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Abstract  

Traditional and age-

old system of 

intelligence and 

criminal record 

maintenance has failed 

to live up to the 

requirements of the 

existing crime 

scenario. Manual 

processes neither 

provide accurate, 

reliable and  

comprehensive data 

round the clock nor 

does it help in trend 

prediction and 
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Introduction  
Crimes do not occur 

randomly or 

uniformly in time or 

society. Research has 

shown there are 

geographical 

differences in the 

pattern of crime 

locations and these 

patterns vary by the 

type of crime 

(Bottoms, 2007). The 

spatial analysis of 

crime uses spatial 

data to explore 

theories of crime and 

explain these spatial 

patterns. 

“Understanding crime 

requires concepts and 

models that can be 

used to account for 

the pattern, non-

uniformity, and non-

randomness that 

characterizes real 

criminal events” 

(Brantingham and 

Brontingham, 2008).  

The prevalence of 

crime in the world  
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decision support. It 

also results in lower 

productivity and 

ineffective utilisation 

of manpower. The 

solution to this ever-

increasing problem 

lies in the effective use 

of Information 

Technology. 

Geographic 

Information System 

(GIS) uses geography 

and computer-

generated maps as an 

interface for 

integrating and 

accessing massive 

amounts of location-

based information. GIS 

allows police 

personnel to plan 

effectively for 

emergency response, 

determine mitigation 

priorities, analyse 

historical events, and 

predict future events. 

GIS can also be used to 

get critical information 

to emergency 

responders upon 

dispatch or while en 

route to an incident to 

assist in tactical 

planning and 

response. GIS helps 

identify potential 

suspects to increase 

investigators suspect 

base when no leads are 

evident. GIS plays an 

important role in 

crime mapping and 

analysis. Response 

capabilities often rely 

on a variety of data 

from multiple agencies 

and sources. The 

ability to access and 

process information 

quickly while 

displaying it in a 

spatial and visual 

medium allows 

agencies to allocate 

resources quickly and 

more effectively. In the 

‘mission-critical’ 

nature of law 

enforcement, 

information about the 

location of a crime, 

incident, suspect, or 

victim is often crucial 

to determine the 

manner and size of the 

response. GIS software 

helps co-ordinate vast 

amounts of location-

based data from 

multiple sources. It 

enables the user to 

layer the data and view 

the data most critical 

to the particular issue 

or mission. It is used 

world over by police 

departments, both 

large and small, to 

provide mapping 

solutions for crime 

analysis, criminal 

tracking, traffic safety, 

community policing, 

Intranet/Internet 

mapping, and 

numerous other tasks. 

GIS helps crime 

officers determine 

potential crime sites 

by examining complex 

seemingly unrelated 

criteria and displaying 

them all in a graphical, 

layered, spatial 

interface or map. It 

also helps them map 

inmate populations, 

fixtures, and 

equipment to provide 

for the safety of 

inmates by separating 

gang members, 

identifying high-risk or 
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potentially violent 

inmates, and 

identifying hazardous 

locations in an area. It 

reduces the potential 

for internal violence by 

providing better 

command and control. 

GIS functions, when 

combined with 

capabilities of location 

identification devices 

such as GPS facilitate 

tracking the 

movement of high-risk 

inmates or at-risk 

personnel throughout 

an area. It is more cost-

effective for the crime 

analyst to come up 

with the information 

than for patrol officers 

to do it themselves. 

Virtually every 

operational activity in 

the police department 

includes spatial 

relationships. 

Traditionally, these 

activities have been 

supported by paper 

maps and pins. Police 

officers now have the 

ability to immediately 

generate maps directly 

relevant to the 

situation at hand. 

Police agencies collect 

vast amounts of data 

from many sources 

including called-for-

services, arrests, first 

information reports 

and daily report. Data 

in this form, however, 

can be difficult to 

visualise. The same 

information displayed 

graphically provides a 

powerful decision 

making tool for 

investigators, 

supervisors, and 

administrators. The 

visual format shows 

relationships and 

patterns that are 

buried in the data. GIS 

could also be used to 

explore the 

relationship between 

crime and the 

environment.

 

oday is a cause for serious concern for all the countries in the world, it 

undermines the social fabric by eroding the sense of safety and 

security (Brantingham and Brontingham, 2008). Crime impacts on 

society in a variety of ways according to the nature and extent of crime 

committed, it constitutes a problem when its incidence is so rampant in the 

society as to constitute a threat to the security of persons and property, as 

well as social order and solidarity (Bottoms, 2007). The costs of crime are 

tangible and intangible, economic or social, direct or indirect, physical or 

psychological, individual or community, it is from the cost that the 

consequences of crime are derived, the cost of crime can be incurred as a 

result of actual experience sof criminal activities, when there is physical 

injury, when properties are stolen, damaged or destroyed (Durkheim, 

1933). It could also be in the form of psychological and emotional pains as 

t 
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a result of shock due to the crime done against the victim. Also the cost of 

crime can be incurred in an attempt to prevent or control crime, as a 

consequence of the prevalence of crime in society, the demographic 

composition may be altered through mass movement of people from 

crime-prone areas to areas perceived to be relatively crime-free. This can 

also lead to brain-drain and other socio-economic problems (Bottoms, 

2007). Crime is a threat to the economic, political and social security of a 

nation and a major factor associated with underdevelopment; because it 

discourages both local and foreign investments, reduces the quality of life, 

destroys human and social capital, damages relationship between citizens 

and the states, thus undermining democracy, rule of law and the ability of 

the country to promote development (Durkheim, 1933). 

 

Aim and Objectives of the Study 
The aim of this study is to analyse crime pattern in Jalingo metropolis using 
geographical information system. 
The aim of this study will be achieved through the following objectives: 

• To characterize the various type of crimes in Jalingo metropolis. 
• To map out the crime hotspot in Jalingo metropolis. 
• To explain the reasons for the present spatial pattern of crime in 

Jalingo metropolis. 
• To examine different types of crime that occurs in Jalingo 

metropolis. 
 
Materials and Method 
Mainly, the data set obtained was Google earth image the spatial data 
(raster imagery) was obtained via Google Earth with the use of place-
marks in Google earth to aid geo-referencing of images captured in the 
application (i.e. Google Earth). Since the area of study is spatially large and 
an image cannot show the necessary features needed for analysis i.e. the 
road network and street, the raster images were taken in bits and using 
place-marks to obtain coordinates system from the Google earth. Hence, 
these images were then imported into ArcGIS 10.0. These raster image 
formats were given a spatial reference (i.e. the defined spatial reference 
was WGS_1984), then geo-referenced using the coordinates system gotten 
from Google earth so as to establish rectification of the images. The geo-
referenced images were then projected to a projected coordinate system 
(WGS_1984_UTM_Zone_330N) using the Data management tool in Arc 
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Toolbox of ArcGIS 10.0; which made the image ‘unit’ to change from 
decimal degrees to meters. The projected images served as an underlying 
base map layer for raster transformation to vector through the process of 
digitization. This process would then provide a digital map of the study 
area for further data communication. 
This explains the various data required for this study and their sources, 
tools for data processing and analysis, methodological flowchart of the 
research.  
 
STUDY AREA 
Jalingo is the administrative capital of Taraba state, Nigeria. Jalingo is 
located at a latitude 8˚45΄N and a longitude of 11˚22΄E (Figure1). Jalingo 
has an estimated population of about 162,213 as projected for 2011. 
Jalingo has a tropical climate with rainy and dry seasons. The minimum and 
maximum temperature can reach 38˚C and 18˚C in April and between 
December and January respectively. The annual rainfall is less than 
1000mm. 

 
Figure 1: Locational  map of the study area , Jalingo  
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Table 1: Data types, sources and formats for the study Data and Sources 
S/
n  

Divisional police 

headquarters 

With location 

[police 

Outpost 

Within Jalingo  

Sitre

p 

Distanc

e b/w 

police 

station 

/ 

outpost 

Types of crime 

committed 

Inside 

Jalingo/out 

sketch 

 

Types 

of 

weapon 

Used. 

Operationa

l hours 

carried out 

by the 

criminal 

1 1) Police 

HQ(Yelwa) 
2) Jalingo 

division 
(Barde way) 

3) GRA Division 

(YelwaAbare
) 

• Magami 

Area 

• YelwaAbar

e 

• Techno Bat 

• Tashan Lau 

• Jalingo 

market 

• Jalingo 

Specialist 

• SabonGari 

  Armed robbery, 

handset 
snatching, 

homicide,rape,et
c 

  

2  Area of crime 

concentration  
i. Magami 

ii. Bye pass 
pdp 

iii. Along  
 

Hourly   Ak-47 

Pistol 
Machet

e 
Knife 

Axe 
Stick 

etc 

 

3    4km   Nefarious 
act carried 

out 
 Between 

1100hrs-
0200hrs 

 

Data Processing and Analysis Tools  

This study utilized the following tools for data processing and analysis for 

the fulfillment of the study’s objectives.  

• Google earth Software: will be used to acquire satellite images 

(raster image) of the study area which will further be used on ArcGIS 

for processing and analysis. 

• ArcGIS 10.2 software will be used to digitize the raster images of the 

study area (Jalingo), locate all crime hotspot using their GPS 

coordinates on the software to obtain their spatial distribution. This 
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will also be used for the various classification of crimes found in the 

study area.  

• Microsoft word software will be used for report writing of the 

findings, analysis which will include texts, tables and pictures.  

 

Methods and Flowchart  

This study framework is subdivided into different (5) phase which include.  

(1) (Data collection): This will be done through three (3) activities.  

• Extraction of satellite images: Raster images will be collected 

from Google earth to obtain a digital map of the study area for 

further use in the study. 

• Extraction of GPS coordinates of crime hotspots: This will be 

used to identify the various crime hotspots in Jalingo on point-

map.  

• ILWIS Operations: ILWIS is an acronym for Integrated Land 

and Water Information System. Features included in ILWIS 

operations include digitizing, editing, analysis and display of 

data, and production of maps. For this study, geo-referencing 

and digitizing will be done on the collected raster image and 

geo-tagging crime hotspots on the digitized map.  

(2) (Data Processing): At this phase of the study, the collected data from 

the first phase are being processed for analysis and result. This phase will 

include processes like point map creation and crime classification or theme 

creation.  

• Creation of point map: A point map is a data object used to 

store spatial geographic information which consists of points 

(crime hotspot). Points are either identified by IDs, class 

names or values; this is determined by the domain of the map. 

The relation between points in a point map and the position 

on earth is defined by the coordinate system that the map is 

using 

• Crime classification/Theme creation: This simply means 

layering the various identified in order to classify the crimes 

by type or class.  

 

https://en.wikipedia.org/wiki/Digitizing
https://en.wikipedia.org/wiki/Map
http://spatial-analyst.net/ILWIS/htm/ilwis/ilwis_objects_data_objects.htm
http://spatial-analyst.net/ILWIS/htm/ilwis/popup/objects_domains_intro_popup.htm
http://spatial-analyst.net/ILWIS/htm/ilwis/popup/objects_coordinate_system_popup.htm
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(3) Kernel Density Estimation   

Kernel density estimation is a statistical method for determining the 

density of crime or other point events at different locations (Bailey and 

Gutrell 1995). The method is used to generate a continuous crime density 

surface from crime point data. The analyst begins with a dot map of crime 

events. Kernel smoothing results in a continuous weather map that shows 

geographic variation in the density or intensity of crime. Peaks on the map 

represent areas of high crime (crime hotspots) and valleys represent areas 

of low crime. Increasingly, crime analysts are employing kernel smoothing 

to visualize and analyze crime patterns (Williamson, et al. 1999). A 

particular benefit of the method is that unlike in block aggregation, the 

analysis is not limited to some patterns than on a complex point map. 

Geographical variation in crime density is clearly visible on the smooth 

density map. In addition to its ease of interpretation, kernel smoothing, 

unlike other traditional methods for identifying crime hotspots, such as 

STAC (Spatial and Temporal Analysis of Crime), is that the hotspots can be 

irregularly shaped and need not follow regular geometric shapes like 

circles or ellipses (Block 1995).  

(4) Crime Hot Spots 

The concentration of crime in identifiable places was noted in Brantingham 

and Brantingham (1982). These crime hot spots are prime exemplars of 

the potential value of place in the analysis of crime. Sherman, Gartin, and 

Buerger (1989) published one of the first studies to quantify what many 

qualitative studies had suggested—namely, that crime in a city is highly 

concentrated in relatively few small areas. The study found that 3.3 percent 

of street addresses and intersections in Minneapolis generated 50.4 

percent of all dispatched police calls for service. Similar patterns emerged 

in other cities (Pierce, Spaar, and Briggs 1988; Sherman 1992; and 

Weisburd and Green1994). While often motivated by pragmatic concerns 

about what interventions are likely to be effective in reducing crime, 

results like these also serve to sharply focus crime theory on developing 

satisfactory accounts of these apparently strong relationships between 

crime and place. 

Crime studies that examine the spatial distribution of crime clearly 

demonstrate that certain land uses and population characteristics are 
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associated with crime hot spots. Roncek and Maier (1991) found a positive 

relationship between levels of crime and the number of taverns and 

lounges located in city blocks in Cleveland. The influence of taverns on 

crime was compounded when the taverns were located in areas with more 

anonymity and lower guardianship. Five of the top ten hot spots identified 

in Sherman, Gartin, and Buerger (1989) included bars. Cohen, Gorr, and 

Olligschlaeger (1993) found that drug hot spots tended to be in areas with 

nuisance bars, rundown commercial establishments, or areas with poverty 

and low family cohesion as measured by female-headed households. 

Skogan and Maxfield (1981) reported that environmental conditions such 
as abandoned buildings, public incivilities such as fights and other minor 
assaults, disorderly youths, broken windows or other forms of vandalism, 
public drug use or drinking, prostitution, loitering, noise, litter, and 
obscene behavior increase community fear of crime. “Broken windows” 
and other public signs of disorder may also contribute to actual increases 
in more serious crime as visible signs of urban disorder signal that a 
community has lost its ability to exercise social control, further 
encouraging and perpetuating crime (Wilson and Kelling 1982; Greenberg, 
Rohe, and Williams 1985). Likewise, vigorous law enforcement strategies 
directed against various forms of public disorder and nuisance violations 
may actually inhibit more serious crimes by establishing visible signs of a 
vigilant and self-protective community (Boydstrun 1975; Wilson and 
Boland 1978; Pate et al. 1985; Sherman 1986; Sampson and Cohen 1988; 
Kelling and Coles 1996). This suggests that crime hot spots may arise first 
as concentrations of “soft” crimes that later harden to more serious crimes. 
Whether or not hot spots contribute to crime in a causal way depends on 
whether or not the elevated levels of crime observed at hot spots are 
systematic (regular and predictable) and not just random occurrences. If 
hot spots are random and can occur anywhere, then crime in these 
locations does not depend on distinctive features found in the observed hot 
spots; and crime reduction efforts that target these features are likely to 
fail. Thus, careful identification of hot spots and methodologically sound 
analyses to establish whether they have meaningful links to crime are 
crucial. 
(5)  (Analysis and results): At this point a decision will be taking base 
on the outcomes of the processed data from all their sources. After analysis, 
the researcher will draw a conclusion about the results. Proposal and 
recommendations will be made base on the results and analysis. 
 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 13 NO.4) DECEMBER, 2020 EDITIONS 

 
  
 
 

205 

 
Figure 2:Street guide map of Jalingo 

 

 
Figure 3:Map of Jalingo showing various police outpost and areas of crime 
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Figure 4:Map of Jalingo showing the buffering of police station 4km patrol 

area. 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 13 NO.4) DECEMBER, 2020 EDITIONS 

 
  
 
 

207 

 
Figure 5:Map of Jalingo showing the kernel density i.e high rate of crime 

concentration  
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Figure 6:Map of Jalingo showing the hotspot analysis indicating level of 

crime concentration 

 

Recommendation 

Given a spatial crime report dataset, spatial analysis is aims at identifying 

and quantifying spatial relationships and distributions of crime patterns. 

This study provides an overview of spatial analysis of crime report 

datasets. It presents examples of spatial crime patterns and describes the 

features of current analytical tools that are available for use by the law 

enforcement community. We illustrate the utility of these spatial crime 

patterns and analytical tools using in the study area. Due to the analysis 

carried above it shows that the crime level occur as a result of laxity of 

various police outpost. 

 

Conclusion  
A broad overview of the current trends in spatial analysis of crime report 

datasets was presented. This article highlighted new spatial and spatio-

temporal crime patterns that have firm theoretical and statistical 

foundations which are very useful to law enforcement agents to mitigate 

crime. The article also highlights the utility of these patterns by providing 
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a case study of their applicability in Jalingo crime m setting. We also 

provide directions highlighting the need for improved spatio-temporal 

pattern semantics and scalable analytical support for analyzing large crime 

report datasets. 
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