot spot
streets, hot spot neighborhoods, or hot spot cities. In addition, the actions of a person who is required to deal with the hot spot place will
be different from the actions needed to address a hot spot street, hot spot neighborhood, or hot spot city. Therefore, to understand the
theories basis for the crime hot spots is critical. Crime hotspot map that are accurately identified and clearly visualized definitely will give
benefits to the police organization by guiding visualization of threat, allocation of police resource and prediction of crime (Chainey,
Tompson, & Uhlig, 2008). Techniques for detecting crime hotspots have been developed for several years, although there are no means
at the stage where they are both definitive and applicable (Ratcliffe, 2004).

1.2.2 Snatch theft
‘Snatch thefts’ are part of the offence ‘theft from the person’ and are covered under the Theft Act 1968. The term target to bring to mind
the image of an offender snatching a property away from the victim that is currently in his or her personal possession. Generally, the
definition of snatch theft is a criminal acts of stealing property of other people by engaging rob-and-run tactics (Yew, 2012). Most of the
incidents are ordinary to be operated by the offenders who is riding on a motorcycle which makes them easier to escape and save more
time without their face being recognized by the surrounding people after committing the crime. Snatch thefts will either work alone or
with a pillion rider, who is the one who usually do snatch action of items from pedestrians or other people either on motorcycles nor cars,
while the motorcyclist rider tries to run away after obtaining their desired things. But there is also another method used by the snatch
thieves which is called the smash-and-snatch tactic (Yew, 2012). This tactic is involved both motorcyclist and a pillion rider where the
pillion rider will smash one of the car windows in order to snatch away the handbags or laptops that is located at any of the passenger
seats in the car. This tactic occurs in a second without any verbal communication occurs between the offenders and the victims before
the robbery (Monk, Heinonen, & Eck, 2010). The most usual purse snatching incidents is that there will be two thieves riding a
motorcycle, speed up towards a victim from behind where the passenger on the back snatches valuable items such as purse, handbag,
or cellular phone. Thieves have also conducted snatch thefts while leaning out of the passenger side of moving vehicles (OSAC, 2015).
From the previous study, it was revealed that snatch thefts often occurred on a person's way home from work and the public facilities
with high visibility are found to be relatively high at snatch theft incidents (Takizawa et al. 2010). There are some study related with
shatch incidents have been conducted. One of the studies is there was a field survey that was done at suburban residential area which
took place in Soka city of Saitama prefecture in Japan (Fuijii, Sasaki, & Kishimoto, 2013). The goal of the research study is to construct
the estimation model about the damage risk using base data of urban space, road data, or Space Syntax, and the factor which
contributes to a damage risk is clarified. Both of the scholars touched on the CPTED principles of surveillance provides by the public by
using a certain radius from a transit station to identify the area where snatching incidents take place.

1.2.3 Street design

Street acts and is known as the ‘skeleton’ of an urban area, in the sense that it is the structure over which elements of the built
environment are organized in today’s modern days. In the urban form, street is an important component and all the city dwellers are
utilizing it in the most city spaces (Abdul Rahman & Md Sakip, 2015) but there are still many streets that remain unsafe for the people
in urban neighborhoods (Riggs & Gilderbloom, 2017). The distinctive parts of the neighborhoods is connected with streets and also the
private and the public realm are associated with it. These linkages supported the social interaction and exchange, where both are having
crucial functions. Street design contributes significantly to the quality and characteristics of the community (Grammenos & Tasker-
Brown, 2001). It is also in order to include promoting an accessible and safe quality of the urban environment (Abdul Rahman & Md
Sakip, 2015). There are several types of street pattern which are conventional suburban loops and cul-de-sacs, and traditional grid
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models. The use of grids were directly accessible from all parts of the suburb. Street and crime has a relation that existed for a very long
time. Residents living in highly accessible street layouts are statistically more likely to have a high regards fear of crime and low social
unity and it was also found that crimes often take place in these highly accessible places (Hedayati Marzbali, Abdullah, Razak, &
Maghsoodi Tilaki, 2012; An & Yoshida, 2013). The changes in shape and connectivity of the street patterns are being emphasized in
Stephen Marshall’'s sketch and M. Southworth shown below which is going from fully-connected networks to increasingly more dendritic
networks. If the street pattern of both scholars were to compare, Marshall stated the evolution started from 1920s until 1950 while
Southworth started from 1900s to 1980s. Although there is a slight distinctive in the time frame of the street patterns transformation, it
still can be concluded that both of their findings are having similar patterns which is from higher to lower access of the streets. Actually
is just not about the changes in connectivity and shape of the streets but also the density which is with increasingly less dense network
over the last half of the late 20th century. These diverse changes are usually diverse by many observers of this evolution in the street
network (Marshall & Garrick, 2010).

Fig. 1: Evolution of street pattern from 1920s to 1950s
(Source: Marshall, 2005)

e | B38| TN | 72| Easd | SRS
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Fig. 2. Evolution of street patterns from 1900s to 1980s
(Sourde: Southworth, 1997)

The previous scholars have classified the street patterns into five typical categories as shown in Fig. 2. The patterns were gridiron,
fragmented parallel, warped Parallel, loops and Lollipops and lollipops on a stick (Southworth, 2003). The gridiron street layout is a
traditional pattern which exists in most of early urban planning for example in Europe countries. The advantages of this pattern is that it
helps a compact settlement in order to use the spaces efficiently because mainly the gridiron pattern consists of linear roads. Gridiron
street pattern reappear in some settlements, which are easily associated with each other. This kind of street is having a feature of being
easy to survey, have very clear directions which able to make shortcuts from one place to another. Gridiron pattern is very popular
among most of the road engineers and the planners is obviously because of its simplicity (Li, 2011). While as for its disadvantages,
nowadays, most of the cities have been taking the street hierarchy, curvilinear design, and disconnected networks into consideration
(Wolfe, 1987). From the snatch incident aspects, gridiron provide the most accessibilities as compared from the other four street patterns
which can provide numbers of easy entries and high numbers of escape routes for the offenders. Since the snatch theft offenders are
likely to ride a motorcycle, it will be very easy for them to escape by doing different turnings at every single road segments within the
gridiron layout. Jacobs (1961) observed that the streets with the high level of activities and people existence, the crime activities are
lower (Zaki & Abdullah, 2012). The design of these roads as observed by Jacobs are more conventional and in grid layout, where people
who pass by acts as a casual surveillance (Zaki & Abdullah, 2012).

The second type of street pattern is the fragmented parallel pattern which has most street segment into T intersections and L-shaped
corners. The number of access points for this pattern, the preferred routes through a neighborhood and the interconnection of street are
reduced. Although, this pattern has almost the same street length as the gridiron, it has limitation in the number of traffic flow (Southworth,
1993). The next street pattern is the warped parallel pattern. This pattern has similarities with the fragmented parallel pattern in the
shape of a space. Its characteristics consist of long and narrow blocks, hardly consists of any preferred route, crossroad intersections
and interconnection are limited, but it is having a curvilinear rather than straight road or street. Curved road usually creates the
impression of rural area and the visual length is shortened and the topography is used to generate this pattern (Li, 2011). The orientation
of the users in the block is confused by the curvilinear street (Southworth, 1993). As a whole, compared with fragmented parallel, it is
not an auto-friendly block with the warped parallel pattern (Li, 2011). The fourth type of the street pattern is the loops and lollipops
pattern. The street design is an evolution from the warped parallel to loops and lollipops pattern since 1970 (King, 2005). This street
pattern consists of numbers of loops and cul-de-sacs within the layout which makes the direction of the street is multiple. The limitation
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of the connectivity gives a sense of privacy and calmness (Li, 2011). The limited accessibility is an even more severe problem than the
other non-loops patterns. Thus, both vehicles and pedestrians are having less interest to cross or use the paths through communities
with this pattern (Southworth, 1993). Last but not least, the final pattern is the lollipops on a stick street pattern. This pattern also named
or known as cul-de-sacs or streets with dead-ends. It has the least linkages, preferred routes and accessibilities (Southworth, 1993).
When other forms of street pattern such as cul-de-sacs and loops were introduced, residential layouts appear to have lesser continuous,
linear and through streets (Zaki & Abdullah, 2012). Therefore, an appropriate tool to analyze the context of a more general built
environment is provided. It has a certain significance in the criminal case in which the target is an element of the built environment, and
therefore is at a fixed point on the network such as burglary, that will be considered here.

Street networks dominate the movement patterns, awareness space and criminals target choices, especially those who are using
vehicles or street-level public transportation (Beavon, Brantingham, & Brantingham, 1994). This indirectly shows that the formation of
the built environment affects the individual activities (Davies & Johnson, 2015). The relationship between the urban form and crime
always related with the linkage of street pattern. The street linkage defines as a path moving from any two or more locations which is
the basic element for pedestrians and vehicular movement in an urban area. We assumed that street connections would contribute to
shatching occurrences because most snatches occurred on streets (Fujii, Sasaki, & Kishimoto, 2013). The framework emphasizes that
crime and fear of crime may have substantial impacts on wellbeing, but the pathways are often highly indirect, mediated by environmental
factors, difficult to disentangle and not always in the expected direction (Lorenc et al., 2012). There are two slight different views on the
relationship between street layouts and fear of crime that pinpointed in the existing literature overview (Hedayati Marzbali et al., 2012).
The street sidewalk usage which brings in more strangers is a basic feature of a safe city (Jacobs, 1961) while the other one is the
defensible space concept suggested that the higher perceived use and density of people on city streets are associated with the greater
levels of fear (Newman, 1972). Newman also insisted in restricting access, minimizing interconnectedness and a clear demarcation
between public and private spaces. It should be noted however that the context in both of Jacobs and Newman's studies operate may
be the influencing factor. Jacobs (1961) drew attention to the urban design and narrowed the investigation area of crime-space studies.
Her study is more concerned with macro-scale planning such as commercial and business settings, while Newman's work focused on
microscale settings such as public housing and residential settings (Hedayati Marzbali et al., 2012).

High snatch prone pattern Less snatch prone pattern

Gridiron Fragmented Warped Loops and Lollipops

R o Wi e i

avRaP% | - I [ 7 v P

stett | iake= Sa= MO e
|

Fig. 3. Snatch prone street pattern
(Source: adapted from Southworth (1997)

According to Fig. 3 which has been adopted from Southworth (1997), the table is divided into two parts. The first part with the arrow
on the left is a high snatch prone street pattern while on the right side arrow is less snatch prone street pattern. In the earlier ones, the
layout has higher permeability and movement is encouraged; while in the recent layout, the permeability is less or impermeable, and
the movement is restricted. The first two street pattern on the left, which are the gridiron and the fragmented parallel, has higher number
of accessibilities compared to the other three types of the street pattern which are having less access or entry. As mentioned earlier,
the gridiron is more accessible and navigable from any direction in a city. To relate it with snatch theft incidents, gridiron provides a lot
of entry and escape routes rather than warped parallel, loops and lollipops, and lollipops on a stick street patterns. Previous study that
was done by Hillier and Shu (2000) who was using space syntax, they not only presented that the environment such as spaces in the
residential areas affect the crime but they also indicate the characteristics in the urban layouts that influenced the unequal distribution
of burglary (Zaki & Abdullah, 2012). In realization of this study, it is very hard to find previous research or study that have been done by
previous scholars regarding street pattern and snatch theft incidents. Therefore, this is a new study of a specific street crime which is
shatch theft with the street pattern. From the GIS results, it shows that street pattern with high permeability or accessibility is associated
with snatch theft incidents.
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2.0 Methodology

This research is qualitative approach. The data will first be obtained from Polis Diraja Malaysia (PDRM) since this study is involved with
the crime statistics. Snatch theft statistical data that has been obtained from PDRM will be sorted out according to the states as shown
in Table 1, districts shown in Table 2 and the road or street names from the highest to the lowest number of recorded cases. Table 1
shows the four main cities in Malaysia which are Selangor, Kuala Lumpur, Penang and Johor. The state in bold font shows the state
with high numbers of recorded snatch theft cases from the statistical data from PDRM. While for Table 2, it shows the 14 districts exist
in Selangor which the scope has been narrowed down in order to choose a case study location and Ampang Jaya has been chosen as
the case study location based on the high number of recorded snatch theft incidents. This study will be focusing on the street with high
number of reported cases of snatch incidents to identify what kind of street pattern and physical environment that contribute to the
hotspot area of the snatches. The Geographic Information System (GIS) is used for this study in order to produce hotspot map based
on the snatch theft statistical data from PDRM. Snatch theft hotspot map is produced after the police data is inserted into the map of
Ampang Jaya by using ArcMap 10.2. The areas in Ampang Jaya is divided according to the existing districts. After the data has been
inserted and snatch theft incidents are located, these areas categorised into five different colour coded which are red, orange, yellow,
light green and green in order to identify which area will be the hotspot area. Red colour represent an area with the highest number of
snatch theft cases while green with the lowest or no snatch theft cases.

Table 2. Snatch Theft Crime Data in 14 districts in Selangor from 2010 to 2015 (PDRM, 2016)

Disti 2010 2011 2012 2013 2014 2015 [Total by
istrict o
District
Ampang Jaya @429 260 321 322 257 220 1809
Gombak 67 8 5 ) 1 3 89
Ulu Selangor 6 1 2 5 3 10 7
Kajang 16 1 79 127 150 128 501
Klang Selatan 114 90 13 82 31 21 369
Klang Utara 14 131 13 31 17 14 120
Kuala Langat 25 12 4 6 9 8 64
Kuala Selangor 23 14 2 1 2 4 46
Petaling Jaya 135 79 82 183 153 355 987
Sabak Bernam 42 19 17 15 21 27 141
Sepang 13 7 6 4 11 8 49
Serdang 66 82 30 50 22 41 291
Shah Alam 102 43 7 6 3 2 163
Subang Jaya 195 152 127 130 151 70 825
Sungai Buloh - - 18 15 39 72
(Source: PDRM, 2016)
3.0 Result and Findings

) 4

(a) Snatch theft cases in 2010 (b) Snatch theft cases in 2011 (c) Snatch theft cases in 2012
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r

(d) Snatch theft cases in 2013 (e) Snatch theft cases in 2014 (f) Snatch theft cases in 2015
Note: '_; Hotspot area

Fig. 4(a-f) Snatch theft cases in Ampang Jaya from 2010 until 2015

Fig. 5 Hotspot area in red Fig. 6 Satellite view of

color is Pandan Indah Pandan Indah

Note: «* s Pandan Indah boundary
Source? 1Google Map, 2017)

Radius reference point
100 m radius

400 m radius

Fig. 7 A 400 meter radius is used from the street with high snatch theft cases

The Image 4(a-f) which the results of the hotspot map obtained using ArcMap 10.2 from the year of 2010 until 2015
respectively. The dotted lines represent the number of cases occurred in the particular areas according to the statistical data
from Royal Malaysian Police (RMP). These six maps shows the pattern of the distribution of the snatch theft incidents in Ampang
Jaya district. It can be seen that the snatch theft activities tend to take place on the southwest of Ampang Jaya. Based on the
maps in Image 4(c), Ampang Jaya was having high cases of snatch theft where there are color changes from the previous year
in Image 4(a-b). But in Image 4(d-f), it seems there is some places were having a decrease in number of snatch theft incidents
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especially in the northern part of Ampang Jaya. From the Image 4(a-f), the hotspot area is shown in red color which is located in
Pandan Indah, Ampang. In these 6 years period of time, it seems as if there is no reduction of snatch theft incidents in Pandan
Indah. Therefore, Pandan Indah shown in red color in Fig. 5, is selected as the case study area for this research which is lo cated
within the Ampang Jaya local authority area. This area especially consists of two types of major land uses which are the
commercial areas and the residential areas.

The hot spot area in Pandan Indah is focused towards the most incidents happened in the area. There are high number of
snatch theft cases in the neighborhood area on the Northwest of Pandan Indah in the year of 2015 in Fig. 4. In Figure 7, a 400
meter radius is used with a reference point at Jalan Pandan Indah 12 due to its high number of snatch theft cases in the most
recent years that is in 2015. This specific distance of 400 meters is use as the distance to show the risk of burglary is
communicable (Bowers, Johnson, & Pease, 2004) to be committed by the offenders. The street pattern of the residential is
examined at this level. This is done by comparing the street pattern of the residential area from the previous studies of the street
patterns. If it were to compare the examples of the street patterns mentioned in the literature with the case study area, this area
is having a fragmented parallel street pattern. Fragmented parallel pattern is having almost as high accessibility as compared to
the gridiron pattern network even though the pattern might seems to have less direct access or less navigable pattern. From the
google map, this residential area is located between Pandan Indah main road and Light Rapid Transit (LRT) rail station. Thus,
this neighborhood can be access by anyone especially to those who want to use the LRT facility. People are going in and out
from the neighborhood to enter and exit the main road at any time of the day. Residents in this neighborhood too will use the
same routes as others. So, nobody can never know whether a person is from this neighborhood or an outsider. Sight distance,
street width, the number of escape routes (Fujii, Sasaki, & Kishimoto, 2013), household density, population density, and the
presence of financial institutions, transport hubs, police station and open space (Kinashi & Kin, 2008) are several factors
influencing snatches activities. It can be concluded that the factors of snatch theft incident to happen in this reside ntial area is
because there is the presence of the number of escape routes, street width, transport hub, and open space.

Fig. 5 and Fig. 6 is to compare the digitized map from GIS and satellite map from Google Map where is the highest snatch incident
took place. From Google map in Fig. 6, the neighborhood road have direct access towards the Pandan Indah main road. A motorcycle
is often used by the snatch theft because it is smaller than a car and easier for them to commit the crime. Due to this reason, it is easier
for them to escape especially by using the smaller routes that cannot be access by bigger vehicles such as cars. In this neighborhood,
closed routes and dead-ends are also exists due to the shape or the street pattern which has L-shaped corners. Some of the routes
might be not accessible for cars and lorries. This might be because of the street pattern is straight; not difficult to analyze and have a
clear ways which are able for the offenders to find shortcuts from one place to another. This street also has a direct access to the main
road which will be an advantage for the snatch offenders to escape. Linear or straight road is easier to predict what is up ahead rather
than winding roads. This straight road give a clear vision and direction for the offenders to choose which way to escape if there is any
intersections in front of them. Motorcycles are smaller in size and can use any paths or passage available for it to get through. Even
though there are witnesses during the incidents happened, they are not able to help by going after the offenders especially by using
cars since the offenders will definitely find and use any escape routes available regardless of its size

4.0 Conclusions

Snatch theft is becoming a critical issues in Malaysia especially in the cities. Snatch theft incidents has been causing deaths and injuries
as reported in the daily local newspaper, articles and videos that are being uploaded on the internet by witnesses. One of the reasons
for this incident to happen is due to the awareness level of people in snatch theft issues are very low and it can cause the victims to be
traumatized for a very long time especially the women. While from the results obtained, it can be seen that the snatch theft incidents
happened in the residential area in Pandan Indah. Usually snatch theft incidents tend to happen in the urban area such as commercial
and public areas rather than the residential areas. This might be because of the street design in the neighborhood which has easy
access and escape routes for the snatch offenders. Most of the streets in Pandan Indah are straight or linear street that is connected
directly with the main road, Jalan Pandan Indah, which can be accessed by anyone at any time. Even though this area is a residential
area, the residents in the neighborhood do not tend to be outside of the house all the time as compared to the commercial area or public
spaces which can provide informal surveillance by the public. This might be one of the advantages for the snatch theft to commit the
crime within the neighborhood.

If it were to relate with Newman'’s (1972) and Jacobs’ (1961) theories with the study of the snatch theft hotspot study, the results
from the study shows that the snatch theft incidents happened in residential area where the area is clearly has its own territory and
based on the street pattern layout, the study area has as high accessibilities as grid iron street pattern layout. As we are aware, Jacobs
is focusing on commercial areas which located within grid layout because these areas provide higher level of surveillance and has higher
access by the public while Newman is focusing more on residential areas which provide a clear territoriality boundaries in a less
accessible layout. Based on this, the area is having its own territory which is also having high surveillance from the public coming to and
fro the area. Although, the study area has similar features as describe by Newman and Jacobs, the area still end up with high snatch
theft incidents happened and became a hotspot area.

Besides that, this neighborhood also is connected with the transit hub, LRT Pandan Indah, where people are walking, cycling
or driving to use the facility provided. It is noted that the victims of the snatch incidents are often to be the pedestrians who are
walking. The victims here might be the people who are walking to the LRT station going to work or coming back home from work.
Within this neighborhood, if the street design layout to be observed, it was found that the area is having a confusing street layout
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where there is an access below the elevated main road from the other neighborhood to this neighborhood. Generally looking at
Fig. 5, we can never see or know there is an access from the opposite neighborhood to this neighborhood. It seems as if the
offenders who are the snatch thefts for this study, might be someone that already knows the layout of the neighborhood area and
the potential victims within it. The environmental criminologists have linked the pattern of crime to the environmental and physical
layout of the places where the crime take place (Abdullah, Razak, Salleh, & Sakip, 2012). Snatch theft activities usually happen
before dawn and in the late evening and happens frequently around pathway near to the roadside, transit areas, and area with
less or no people. Other than that, snatch theft often occurs and find the target victims when they are on the way to go home.
Street design plays a crucial roles especially in an urban area since streets connect one place to another place.

Local authorities, architects, landscape architects and town planners are still gathering ideas and energy to produce a
comfortable, convenient, healthy and safe city for the citizens. The local organization also are putting great efforts to apply Crime
Prevention through Environmental Design (CPTED) in order to reduce the number of the crime rates nationally. Overall, it can
be seen that the elements of physical environment that is the street pattern in an area can be one of the factors in contributing
the crimes to happen within a space or area. This matter are able to cause uneasiness to the community since the setting of the
environment is an vital elements as factors of feeling of security (Sakip, Rahman, & Nayan, 2016) and it is important to produce
good street design and safer surrounding in order to prevent abundant access into the neighborhood where it can provide easy
access and escape routes for the offenders to commit the crimes. Planners, architects, engineers and other related fields should
do a thorough study when designing and producing a new place or urban area so that the crime can be reduce especially from
the physical environmental aspect such as the street pattern layout, the location of the buildings, entrance and exits of a place
to produce a safe, livable, and sustainable cities. This is an important matters that needs to be evaluate in the future research of
this study.
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