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ABSTRACT 

This paper focuses on a review of two cases where GIS can be seen as more of a technical science rather than a 

social science. It is used as a tool to proffer solutions to numerous trending problems. To understand the trend of 

certain events happening around us and to plan towards controlling and prevention of further occurrences, 

including ways to better our lives, it is better to study the level of occurrence for such happenings. GIS is a method 

whereby data can be analysed and interpreted in so many different and diverse ways. GIS can be applied in so 

many areas e. g agriculture, crime, housing, transport, housing, retail and oil and gas. Another dimension of GIS 

has also been discovered called participatory GIS or PGIS for short. This application of GIS is known to solve 

policy issues by involving people to come together towards solving an issue bordering a local community. 
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INTRODUCTION 

The proficiency of GIS to solve problems through mapping and spatial analysis cannot be overemphasized. It has 

become an efficient tool to use when tackling issues in construction, transport and housing planning to land 

conservation like detecting deforestation [1]. But then [2] and [3] have pointed out that the diversity in the use of 

GIS has resulted in making the end products more contrastingly complicated to the common man.   

In trying to simplify the execution of various projects using GIS, most users have abused its use through thinking 

that it is a ‘software for all or for everything’. This is not the case as it has been found out that there are certain 

areas where GIS cannot be efficiently used to solve cases. 

The following cases try to show the diverse applications of GIS in various fields and also to show a participatory 

approach to it being used as a tool in policy making decisions in environmental projects.  

 

CASE STUDIES 

Case Study One: GIS and Law Enforcement: Crime Measures and the Spatial Analysis of Criminal Activity 

Crime is known to be geographically viscid [4]. Certain, and probably most, criminal activities are usually 

associated to certain geographical regions. For any crime committed, it is presumed that the person who did it 

may have come from a particular area that is often close to where the crime took place [5]. GIS has a critical role 

to play especially in the area of crime mapping and analysis by predicting the trend in criminal activities. This led 

to having a number of new techniques developed which were to be used in identifying patterns of occurrences and 

concentrations of crime [4]. Thereby giving rise to the emergence of a combination of crime data and the research 

field of GIS that gave way to crime mapping.  

According to [6], the representation of crime data using maps can offer both analysts and non-analysts a vivid 

illustration of the occurrences of crime. He further went on to say that simple crime maps can be used to guide 

law enforcement officers to areas where crime is vital and where their attention is most needed. These maps are 

also known to showcase trends in the occurrence of crime relative to location and may prove to be crucial 

breakthroughs in criminal cases. 

There are basically five approaches to crime activities analysis: intelligence gathering, performance review, crime 

analysis, criminal investigation and targeting reassurance, however this case study will focus on crime analysis 

alone.  

The first step to mapping and analysing crime is usually done through the identification of crime hot spots. 

Hotspots have been defined by [7] to be an area where criminal activity is relatively high and clustered compared 

to the surrounding neighbourhood. by studying the concentrations of crime relative to geography, analysts can 

effectively identify a trend in criminal activity. It should be noted also that there are no specific criteria for tagging 

an area as a hotspot [4]. They are just measured relative to the surrounding neighbourhood under evaluation. 
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One of the commonest methods of mapping crime and identification of hotspots is through point mapping [8]. 

This is a simple method of simply placing pins or points on areas where a particular crime has been committed 

and trying to find clusters. In doing this digitally however, multiple parameters (like location, type of crime and 

type of property affected) could be assigned to each point before placing it in a digital geographic map [7]. Most 

crime units use this method in order to define a pattern of criminal occurrences in different areas. The downside 

of this method is that identifying hotspots on maps using this method is purely subjective [4]. This is because 

different individuals have different ways in interpreting or visualising scale, size and shapes when crime 

occurrences are presented as points. And a region that may be identified as a hotspot may just have a lesser 

population as compared to others. Therefore, what may be described an identified as a hotspot in the country sides 

by a GIS may, in reality, be a low crime rate in cities [4]. Point maps may have advantages if an area to be analysed 

is small and/or if the number of crime occurrences to be displayed is relatively small. As having a large number 

of points may make a crime map look clustered and untidy and so may make interpretation of such maps quite 

difficult and confusing [7]. One could think of this approach as having a disadvantage in that when using this 

method, the points used may not necessarily depict the type of crime committed or its magnitude. So, for example, 

if a theft is committed in one area and murder or arson is committed in another, there may be difficulty in 

differentiating between the two crimes. Colours or symbol size variations may be used in such cases. Point maps 

are usually restricted in trying to identify particular places where a specific crime may have occurred [7]. For 

example, if a convenience store was robbed multiple times, a thematic map shading the whole area as a hotspot 

may not necessarily be good for other stores who have never been robbed before.  

Crime data can also be used alongside boundary data using GIS software so as to produce choropleth thematic 

maps that show the different variations in crime activities [4] and [7]. These boundary data may be administrative 

or political [7]. Even though thematic maps could be used for various visualizations other than crime mapping 

and analysis alone, its use for crime mapping and analysis is quite popular albeit its application in crime analysis 

may often lead to misinterpretation of data [4]. Thematic maps tend to visualize a number of themes in an area 

such as deprivation and population distribution. But because criminal activities do not occur homogenously over 

an area, the use of thematic maps to visualise such events may lead to misrepresentations of crime over an area. 

In trying to map crime data using a thematic approach, the user is required to identify and use a range and type of 

incidents that occurred [7]. This is completely left to the user’s discretion and so these types of mapping may 

differ depending on who created them and what information is on them [7]. Therefore, in trying to use this method 

it is important to note the targeted audience and the type of information to intended to display. 

Although mapping crime may give a visual representation of trends and identification of hotspots over a region, 

sometimes just this is not enough. Maps alone may not show links or connections between one occurrence with 

another especially when there are multiples if not thousands of data points [9]. In cases such as these, identification 

of hotspots can easily be carried out statistically. All analysis done on these software tools and the output gotten 

can be saved in a file format which can easily be accessed in a GIS and coloured accordingly to produce choropleth 

maps. Even though such tools are available for use as extensions in most GIS software [for example, Spatial 

Analyst is available as an extension in ArcGIS and HotSpot Detective and Vertical Mapper are also available as 

extensions in MapInfo [4], some other software are used specifically for this purpose.  An example is the CrimeSat 

statistical software and also The Spatial and Temporal Analysis software. The Spatial and Temporal Analysis 

software is used in the identification of hotspots which is done through spatial queries and spatial ellipse [7]. 

A popular method for identifying hotspots through spatial statistics is the kernel density estimation and in 

particular, the quartet kernel density estimation [10], [7]. This is done so as to visualize crime as a progressive 

and uninterrupted entity [10][12]. The quartet kernel density estimation creates “a smooth surface of the variation 

in the density of point events across an area” [7]. CrimeSat is an example of a software that is used for this method. 

It is not a GIS software but more of a statistical tool that can be used in combination with a GIS to create powerful 

visualizations of crime data [9]. In kernel density estimation, the bulk of crime data is scattered across the 

geography of an area is represented as an even surface [7][10][11]. To carry this out using CrimeSat, data 

measurements are incorporated throughout a region under study [9] which in turn creates a risk surface.  

A case study example where the kernel density method was used was carried out by [4] whereby he mapped 

hotspots of vehicle thefts in Camden, London. The result of this research showed that Holborn which was initially 

thematically shaded to be a hotspot was clustered isolations of three different areas that had the highest rates of 

auto theft within that region [4]. 

Although GIS is a powerful and an effective tool in crime mapping and crime related tasks as demonstrated above, 

there is only so far it can be used for such. It cannot really be used on its own and must sometimes be used in 

combination with other statistical packages in other to give a more meaningful analysis. The availability of adding 
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some extension tools within the GIS itself has only slightly improved its capability as a purely crime analysis tool.  

GIS in crime analysis can be thought more of a visualizing tool since its use is somewhat limited when it comes 

to criminal profiling and the likes. Its usefulness by law enforcing agents have become increasingly recognized 

[13].  

 

Case study Two: Participatory GIS and Community mapping 

Community mapping, when incorporated with GIS can become participatory GIS where the members of a local 

community are involved in the whole mapping process. It is a technique of using GIS with people [14]. 

There have been arguments that through the use of GIS, the public have been treated as peripherals even though 

they have been emancipated e.g. the use of Google maps enables you to plan your journey at the same time details 

of your location and navigation are known by an unknown party [15]. They went on to further say that there had 

been paucity in the development of GIS and society and that it has been designed to focus on particular social 

conditions in restricted regions as well as emancipate the general public. As much as one may want to argue that 

remark, it is also good to bear in mind the time period in which they based their research on. With the passage of 

time, one cannot help but to be impressed at the level in which GIS technology has advance not only as a tool in 

science but also in social science. Therefore, to make individuals and community at large become more familiar 

with GIS and have a say in decision making especially where their immediate environment is involved, it is 

believed that was the reason why participatory GIS was birthed.  

Participatory Geographic Information Science is a branch of community mapping that can be described as an 

approach towards which the contributions of the members of a local community are collected and presented 

visually towards achieving or finding a lasting solution to a problem affecting the said community [16]. Typically, 

the stakeholders and other important representatives are sat round a table and their practical knowledge is collected 

as data which is then incorporated on an existing base map using GIS. PGIS is usually aimed at enabling and 

sensitizing about the various applications of GIS through comprehensible and easy demonstration with the results 

being a map they understand [16].  These applications could be in any field, be it health, agriculture or planning 

and are usually mostly dependent on the local knowledge of the people in an area especially in spatially related 

aspects. Dependent in the sense that the people are used especially when the area to be explored is unfamiliar to 

the GIS experts. As much as the community is involved in the PGIS, a limitation to this method is that they are 

not really in control of the projects and rely heavily on outside backing of organizations and other NGOs [15]. 

Therefore, PGIS can be said to be a bridge between its inaccessibility to people and it being a tool in policy 

planning and decision making. 

An example where PGIS was used was research carried out in Mozambique with the aim of reducing the number 

of communities that are prone to natural disasters which was done by [17]. The paper seeks ways to incorporate 

communal participation and GIS towards solving the issue of endangerment to the local community. Mozambique 

has been known for all the setbacks it has suffered as a result of the war that ravaged the country as well as diseases 

and natural disasters that have affected it. Basically, the steps followed for the assessment started with getting in 

touch with the heads of the community through the Red Cross representatives followed by having a meeting with 

heads. The information and data gathered was through dialogues and conversations with the locals. This 

information was to form the socioeconomic data base that will be included in the community map. A map was 

then drawn which included all of the data collected from the community as well as facilities. The exact locations 

of these structures were gotten through the use of GPS. Armed with the community map, the researchers then had 

a town meeting with various representatives of the local community. Through this approach, a list of vulnerability 

pointers was incorporated into the community map which served as a guide to a disaster-management and 

prevention plan for any future catastrophe. The information gathered as well as the map produced also formed a 

current data base for Mozambique as a whole as this was almost non-existent before the studies were carried out 

[17]. The study also exposed all the needs of the communities involved. The impending community maps 

afterwards were used by individuals and Disaster Risk Committees and the community as a whole regularly make 

reference to the map’s whenever spatial related issues were to be discussed. 

 

CONCLUSION 

Looking at all the examples mentioned above, one can arguably say that GIS has been developed to be more of a 

technical science than social science. This can be seen in its application for crime solving where criminal issues 

were carried out technically.  

Thus, GIS has been shown to be a tool as well as a science in tackling real life spatial problems. Its usefulness is 

becoming quite popular and organizations as well as individuals have come to accept its use in everyday living. 
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From using GIS to solve crime related issues while at the same time planning strategically to curb crime to using 

GIS and community-based effort to simplify and implement land and forest conservation policies. 

Despite all the criticisms of GIS, it has gone ahead to defy all odds in being an important and powerful 

intermediary of spatial information [18] in the field geography practice. GIS has made in areas of visualization as 

people can now use spatial data to critically plan and analyse situations in details. Although one of its restraints 

may be that one cannot use GIS to assess the profile of individuals. Mapping can only go as far as analysing based 

on location but not when it comes to profiling the victims and perpetrators of crime. For example, just because it 

was used in getting strategic plans toward solving and reducing criminal activities, the use of maps cannot tell the 

type of person actually committing the crime as at the time it was being carried out. Details like age, race, 

motivation in committing the crime and so on cannot be known through the use of GIS. Other statistical methods 

unrelated to GIS may have to be used in such cases.     

Clearly, various attempts to develop and make GIS more accessible have further made it more complicated and 

technically advanced and in that there is no advancement in internet accessibility especially in the developing 

communities [18]. Participatory approach to GIS is becoming more common in the developing communities but 

then these communities (and possibly other parts of the developed world) have no access to the internet and even 

if they do then it may not be fast and reliable. That is just part of the problem. As most PGIS projects are carried 

out by small organizations and NGOs, the problem of funding may arise as the participants included in the projects 

would at most times have to be paid, these may be a hindrance to effective community mapping [19]. This goes 

on to show that even with the technical advancement in GIS and it becoming more user friendly and accessible, 

there still remains a barrier between the impending users and their environmental settings [8]. 
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