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ABSTRACT
Communal Violence in India has its roots from the partition of India.  Communal Violence has become an integral part of the Indian crime scenario. Ironically, the country, which boasts of its cultural heritage from the great exponents of non-violence in human civilization-Gautam Buddha, Nanak, Kabir and Mahatma Gandhi, is stricken by the pestilence of communal violence. After historic incident of the demolition of Babri Masjid in December 1992, the virus of communalism spread in a huge way and it started spreading its tentacles from North India to South India, which was considered as a land of peace. Coimbatore, a city in South India, which is also called as “Manchester of South India”, was affected by two incidents of communal violence one in 1997 and other in 1998. The Communal Violence that occurred in the City of Coimbatore is one of the worst violence India has witnessed before the recent Gujarat Communal violence (2002). The study analyses two Communal Violence in which, one took several lives and loss of millions of Rupees and the other one turned to Communal Terrorism where, bomb blasts occurred, killing several people. This study applied various methodologies for the spatial analysis of crimes of communal violence utilizing GIS as a tool. GIS softwares such as PC Arc Info 3.5, Arcview 3.1, Spatial Analyst extension, and Crime analysis extension were used in the present study. The study attempts to embrace questions such as Where? When? Why? (And what can be done to reduce the problem?) GIS has been used to identify simple trends, i.e. the relationship between population, land use, literacy, urbanization and crimes of communal violence & Terrorism at police boundary. This study focuses on explanation of Crimes of Communal Violence & Terrorism and it tries to develop some policy-making implications to prevent such violence in future. The study primarily entitled a combination of quantitative and qualitative approach to the crimes of communal violence & terrorism utilizing GIS. This paper has been developed on the data collected for the Ph.D. dissertation of the primary author.
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PATTERNS OF CRIMES OF COMMUNAL VIOLENCE AND TERRORISM

 IN COIMBATORE CITY: A GIS ANALYSIS IN INDIA
JAISHANKAR KARUPPANNAN & BALAMURUGAN VENKATESH              

INTRODUCTION:

"Who needs heaven and hell? We make our own hell right here."

-- Randy Weaver.
Communal Violence is inflammatory; it brings about combustible situation, which propagates irrational and impulsive aggressiveness.  In as much as it is a mystification of reality in a pluralistic society that communalism is caused by differences in religion, caste or other ascriptive categories, implying the historical inevitability of the phenomenon. Mere existence of such segmented groups does not contribute the genesis of communal violence, which spreads like wild fire. Ulterior motives of unscrupulous persons act as a catalyst to accelerate this odious crime. Once communal violence is ignited, it propagates with its despicable, macabre, beastly and atrocious tentacles for disastrous consequences (Ponnaian, 1995). 

Communal violence is mindless and wasteful, and the forces that guide acts of violence are self-obsessed and evil. Experience has repeatedly shown that wherever it has occurred, communal violence has nothing to do with belief, and everything to do with small-mindedness, greed, utter lack of scruple, complete confidence in the infallibility of one’s own views and a vast capacity to manipulate public ignorance (Desiraju, 2001).

          The roots of communal disharmony and violence between the Hindus and the Muslims in India go back to the history of several centuries. Various factors have shaped this relationship between these two communities. The partition of India in 1947 was the last major communal holocaust until late 1950s when communal relations between the two began to deteriorate at certain places and resulted in gory violence causing innumerable deaths and destruction of private and public properties. The creation of the Islamic State of Pakistan and later Bangladesh has not solved the problem. After the Babri Masjid demolition1, Communalism has got a new dimension and started playing a great role in the Politics (Chowdhury, 1999). 
Communalism has become an integral phenomenon of socio-political life in India. In India it has basically implied discord, tension and conflict between its two major communities - Hindus and Muslims.  Over the centuries, symbiosis rather than synthesis were achieved between the ideology, which states that, the society is divided into religious communities whose interests differ or are even opposed to each other. Communalism is the result of efforts to control political or economic power through exploitation of religious sentiments.  Fundamentalist religious groups that will have a strong back up of political parties generally promote it. All political parties on some occasion or the other have indulged communal forces to retain cause for the rise of communal forces in the country.  Politicians support religious fanatic’s prejudices, the growth of communal organizations and conversions, which eventually lead to Communal Violence. Communal violence is supported by political party’s activists, financed by vested interests and spread by the callousness of the police and the administrators (Saiyed, 1988). Ironically, the country, which boasts of its cultural heritage from the great exponents of non-violence in human civilization-Gautam Buddha, Nanak, Kabir and Mahatma Gandhi - is stricken by the pestilence of Communal Violence (Ghosh, 1987).

        When we talk of Hindu-Muslim riots somehow or other an impression gets through as if all Hindus are fighting all Muslims and all Muslims are fighting all Hindus. This probably is not the true position in India (Saiyed, 1988). Increasingly the riots are tending to become riots between anti-social elements of the two communities and we can see this new trend, particularly when we look at the Coimbatore communal riots. Unfortunately, when these anti-national, anti-social, and anti-religious organizations show their power, innocent public is victimized in a larger scale. 

All these years the states in South India, particularly Tamil Nadu and Kerala, were free from communal violence. In fact communalism and communal violence were considered as North Indian phenomenon. It is a well-known fact that people in the South India, both the Hindus and Muslims, are generally more religious and orthodox and less fanatical than their counterparts in the North India, more particularly in the Hindi belt areas.  It is strange that though people in the North India (both Hindus and Muslims) have more in common in food and dress habits, as well as language and culture, they are more communal and fanatical, in the matter of attitudes to national problems affecting them, and more aggressively revivalist in the matter of the respective religions (Hussain, 1984).

The reasons for this glaring disparity between the attitudes of the people of the two regions may be traced to their different historical backgrounds. The North having experienced the greater impact of invasion and rule by various foreign dynasties and powers from time to time, there are deeper traces of feudalism in the communities with strong feelings of the glory and grandeur of their pasts. This inhibits the normal process of national growth and integration.  It is also to be remembered that only the states in the North had in fact borne the actual brunt of the partition of the country, when millions of people are uprooted and displaced on either side of the new political borders, leaving a trial of communal hatred and bitterness (Hussain, 1984).  

But of late, the virus of Communalism has spread to the South too and has become more and more virulent. In Kerala, the BJP2 and the RSS3 are trying to get hold and in Tamil Nadu the Hindu Munnani and Muslim fundamentalist organizations like the Al-Umma4 etc. are spreading their tentacles. While Kerala has seen warfare between CPM5 and RSS cadre, Tamil Nadu is witnessing warfare between Hindu Munnani and Al-Umma (Engineer, 1999). At one time Tamil Nadu was considered as haven of communal harmony, but now Tamil Nadu has also become one of the hotbeds of communal violence. 
Communal violence in Tamil Nadu:

“We put justice as the first principal of our Constitution, but how many of us believe in it today? We will pay a heavy price for relegating justice to the far corner. Why cannot we see that impartial justice is meant to prevent individuals or groups from taking the law into their own hands to secure it? Why does communal rioting continue in the land? Why did the Coimbatore bomb blast shatter and kill?” -- K.F. Rustomji.
The long considered belief of Tamil Nadu, being a State of peace has been shattered during the past few years. A cursory survey of spreading incidents of communal violence from one place to other would show that the map of Tamil Nadu (Fig.1) is getting covered up area by area with the growing incidents of communal tensions and violence. The Communal violence and bomb blasts that occurred at Coimbatore which resulted in the loss of life of around 60 persons and property worth millions of rupees showed the proliferation of violent activities in Tamil Nadu. This incident made Tamil Nadu the cynosure of India. Coimbatore was smouldering for quite some time. After the murder of a Muslim Fundamentalist in Coimbatore City, Communal violence broke out in early February 1998, in number of places in Tamilnadu. After the Muslim fundamentalist was hacked to death, within 24 hours a Hindu Fundamentalist was killed at Tambaram, near Chennai. Thereafter there were a spate of incidents of stoning of buses, arson and stabbing in Coimbatore, Tiruppur, Keezhakarai in Ramanathapuram district, Palani and Dindigul. Of these the worst affected was Coimbatore, which accounted for six deaths. The presence of Hindu and Muslim extremists makes this City communally sensitive (Engineer, 1999).
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The manifestation of Communal terrorism varies in various parts of the State. It reflects sophistication in coastal areas like Chennai, Nagapattinam, Thanjavur, Tiruvarur, Ramanathapuram and border districts of Coimbatore.  Here, the fundamentalists use heavy doses of sophisticated explosives. In other districts like Dindigul, Theni, Madurai, Thoothukkudi, Tirunelveli, Neelagiri and Coimbatore (rural), the communal terrorism is in preliminary stage.  In these areas the terrorists confine themselves to targeting killings.  Vellore, Chengalpet, Namakkal, Karur and Trichy, serve as, shelter points to acts of communal terrorism. The situation in Tamil Nadu is a very complex one. There is a need to tackle the problem simultaneously at different stages, without any negligence or undermining of the gravity of the situation (ABVP, 1999).

Emergence of the Problem: Transition of violence to terrorism in Coimbatore city:

“We must remember that fundamentalism of the majority, by sheer virtue of the numbers involved, is much more dangerous than the fundamentalism of the minority. It therefore needs to be singled out and targeted first because it is through this fundamentalism of the majority that the politics of hate gets exacerbated. What were the two major incidents of bomb blasts at Bombay and Coimbatore but a terrorist response. And what is terrorism but violent actions, in retaliation, that target innocents? Terrorism doesn’t pick and choose its targets. It’s a man-eating tiger, that’s why it is so dangerous. Terrorism is the response of those who cannot really fight. This was the message from Bombay and Coimbatore: ‘We cannot fight you so there’…It is about time that the state sat up and took notice”. --Julio Ribeiro. 

The vulnerability to communal violence of certain clearly identifiable pockets in the western parts of Tamil Nadu has come into sharp focus yet again, and in all its disquieting facets, thanks to the mindless killings, arson and riots witnessed in Coimbatore in 1997 and bomb blasts of 1998 and one hopes the worst is over (Subramanian, 1998). In 1997, Coimbatore and its adjacent districts witnessed a chain of similar episodes, which was the handiwork of the rival fundamentalist groups belonging to the majority and minority communities. 

In the history of Hindu-Muslim violence in Coimbatore during the last quarter century, there have been several turning points. Hindu Munnani propaganda offensive in the early 1980s was followed by stray attacks on Hindu leaders. Simultaneously, Muslim gangs, thriving on extortion and petty crimes and seeking community acceptance, surfaced in the city. Around the same period, caste Hindu landlords pumped surplus funds into trade and merchandise that rivalled Muslim establishments. Slowly, the advantages of communalizing the situation became obvious. From isolated stabbings of known Hindu and Muslim activists to engineered riots to indiscriminate bomb blasts, it is a continuing story of communal elements finding a fertile ground for their dance of death in a petit-bourgeois environment. Shopkeepers and pavement vendors, divided not only communally but also geographically, found it necessary to obtain the protection of extremist elements. This was especially so in the case of Muslim traders who were repeatedly at the receiving end in riot situations (Gokulakrishnan, 1998, 2000).

The fact that the area prone to communal violence is contiguous to the region in neighbouring Kerala, where the Islamic and Hindu fundamentalist outfits are known to have a strong presence, is of considerable significance.  What compounds the problem, at least in some cases, is that the criminal and fundamentalist elements have joined forces, with the religious label serving as a cloak for the former’s sinister activities. It is common knowledge that quite a few Islamic fundamentalist outfits, going by different names such as the Jihad Committee6, Al Umma and the Islamic United Front7, have become active in Tamilnadu after the Babri Masjid demolition in 1992 and that, on the other side, the Sangh Parivar elements represented by the RSS, the VHP8 and the Hindu Munnani9 have been going all out to inject fanaticism and militancy into the ways of the majority community. Inevitably, this vicious and mutually destructive game of religious fundamentalism has manifested itself in retaliatory attacks and killings by the two sides, the like of which Tamil Nadu had not seen before (Gokulakrishnan, 1998, 2000).

On November 29, 1997 three youths belonging to Al-Umma, a Muslim fundamentalist organization, murdered a Police constable Mr.Selvaraj, which led to a virtual revolt by policemen. Police fired on "ferocious", "violent", and "belligerent" Muslim mobs and Al-Umma men, armed with petrol bombs, knives, sickles, stones, sticks, wooden logs and swords. At the same time, large-scale arson and looting by Hindu fundamentalists, of shops owned by Muslims happened. On the next day many Muslims were killed. These events culminated in Al-Umma exploding a series of bombs in main places of the city on February 14, 1998, in which 58 people were killed (Subramanian, 1998). These blasts were planned in revenge for the November 1997 riots in which Hindu Munnani played a key role. Rioting followed the Bomb blasts and a communal frenzy was generated (Engineer, 1998).

The past six years of the present decade have witnessed an upward incline in the riot graph of Coimbatore City.  In tune with the general complexity of modern life, Hindu-Muslim conflagration also has assumed complex dimensions. While a burgeoning population has aggravated several socio-economic problems, old religious animosities have received fresh shots in the arm and geared up secular pitch of our society. As if this was not enough, power struggles between politicians are fuelling these riots. Smugglers and other nefarious characters of the underworld too have found an avenue in communal violence to settle their personal scores. The diversity of the etiology and prognosis of this malady defies description and analysis. In brief, this particular manifestation of collective violence has become today a very complex and multi-layered phenomenon, which creates issues for analysis (Saiyed, 1988). A Geographic Information Systems (GIS) approach may provide a comprehensive and systematic analysis of communal violence in Coimbatore City.

The Present study: Its Need and Significance: 

At the turn of the 20th Century, India's progress seems stalled by the prevalent ambience of fear and terror along with nostalgia for happier and more secure times. The scale of displacement, the deep divisions, the smoldering hatreds, the continuing politicization of events-all these are threatening the secular fabric of Indian society. What is disheartening is that the threat is continuously being reinforced by a sustained campaign of hatred by the fundamentalist and fascist forces. They have and still are distorting religion to build a fascist regime by spreading misinformation, false propaganda and distrust for each other in the hearts of the common citizens (Engineer, 1998).

The question is, whether we will remain passive onlookers or take steps to ensure harmony and progress among the people. Given the present situation of uncertainty and insecurity, if serious attempts are not made to counter the campaign of communal hatred, the very unity, integrity and progress of the country is at stake. One has to adopt a multidimensional approach to combat the communal menace. While it is necessary to fight it politically and through an intensive campaign, it is also necessary to undertake serious research about various controversies generated by communal forces. It is therefore necessary to undertake serious academic studies and link-up with activists engaged in countering the communal campaign (Engineer, 1999).

 
The Systematic Study of Communal Violence in India had until recently not received the attention it deserved. To a large extent we had depended on the instant analysis of journalists. Recently, however, some painstaking and insightful investigations have been undertaken by the Social Scientists. These provide rich data on the micro factors behind communal riots and also suggest some macro-level organizations. Prominent, among these, is the efforts of Asghar Ali Engineer who has conducted a large number of case studies of Hindu-Muslim riots and has deduced some explanations on the basis of the empirical data (Saiyed, 1988). But the studies done have only analyzed the Crimino-genic factors underlying such violence. To understand the Communal Violence scenario, it is essential to study both the acts and victims in their wider contexts. Almost all the studies conducted on communal violence have reported the causes of such violence and measures to contain riots in the future but no study has been done to analyze the victimization factors and victimization characteristics of communal violence. 

The Victimology of Communal Violence has become a neglected area of research. It is high time that Victims are also given due consideration by studying such riots from both criminological and victimological perspectives. One could not forget the Coimbatore communal violence and the subsequent problems faced by the innocent victims (children, women, aged) and indirect victims (Victims of Bomb blasts), which clearly revealed the untold misery and traumatic experience caused by the communal violence. In this context, the present investigation proposes to study the Coimbatore communal violence from the perspectives of both Criminology and Victimology. 

In the present study, an innovative means for exploring the relationships among crimes of communal violence, and victims, perpetrators, socio-demographic characteristics of the city involves the use of geographic information systems (GIS) or computer mapping software. GIS has been utilized for several years by researchers working in natural resources and environmental geography. Only recently however have social scientists begun to use this technology for their own purposes. GIS presents a powerful tool for the visualization and spatial analysis of practically any kind of phenomena that can be linked to geographical reference points (Herman, 1999). Using such software has enabled the researcher to pinpoint the location of crimes of communal violence and locate the clusters of communal violence. More so, this software has enabled to produce custom maps that overlay crimes of communal violence and demographic data, thus allowing for visual assessment of the communal violence scenario in Coimbatore city. The application of GIS is a new venture in the field of crimes of communal violence and victimization in the Indian panorama and therefore it is believed that this may open up new areas of future research.

Resources used in the study:

The following Software Packages were used: ArcView GIS version 3.1, PC Arc Info 3.5, ArcView Spatial Analyst, Crime Analysis Tools, ArcView Crime Analyst extension, Demographics Analyst extension and Count points on polygons extension. Microsoft Excel 2000 is used as the relational database management system (RDBMS) to store the Attribute data. Data was retrieved from RDBMS to be used in GIS by import and export functions within these packages. Internet sites about GIS, Communal violence, and crime mapping were browsed to give a through understanding of the problem and its analysis.

Interviews and archival research were conducted to gather additional information on a number of identified "hot spots" in order to gain a better understanding of the nature of the phenomena in specific geographic areas. Interviews were conducted with Police officers who tackle crimes of communal violence at Coimbatore city, Muslim Fundamentalists, Muslim moderates, Hindu Fundamentalists and Hindu moderates.

Archival materials included police reports, newspaper articles, charge sheets, correspondence, and flyers and announcements pertaining to Hindu Muslim conflicts. Newspapers included The Hindu, The Indian Express, Dinamani and The Hindustan Times. Magazines are Frontline and India Today. Articles from The Frontline were used extensively in the study. The charge sheet of Bomb blasts 1998 and Justice Gokula Krishnan reports (1998,2000) were intensively reviewed and utilized for this study along with police preliminary investigation and follow-up reports for incidents that occurred in several areas. 

Collection of data: 


 The present study mainly relies on Secondary data. Most of the spatial crime studies utilize secondary data instead of primary data (Harries, 1971; Sivamurthy, 1980,1988). The main reason is the mapping application, where a large amount of data is needed for mapping and it can only obtained from the secondary data. And moreover, time limitations are there for the collection of primary data.  In the present study, due to the time limitation and the magnitude of the problem, primary data was not collected. Data for this study mainly come from three sources: the Police Department of the City of Coimbatore, Coimbatore Corporation and the Land Planning Authority of the City of Coimbatore. 

        
The data include crime statistics, and land-use, socio-economic, and demographic characteristics. Crime statistics consist of total number of crimes of communal violence by police boundaries. Land-use characteristics encompass, Education, Industrial, Public, Residential, Agriculture, Water bodies, Commercial, Semi public and Village boundaries etc. Socio-economic and demographic characteristics include population, literacy and urbanization.
                

Data regarding the locations and characteristics of all crimes of communal violence that occurred from 1997 and 1998 in Coimbatore city were collected from the Charge sheet of the communal violence (1998) and Justice Gokula Krishnan Commission reports (1998 and 2000). The charge sheet was obtained from the Religious organizations. The following characteristics were taken from the charge sheet: the street address where the Crimes of Communal violence occurred; the religion, sex and age of the victim and the perpetrators; Ward boundaries were obtained from Coimbatore municipal corporation and population characteristics were linked to each one of the ward boundaries from the 1991 Census. Police boundaries were obtained from the Commissioner of Police, Coimbatore City. Land use map was obtained from the Land planning authority of Coimbatore City.

Statement of the Problem:

Most studies of Hindu-Muslim relations in post-independence India fall into two categories: those dealing with urban India focus almost entirely on riots, and the ones dealing with rural India sketch the peaceful co-existence of Hindus and Muslims. Three kinds of questions have either not been asked, or not empirically investigated. The first question is spatial: How does one explain that communal violence, on the whole, tends to break out repeatedly in some areas in a city but not in other parts of city? The second question is temporal: How does one explain the ebbs and flows of violence over a period of time? What explains inter-temporal variation? The third question is discursive: How are the patterns of riots interpreted? But no one has so far systematically sought to identify patterns of meaning that may emerge from communal violence in towns and cities. The last ten years have raised considerable concern about the state of Hindu-Muslim relations in contemporary India. It is important to raise these issues so that we understand the dynamics of Hindu-Muslim relations better  (Varshney, 2002). Based on research conducted over the years, this study addresses the questions raised above. The aim of the present study is to spatially analyze the crimes of communal violence and victimization in Coimbatore city using Geographic Information Systems (GIS).

Operational definitions of Variables:

Dependent variable

Crimes of Communal Violence:

          “Any criminal act or attempted criminal act, committed during a communal violence/Riot, motivated, in whole or in part, by the victim’s actual or perceived religion”.

Independent variables: 

Population:

“Any group or class of individuals within a culture or social system that can be distinguished on the basis of variable traits including nationality, religion, linguistics, ancestry, traditions, attire, etc”.

Literacy:

“The ability to read and write“. It is the knowledge of reading and writing.

Perpetrators:

“Perpetrators are the persons who are accused of planting bombs in Coimbatore city and indulging in communal rioting, and charge sheeted in the Coimbatore bomb blasts 1998 Case”. 

Land Use:

“Land use corresponds to the socio-economic description (functional dimension) of areas: areas used for residential, industrial or commercial purposes, for farming or forestry, for recreational or conservation purposes, etc”. 

Urbanization:

“Urbanization is the process by which there is a urban population growth in the peripheral regions of the urban area due to factors such as natural growth, net migration, and reclassification of an area”. 
Objectives:

1. To create a spatial and attribute database for analyzing crimes of communal violence & Terrorism scenario of Coimbatore City in a GIS environment

2. To identify the clusters of Communal Violence & Terrorism 

3.To analyze the Spatio-temporal variations in the occurrence of crimes of Communal Violence &Terrorism

4.To find out whether there is any relationship between socio-demographic variables and crimes of Communal Violence &Terrorism

Research Questions:

1. Where are the Crimes of Communal Violence occurring in Coimbatore City?

2. What are the types of Crimes of Communal Violence occurring in Coimbatore City?

3.  Is there any Spatial Variation in the Occurrence of Crimes of Communal Violence and Victimization in Coimbatore city?

4. Is there any significant change in the Spatial Pattern of incidence of Crimes of Communal Violence and Victimization between 1997 & 98?

5. Are the Crimes of Communal Violence and victimization increasing or decreasing over time?

6. Which are the Communal Violence prone areas in Coimbatore City?

7. What are the factors that make a locality to be a Communal Violence prone zone?

8. Is there any displacement in crimes of Communal violence temporally in a particular area?

9. Is there any significant relationship between the land use and Crimes of communal violence?

10.  Is there any significant relationship between the population and Crimes of communal violence?

11.  Is there any significant relationship between the literacy and Crimes of communal violence?

12.  Is there any significant relationship between Urbanization and Crimes of communal violence?

Scope of the Study:

The description and analysis of Communal Violence and Victimization in the present study is confined to the metropolitan areas of Coimbatore City. The Study mainly concentrates on spatial analysis done in Geographic Information Systems (GIS). The period chosen for the study is 2 years (1997-1998). Police Crime reports reflecting Criminal acts of Communal Violence in Coimbatore City for the years of 1997 and 1998 were chosen as the case subjects. Only Crimes of Communal Violence and Victims of Communal Violence were studied and general crimes and victims did not come under the scope of the present study.

Limitations of the Study:

Due to the time limitation/constraints, data on victims and perpetrators of communal violence 1997 were not obtained in a detailed manner (Charge sheet of 1997 communal violence was not prepared by the police during data collection). The limitations regarding the Police boundaries are that two new police stations (B8 Police Station at VH Road and B12 Police Station at Ukkadam) were created after the communal violence incidents. These data are incorporated in the study and data pertaining to Crimes of communal violence were also distributed in those particular police boundaries to give a clear distribution trend even though those stations did not exist before occurrence of the communal violence incidents (1997,1998). 

Care has been taken to ensure the accuracy in the locating the crimes, perpetrators, victims and police stations. The utilization of Global Positioning Systems (GPS) will provide greater accuracy level. In future studies, this issue will be taken into account and Global Positioning Systems (GPS) will be used to locate the exact locations. Due to the inaccessibility of Aerial photographs to the researcher, the crime incidents were approximately plotted around the main locations. If aerial photographs had been available, it would have enhanced the accuracy of the results. These are certain limitations, which require immediate attention for a proper utilization of GIS in crime analysis.    

Implications:

              The present study of Communal Violence and victimization by GIS analysis will be helpful in charting out framework for police patrol-planning, measures for controlling and preventing Communal Violence in future. The quantification of mass victimization by the present study will be helpful for policy making for Victim Compensation and Victim Assistance for the Victims of Communal Violence such as anticipating, predicting number of victims, types of victims, gravity of victimization, award of compensation to different levels of victimization etc. The present study will be a model for the Implementation of Geographic Information System (GIS) Technology in Indian Policing, for the prevention and control of Communal Violence.

Review of related literature:

There is no dearth of spatial analysis and crime mapping studies in India.  Srivastava (1963), Rao (1968), Sivamurthy (1980,1988), and Jos (1993) have done pioneering researches in crime mapping and spatial analysis of crime in India. But most of these studies focus on general crimes and no spatial analysis had been done on crimes of communal violence in India. Existing literature on communal riots mostly deals with the causes of riots in contemporary structural terms in the political, economic and socio-culture perspective, tracking on occasions their origin to historical roots. The role of the Information Technology in prevention and control of riots has not been exclusively dealt by any study in India. While literature examining the geography of crime and GIS application in mapping crime is ample, only within the last few years have criminologists and GIS experts have begun to research the dynamics of communal violence with GIS. As a result, research on Analysis of Communal riots using GIS is relatively limited.  At this backdrop, four studies closely related to the present study were found, in which two studies have applied GIS to analyze communal violence/riots and hate crimes. 

Spatial analysis of crime originated among nineteenth century European scholars.  The use of maps to examine the spatial distribution of crime also has a long history evidenced by the work of Guerry (1833) and Quetelet (1842) who noted that crime was not evenly distributed across geographic areas in France (Brantingham & Brantingham, 1981).   Guerry and Balbi first used crime maps in 1829,and Quetelet published ecological work shortly thereafter.  Studies in England by Plint (1851) and Mayhew (1862) also noted the spatial variation in crime, as did research in the United States by Lottier (1938a, 1939,b), Shannon (1954), Schmid, 1960 a, 1960b), and Harries (1971).  However, ecological research on crime has centered more in the United States during the twentieth century, being given formulative impetus by the Chicago school of Criminology (Shaw and McKay, 1969). Studies in India by Srivastava (1963), Rao (1968), Sivamurthy (1980,1988), and Jos (1993) have analyzed crime in a spatial perspective.

Research into the spatial patterning of crime has developed rapidly. The spatial patterning of several crimes has now mapped, the sophisticated urban models developed by planners and geographers in the half century since Burgess first articulated the zonal hypothesis have been used to order and understand these crime patterns, and initial steps have been taken toward the development of explicitly spatial theories of crime (Brantingham and Brantingham, 1981). Examining various aspects of crime within a geographical context has contributed to a better understanding of geographical distribution of crimes of violence (McClintock, 1963), spatial patterns of victims (Curtis, 1972,1974), offender travel patterns (Gabor &Gotthell, 1984; LeBeau, 1987; Pyle, 1974; Rengert, 1972; Rossmo, 1995), the build environment (Jeffery, 1971; 'Newman, 1972;Taylor, Sumaker, & Gottfredson, 1985), social ecology (Harries, 1980; Sampson and Groves, 1989; Schuerman & Kobrin, 1986; Shaw, 1929; Shaw &McKay, 1942, 1969), Perception of crimes (Sivamurthy, 1984), Rates and Trends of Victimization (Laub,1997), Patterns of riots (Herman, 1999; Daihani and Purnomo 2001) (Canter,2000). 

The advent of GIS has made possible new types of spatial analysis of crime and created an explosion of interest in crime mapping (see, e.g. Block and Dabdoud 1993, Block, Dabdoud, and Fregly 1995, Harries 1990, Weisburd and McEwen 1997b). Various studies utilized GIS as a tool for the analysis of crimes. Only studies found to have some element related to the present study were reviewed.  

GIS and Terrorism/Man Made Disaster/Emergency Management:  

GIS is becoming an integral part of many aspects of Emergency Management and Hazardous Risk Assessment. We can now model the future effects of earthquakes or assist law enforcement agencies in terrorism situations. During a natural or man-made disaster, GIS is playing an ever-increasing role in the situation status and mapping. Molyneux (1993) studied terrorism both criminologically and geographically. This is a relatively new study to use GIS in studying terrorism. National Center For Environmental Health's Division of Emergency and Environmental Health Services (1999) developed a study to establish and evaluate rapid and effective methods for applying GPS/GIS technologies to population assessment during emergency and post-emergency phases of natural, technological, and man-made disasters by comparing GIS/GPS results and indicators to random sample survey and cluster sample estimation methods. 

Elliott and Wagner (2000) described how a GIS was used by the Upland Police Department (California) to stage a 4-hour practice drill at Upland High School for the purpose of responding to a simulated hostage situation on the school campus. Hutchins, Barry (2000) evaluated the antiterrorism exercise using GIS. On May 21 and 22, 1999, the Lycoming County, Pennsylvania, Division of Public Safety; state, federal, and local government agencies; and the private sector participated in a major antiterrorism exercise. Several different counter terrorism scenarios were played out. It was found that using the advanced GIS visualization and analysis techniques, police could more accurately prepare operational plans that took into account difficulties the police might encounter. Smith (2002) found a positive outgrowth of the recent tragic events in Kosovo, was a cooperative effort to apply GIS tools for managing the international response to a complex humanitarian emergency. An escalating series of killings, bombings, house burnings, land mine explosions, and other acts of violence prompted various international efforts to reduce violence, relieve tensions, and alleviate suffering. GIS was applied in each of the phases of humanitarian aid for these problems, and found to be the most effective tool.

Harwood (2002) described the effectiveness of GIS in the management of man-made disaster that occurred on September 11, 2001. New York City's Emergency Operations Center (EOC) was moved to Pier 92, a large ship terminal on the Hudson River. The mapping center developed a set of maps to help with the process of identifying damaged buildings, destroyed buildings, those in danger of collapse, and buildings needing cleanup. Daily updates of these maps were an important resource to provide to both residential and commercial tenants who were shut out of their buildings. There was much value in using GIS to integrate the data in New York City. The GIS put all the layers of information together for the first time. Departmental system data was used. People in a disaster need to understand how all the information from different departments is related geographically and how it connects and describes the whole urban organism. Bond (2002) explained the web-based application, which was developed to better prepare schools in the event of terrorism activities. Based on both web and GIS technologies, this application assists emergency responders and tactical personnel with terrorism situations evidenced by the increasing number of school problems.

GIS and Communal riots/violence/conflicts and Hate crimes:

White (1997) mapped civil strife in US. The study found that 4381 people were killed in the United States during the 20th Century from political disputes of one sort or another. In this 2729 were killed in racial conflicts, where 766 were killed in racially motivated riots, bombings, beatings, and 1963 were killed of lynching etc. 622 were killed in labour disputes. 300 (more or less) were killed as the Mexican Revolution intermittently pilled over the border -- estimates run from 196 to 554. 178 killed because of activity of a religious cult. 171 white people were lynched, probably by vigilantes. 381 people were killed in all other types of civil strife, such as bombings, presidential assassinations, prison riots, mysterious deaths in jail, antiwar or anti-abortion protests, etc. 

Herman (1999) has utilized GIS to study the patterns of Race Riots in United States. This research addresses where and why interethnic violence occurred during four major urban riots of the 20th Century: The Chicago Riot of 1919, The Detroit Riot of 1943, the Miami Riot of 1980, and the Los Angeles Riot of 1992. Employing a multi-method approach, including historical accounts, statistical modeling of census data, and geographic information systems (GIS) analysis, the researcher investigated whether an explanatory model combining elements of ethnic succession and competition perspectives on riot violence is generalizable to both recent riot events in Miami and Los Angeles and earlier riots in Chicago and Detroit. Such explanation emphasizes the effects of internal and international migration on the racial/ethnic composition of neighbourhoods, competition for jobs and housing, and the intensity of riot violence at the census tract level. Even though this thesis is not a full-fledged GIS application, this is a pioneering research work in United States, in the area of GIS application in riot management. 

Lemaire et.al (1999) developed a model to the United States using GIS. Using cultural anthropology's traditional methods of cross-cultural analysis, a model of the cultural basis is generated to study the varying patterns of violence in those cultures that accept violence as an appropriate response to specific circumstances as well as in cultures that reject the validity of violent response in all cases. Using GIS to evaluate data on American violence would test the applicability of this model to the United States. But this research describes only the preliminary stage of a fifteen months study.  All age groups, sexes, and race data have to be analyzed statistically and geographically and these data in relation to offences and offenders have to be examined. Price and Craig (1999) explored how GIS could be used to elucidate the spatial dimensions of residential patterns among the Yanomamö, a tribe. In this study particular interest was shown to find out how residential distributions, recorded immediately prior to the conflict, might relate to the nature of this event. The map developed with GIS and GPS showed how the residencies of the principle participants in the conflict were distributed when the conflict took place.

Umemoto and Mikami (2000) have presented a descriptive profile of race-bias hate crimes in Los Angeles County using primarily law enforcement data collected during 1994-1997. GIS technology was used to map 1,837 reported bias incidents. Maps were created to locate clusters where hate crimes occur in relatively high density. The study concluded with a discussion of the uses of hate crime data in the study of race relations and outlines directions for future research. This study has only mapped the hate crime incidents and found out clusters of hate crimes. No attempt is made to corroborate the incidents with socio demographic variables.

Daihani and Purnomo (2001) have applied GIS for the analysis of Riots in Jakarta, Indonesia and found out significant results. The information of riots was organized and mapped as points into an ArcView GIS map. To see the connection of the riot to ethnic, economic, and political aspects, the point map was then superimposed with polygon data from the Indonesian Bureau of Statistics (BPS) that included such data as the distribution of Islamic and Buddhist populations and the commercial activities in villages. Since the BPS had no data directly concerned with ethnicity, it was decided that the religious data could be used as a proxy for ethnicity. In Indonesia, there is a correlation between ethnicity and religion. By using spatial correlation and segregation indexes, the data was mapped and correlated, revealing several interesting results that show a pattern of the riots. This study has analyzed riots with GIS in an intensive manner but there is no attempt to corroborate of theories relating to violence and environmental criminology. Phillips (2002) examined the changing segregation of space along racial lines over the last 20 years, with particular reference to Bradford. Using detailed quantitative and qualitative data, patterns and processes of clustering on the basis of race, ethnicity and religion are examined, and the simplistic notions of ghettoisation challenged. The evidence indicates that South Asian professionals are increasingly (although not inevitably) living in racially mixed neighbourhoods, although there are often economic and cultural penalties to be paid. 

From the above observations it is found that only two studies (Herman, 1999 and Daihani & Purnomo, 2001) have utilized GIS as a tool for analyzing the Riots and no other research has been done in the area of application of GIS in Communal Riots/violence. The present study will try to fill the gap in the literature using GIS in the field of Communal Violence/riots. It is also found from the review of literature that use of Geographic Information Systems (GIS) in Indian Criminal Justice Research is a new approach. So the present study is going to be the first of its kind to use GIS as an analytical tool for comprehensive Communal violence analysis mapping in India.

Study Area:

The Area of the present study is Coimbatore City. Coimbatore, popularly known as Manchester of South India, is situated in the North-western part of the state of Tamilnadu, falls on 10 degree 50’ and 11 degree 2’ North latitude and 76 degree 56’ & 77 degree East Longitude. The population of the city as per 1991 census is 8,16,321.Covering an extent of 105.5 sq.km, Coimbatore City is the district head quarter. Coimbatore is well known for its textile industries and has excellent potential for industrial growth. Because of its proximity to the hills of the Western Ghats, Coimbatore enjoys an excellent climate throughout the year.


Coimbatore City was constituted as a Municipality in November 1866 with a population of 24,000 covering an extent of 10.88 sq.km. Coimbatore City’s status has since been elevated as a municipal corporation from 1.5.1981. The present population of the city is approximately 15 lakhs (1.5 million), including a floating population of around 1 lakh. The area of the corporation is 105.56 sq.km. The city is located at 432.00 m above the Mean Sea Level (M.S.L). The major reasons for high industrial growth and prosperity of the city are due to the availability of copious water supply and power. It has attracted the rural people of the district including the neighbouring districts for excellent employment opportunities.

           The third largest city of the state, Coimbatore, the headquarters of a district of the same name, is one of the most industrialized cities in Tamil Nadu. The city is situated on the banks of the river Noyyal. Coimbatore existed even prior to the 2nd century AD as a small tribal village capital called Kongunad until it was brought under Chola control in the 2nd or 3rd century AD by Karikalan, the first of the early Cholas. Among its other great rulers were the Rashtrakutas, Chalukyas, Pandyas, Hoysalas and the Vijayanagara kings. When Kongunad fell to the British along with the rest of the state, its name was changed to Coimbatore and it is by this name that it is known today, except in Tamil language, in which it is called Kovai.  

             Coimbatore City is well connected with other parts of the country by air, railways and roads. An international airport is serving the city, which is located on Avinashi road at approximately 10 kms from the city center. It is also well connected with rail service to various parts of the country. An excellent road network with Kerala and Karnataka connects the city. The National Highway no.47 passes through the city. 

Methodology:

           A City map of Coimbatore of the year 1997 with a scale of 1:25000 was scanned using Deskan flatbed scanner. A base map11 (Fig. 2) consisting of Coimbatore City boundary, main road networks, and ward boundaries were constructed by onscreen digitization12 in ArcView 3.1(a GIS software program) and topology13 was constructed in PC Arc info 3.5(a GIS software program). The base map is the one that is used for the present study. The base map is prepared with the help of three maps. The three maps are Police boundary map, ward map and land use map.

As such, there was no police boundary map existed with the Coimbatore Police Commissioner. By the orders of the commissioner all the boundary maps are brought by the respective station in charge and the researcher manually drew the boundaries on the ward map (Fig. 3). Then, redrawing it on a Tracing sheet segregated the police boundary. This map is scanned and digitized with Arc view GIS. A Police station boundary map (Fig. 4) was evolved.  Then it is over laid on the land use map (Fig. 5) to utilize the roads and streets. Finally the base map consisting of police station boundaries, police stations, railway line and major roads was evolved.   
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GIS Methodology:

The GIS methodology of this study involved five steps: 

1. Development of GIS Database

2. Unification of socio demographic data 

3. Identification of Spatial and Temporal Crime Patterns

4. Association with Demographic Features

5. Visualization of the Results

1. Development of GIS Database13:

The first step in GIS methodology was to prepare the databases for import into ArcView. Census data was separated in an Excel spreadsheet because each type was to be added to ArcView as a separate theme and analyzed separately. The locations of crimes of communal violence were taken from the records and the points were plotted as separate themes on the scanned raster14 map, in ArcView 3.1. Crimes of communal violence were added as a point theme. These shape files15 were converted to arc files in PC Arc info 3.5 for constructing topology and for the projection16 and transformation of the coverages. These coverages17 are brought again to ArcView 3.1. The crimes of communal violence for each year were compiled into separate coverages by matching the addresses where the crimes occurred with their geographic locations. The characteristics of each of the crimes were then added. 

These coverages were superimposed on the ward boundary map to know the number of crime incidents per ward and police boundary map to know the number of crime incidents per police station boundary. Input of attribute18 crime data were done in Microsoft Excel and brought in to ArcView 3.1. Apart from the city & ward boundary maps, road map, land use map and police station boundary map, the point location forms the base for this study. These maps could also be called as virtual pin maps (Harries, 2000).

2. Unification of socio demographic data: 

The data19 are measured at three levels: wards, police boundaries, and land-use.  In order to incorporate the spatial factor in the analysis, the data was first unified from the three sources so that all data are in the same geographic unit. Overlaying functions were then used to combine these coverages with another coverage that contained the wards of the Coimbatore City and their corresponding demographic features that were obtained from the 1990 Census. Because of the versatility of GIS, any combination of these coverages could be created to perform the needed analyses. 

The Socio demographic data was in the ward map. This data was converted to the Police station boundary map from the ward map. To do that, first a poly-on-poly overlay20 (intersect) operation in ArcView GIS was conducted. The Intersect process is used to integrate two spatial data sets while preserving only those features falling within the spatial extent common to both themes. After the overlaying operation is over the query builder in ArcView GIS is used to query the ids (identification numbers) of Police station boundaries. Then the following formula is used.

New Population  = Population / Total area of ward (sum of selected wards inside the police id =1 (Example: ward 10+ 11+20+30)).            * Present area that is selected (or) police id = 1 or … (intersected area of each polygon that has been selected (Example: ward half of 10 + full 11 + half 20 + half 30))

Example:  N_pop = population / w_area * p_area

      Population is population field 

     W_area is Ward area field 

                         P_area is Police area field 

                         N_pop is new population field

In the same way data was calculated for the other police boundaries. In the same manner data is calculated for all the remaining columns like Male population, Female population, Male literacy, Female literacy and Total literacy. In this map all data pertaining to police boundary is calculated from census data. Then the dissolve option in the geoprocessing in ArcView GIS is used. The Dissolve process is used to remove boundaries or nodes between adjacent polygons or lines that have the same values for a specified attribute.  A new name is given to the theme and the attribute field police_id is selected so that it merges with the map. The sum of each new field, which is created, is given to get the final data in the Police station boundary map. Thus, census data of wards were converted to the Police station boundary.

3. Identification of Spatial and Temporal Crime Patterns:

               To determine the spatial pattern of crimes of communal violence from 1997& 1998, a combination of coverages and the ward coverage was utilized. The total number of crimes that occurred in each ward was calculated in order to determine where most crimes of communal violence took place in the Coimbatore urban area. The analysis was performed by assessing each one of the crime coverage separately in combination with the police station boundary coverage. A comparison of the number of crimes that occurred in each police station boundaries over the two years of interest determined the progression of crime over time for each area. The total number of crimes that occurred in each police station boundary was calculated in order to determine where most crimes of communal violence took place in the police boundary of Coimbatore City. Here the patterns of crimes of communal violence are calculated per police station boundary to give future directions to the police department for the prevention of such violence.

4. Association with Demographic Features:

       A combination of the crime coverages and the Police boundary coverage was again used to link demographic characteristics with the location of the crimes. Demographic traits such as Population density and other features of police boundaries such as Land use, Literacy, Urbanization, were analyzed to determine the association between the demographic characteristics of the areas and the location of the crimes. 

5. Visualization of the Results:

A series of maps were generated to graphically display the location of the crimes and the demographic characteristics of the Police station boundary limits in which the crimes were committed. In addition, statistics were compiled to show the findings of the analyses. 

Results and Discussion:

  The crimes of Communal violence taken for this analysis in this study are clubbed together to get an annual picture of the crime scenario of the city, for the years 1997 and 1998 (Fig.6, 7). The distribution of crime incidents shows that only the southern part of the city is highly affected by these nefarious activities. The distribution is clustered in south and rectangular pattern from north to down south is found. 

Patterns and Trends of communal violence in Coimbatore city: 

The maps (Figure 8 and 9) examine the crimes of communal violence that occurred in the year 1997, with respect to specific police boundaries. It is found that the B1 police station B10 and B2 police station limits were heavily affected by these riots. Opannakkara Street, Bazaar Street in B1 police station limit and DB road in B2 RS puram Police limit are the most affected. The reason is that in these areas most of the shops and establishments belong to Muslims.
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Discussion:

After the killing of the Traffic Police constable Mr.Selvaraj by the Muslim fundamentalists, Muslims were targeted in these areas. Due to the non co-operation of Police to maintain law and order and in spite of the fact that, the higher officials in the Police Department tried to contain the riot, the Hindu fundamentalists taking advantage of the situation, with the help of anti social elements attacked big establishments belonging to Muslim community, both on the night of 30th November 1997 and throughout 1st December 1997. The anti social elements broke the doors of such establishments and also poured petrol and kerosene on these establishments and set fire to them. The anti social elements have also obstructed the Fire service personnel from putting down the fire (Gokulakrishnan, 1999,2000). 

The systematic attack on Muslim establishments and shops were done by miscreants in the B1, B10 and B2 police station limits in the areas like Bazaar Street, RS Puram, RG Road, Selvapuram, Oppanakara Street, Variety Hall Road, Raja Street and Ukkadam. Shoba cloth center, one of the biggest shops in Coimbatore city, owned by a Muslim, in Oppanakara Street, Big bazaar street junction was razed to the ground and goods inside were stolen. Similarly, valuable properties were looted by miscreants at Titan showroom, Zodiac Showroom and Top notch showroom etc., which are in D.B road, RS puram all of which belong to Muslims. Due to this attack, properties worth several crores were damaged. On those occasions, number of shops belonging to poor platform vendors, were also set on fire. The vehicles belonging to Muslims were destroyed and set on fire. Due to this communal violence many innocent persons who have nothing to do with the fundamentalist outfit were killed. The innocent Hindus and Muslims suffered because of the fanatical ideas of these fundamentalists.  

The maps (Figure 10 and 11) exhibit the places of bomb blasts and the post blast violence with respect to specific police boundaries. On 14.02.1998, Coimbatore City and its suburbs were hit by a series of 19 powerful bomb blasts in which 57 persons were killed and 218 injured causing extensive damages to properties, owned primarily by Hindus. In the city of Coimbatore, bomb blasts occurred in 17 places, eight in B1 Police Station limit, two in B2 Police station limit, three in B4 Police station limit and one in B9 Police station limit. Apart from these bomb blasts, there were two other bomb blasts in the Coimbatore rural district.  It is also found that Post blast violence have occurred in the places of bomb blasts. The Hindu fundamentalists and anti social elements immediately started rioting, knowing that the bomb blasts were the evil design of Muslim fundamentalists. At the same time Muslim fundamentalists also involved in rioting in various places throwing pipe bombs causing danger to the common public and Hindus in areas like Karunanidhi nagar, Devendra Street, Tirumal Street, Kempatti colony and several places of Ukkadam. 

Discussion:

The conspiracy for the bomb blasts and related violent incidents, which were primarily targeted to cause large-scale casualties to Hindus and extensive damages to Hindu properties and the general public, in that the targets even included the Coimbatore Medical College hospital and the Railway Station. The bomb blasts and related occurrences of post – blast violence had been planned and executed by the since – banned Muslim fundamentalist organization named “Al-Umma” headed by one Mr.S.A.Basha, as a brutal answer/ retaliation to the killings of 18 Muslims in communal riots and police firings and extensive damages to Muslim properties running into crores of rupees during the 3 days following the stabbing to death of a traffic police constable Mr. Selvaraj at Ukkadam, Coimbatore on the night of 29.11.2001 by Al-Umma cadres. Though such was the immediate cause for the shocking / gruesome occurrences, they were really the culmination of a long series of communal  / fundamentalist violence that had afflicted Coimbatore and rather the entire state of Tamil Nadu over the preceding several years, from the year 1983.

[image: image10.jpg]Crimes of Communal violence * 1998 (Police boundaries B1,B12,B4,B8)
Coimbatore City

Legend

Hid Bomb blasts
5 Communal violence 1998
§ Policestations

Roads

/N Steets

vy

adam
Coimbators C iy (Zoomed Area)

2 . Aenin ColomY

Figure.10

e e B

“Crimas of Communal welence imolude: Roting, Lactng, Arcan, Murder, Hurt and Griswaus Frt e Lo




[image: image11.jpg]Crimes of Communal violence * 1998 (Police boundaries B11,B2,B9,B3,B4)
Coimbatore City

Legend

Hd Bomb blasts
¥ Communal violence 1998
& Policestations

Roads

N/ Streets

Coimbatore Cy (Zoomed Area)

Figure.11

“Crimes of Communal volence nelude: Foting, Looting, Arson, Murder, Hutt and Griswus Hurt Mapprepedty. & Jaihari




Identification of Crimes of communal violence Clusters: 


This study finds that crimes of communal violence cluster in certain geographic areas. Major Clusters were identified using Arc View’s spatial analyst extension and crime analyst extension to display geographic concentrations. The ArcView GIS program uses the technique of kernel estimation or kernel smoothing, which is a spatial statistical method that generates a map of density values from the point data. Kernel smoothing creates a raster image in which the density at a given location reflects the concentration of points in the surrounding area. This technique overlay a fine grid over the study area and measures distances from the center of the grid cells to each observation or point within a given bandwidth. Points falling closer to the center of the grid cells are given greater weight than those farther away (Williamson et al. 1999). 

The raster image is comprised of a set of contour loops or isolines21 that are irregular in shape and has the same value, in this case level of density, along its entire length. Sets of contour loops or isolines are drawn in increasing or decreasing order to construct an isopleth22 map. This displays the location of points as a set of isopleth lines, each encompassing a given proportion of the total number of incidents on the map. Shading encompassed by each isopleth line denotes a relative degree of density. The differences in shading denote differences in density, are found with the darkest shade representing the area of highest density and the lightest shade representing area of lowest density.  This map is overlayed on the base map. The clusters are visually identified for further interpretation (Umemoto and Mikami, 1999).

Even though using the hotspot analysis function of crime analyst extension derived these clusters, these clusters are not called as  "hot spots"23. Harries (1999) opines that a hotspot is a condition indicating some form of clustering in a spatial distribution. However, not all clusters are hot spots because the environments that help generate crime – the places where people are also tend to be clusters. So any definition of hotspots has to be qualified. Since in the present study terrorist bombings are involved, so those clusters defy the normal hotspot definition. As Harries (1999) warns of the qualitative aspect of hotspots, it was determined to leave the notion of hotspots in the present study.

 
When the cluster analysis was done on crimes of communal violence to find the change over a period of time, the change seemed to be significant. The cluster locations had markedly changed. There exists not only a change in the location of the clusters, but also in the areal extent enclosed by them. The numbers of clusters have also shown difference over the time. The identification of these clusters of crime helps in providing police with information on the locations affected by frequent crime incidents and high crime rates. With careful planning and resource allocation, these clusters could be turned into lesser crime prone zones. 

The map showing clusters of crimes of communal violence history (Fig. 12) gives an interesting representation. The clusters are confined to a smaller area in the south of the city. This result showed that over a decade, the southern part of the city is only affected by crimes of communal violence. The map (Fig.13) depicting the clusters of crimes of communal violence 1997 shows that there is little change in the clustering pattern. The clusters in B1 police station limit have moved a little down and there are new clusters in B2 and B3 Police station limits. As in 1997 it is found the most of the incidents were against Muslims the cluster areas are found to be Muslim dominated areas. But in the year 1998 (Fig.14) the scenario is different. Here the retaliation to the 1997 violence happened in the form of bomb blasts and post blast violence. Hence the clusters show displacement and increase.   
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The results of comparative temporal analysis made on the Crimes of communal violence (Fig. 15), revealed that not only the locations of the clusters had changed in two years, but their number of occurrence have also changed. The clusters have displaced their distribution towards the north and southeastern parts of city from their original position in the year 1997. Also their number of occurrences has decreased. The number of clusters has increased from 3 to 5. These clusters have become dynamic but they are concentrated in B1 Police station limit making this area the worst affected part of the city. 

Discussion:

The results have shown that the clusters were static over a decade and then have become dynamic. For a decade, Kottaimedu and adjacent areas of B1, B8 and B8 Police Station limits were the only clusters. This is due to the concentration of Muslims in that place. But later in 1997 and 1998, it is found that the clusters have moved to different directions. This correlates with the development of Muslims and Hindus in business and also the development of fundamentalist organizations. The 1997 clusters showed the places of concentrations of Muslim residences and business establishments whereas the 1998 clusters show the concentrations of Hindu residences and business establishments. It is evident from the results that the economic rivalry between the two communities and the growth of fundamentalists in both the communities has a great impact in increase of clusters and displacement of clusters of crimes of communal violence.
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Land-Use Patterns and Crimes of Communal violence: 

The map (Fig. 16) depicts the land use relation with crimes of communal violence 1997.  The commercial land use, which forms the Central business district, is the most affected. One of the main reasons is that these areas are major city commercial centers where large malls and shops are concentrated. In these Muslims and Hindus equally own many shops that do business in a great manner. In the 1997 communal violence the Muslim shops in this area are singled out and targeted.  

The map (Fig. 17) exhibits the crimes of communal violence 1998 in relation with land use patterns. Residential land use is equally affected along by the Bomb blasts with the commercial land use. This shows a difference between the crimes of communal violence 1997 because the commercial land use, which forms the Central business district, is the most affected in 1997. 

The map (Fig. 18) depicts the relation of bomb blasts with land use. It is found that Bomb blasts tend to occur in different types of land use, the commercial land use, which forms the Central business district, is the most affected. One of the main reasons is that these areas are major city commercial centers where large malls and shops are concentrated. The high concentration of vehicles and crowds provided opportunities for bomb blasts. The concentration of expensive cars, majority community people and high population density provide a good opportunity for Bomb blasts. The perpetrators of the Bomb blasts do not spare even educational institutions, Hospitals and Railway stations. This shows the gravity of the problem. Immediately after the bomb blasts, violence erupted in many places and the most affected was the residential land use. 
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Discussion:

The results corroborate with the Per-Olof Wikstron’s (1990) tentative model for explaining crime locations. This model gives the explanation of variation in crime rates and types of crime in the urban environment. 

Chart.1 Per-Olof Wikstron’s (1990) tentative model for the explanation of variation in crime rates and types of crime in the urban environment.






This model emphasizes basic variations in land use within the urban environment.  This feature has two aspects: first, the type of activities which take place in the area (e.g. whether the area is predominantly residential or non residential; if the latter, whether it is a shopping/industrial leisure area etc,); and secondly, the composition of the population at any given time (including both residents and victims). In drawing attention to these matters, Wilkstrom also rightly emphasizes that particular areas may host to different kinds of activities (and/or populations) on different days of the week, or at different times of the day. Wilkstrom’s model then postulates that the variations in land use will directly influence a number of criminologically very relevant social interactions (based on routine activities).  

Chart 2. David Herbert’s (1982) conceptual framework for a geography of crime.
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Another framework that explains land use and crime is David Herbert’s (1982) conceptual framework for geography of crime. First, the framework emphasizes that the particular kinds of activities occurring in specific geographical sub-areas may be powerfully affected by social forces originating well outside the sub-area, including macro level material and political factors and pervasive macro-level ideological features such as societal values and traditions. Secondly, Herbert’s framework emphasizes the role of allocative processes within a given society, in relation to the geography of crime. Land use decision by city planners could clearly be of considerable importance as regards the location of offences, and indeed as regards the overall level of offending in a given city. Thirdly, Herbert’s framework includes interalia both spatial behaviour/processes and meaning of place. Fourthly Herbert’s framework usefully emphasizes the intimate interconnections between the levels that he specifies.  So to understand the land use and population variations emphasized by Wilkstrom’s tentative model we need a complex understanding of the interacting macro, meso and micro-social processes in society at large (David Herbert’s conceptual framework for a geography of crime) (Bottoms, 1994).  

Population density and crimes of communal violence:

What is the relationship between Population density and crime rate? Over the years, sociologists and criminologists have investigated factors related to crime rate. Several major theories such as social disorganization theory, relative deprivation and sub cultural deviance theory, and general strain theory contend that community-level variables, such as density and overcrowding, are among the factors directly or indirectly contributing to crime through reducing social control and/or increasing strain (Wirth, 1938; Coleman, 1990; Agnew, 1992, 1999). These theories have been empirically tested. However, the effects of density on crime rate remain nebulous. While some studies found that population density, housing quality, and overcrowding are not the predictors of crime and other social pathologies of poor neighbourhoods (Wilner, et al. 1962; Burns, 1970; Choldin, 1978; Li, 1998), others suggested that high density has harmful side effects including possible social disorder and crime (Wirth, 1938; Brown and Liu, 1999). 

In many old cities, the industrial revolution attracted tens of thousands of immigrants. New immigrants were usually poor and were crowded into slums where housing density was high and living conditions were significantly below standards. Slums were also areas afflicted with diseases, vices, and crimes. Early treatment of the ill effects of overcrowding was fairly straightforward. For example, Weber (1899) argued that “the requirement of a definite amount of air space to each occupant of a room will prevent some of the worst evils of overcrowding; plenty of water, good paving, drainage, etc. will render the sanitary conditions good.” Hence, high-density population has become a symbol of potential social problems in many people’s mind. 

In the present study an attempt was made to find the correlation of Population Density and Crimes of Communal violence. The map (Fig. 19) exhibits the Crimes of Communal violence in Coimbatore city and its relation with population density. The population density is measured at police boundary level. It is found that crimes of Communal violence have relationship with population density. High-level population density is found in B1, B2, B3, B8, B12 and B7, police boundaries.  Crimes of communal violence are found high in B1, B2, B8, and B12, police boundaries. This map gives us the idea that with the increase in the population, the number of crime incidents also increases. But there are exceptional cases with lower population and higher crime incidents also.

Discussion:


 
As per the land use map, B1 police boundary constitutes water bodies, residential and commercial. But here commercial activity is predominant. The neighbouring police boundaries of B1 (B8 and B12), which were a part of B1 police station during the incidents has the highest population density, comprises a mixed population of Hindu, Muslim and Christian communities. Kottaimedu, which comes under the B12 police station limit, has 80,000 Muslims, 25,000 Hindus and 4000 Christians. There is no quarrel between them at Kottaimedu though they belong to different communities. The trouble arises only outside Kottaimedu area and mostly the anti social elements who make trouble outside Kottaimedu area belong to Kottaimedu area itself.  In Kempatti colony that comes under the B1 police station limit 25,000 Hindus and 5,000 Muslims live side by side (Gokula Krishnan, 1999, 2000). The influx of Muslim fundamentalists from Kottaimedu and Hindu Fundamentalists from Kempatti colony and the commercial activity, make B1 police station vulnerable to communal violence. The socio-economic conditions of Kottaimedu and Kempatti colony corroborates with the Social Disorganization theory. “Social Disorganization Theory (Shaw and McKay) suggests that the economic composition of a local community is related to crime rates.” When a community is not unified, lacks the values, and lacks the interest in protecting the neighbourhood, an area is considered socially disorganized. A disorganized area is one in which social institutions such as the family, school, and commercial establishments have broken down and can no longer carry out their expected or stated functions. Indicators of this include high unemployment rates, high school drop out rates, mobility rates, low-income levels, and a large number of single parent households. Shaw and McKay believe disorganized areas are highly populated, economically poor, and transient.
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The map (Fig. 20) exhibits the Crimes of Communal violence (1998) and bomb blasts in Coimbatore city and its relation with population density. The population density is measured at police boundary level. It is found that crimes of Communal violence (1998) and Bomb blasts have relationship with population density. High-level population density is found in B1, B2, B3, B8, B12 and B7.  Crimes of communal violence (Rioting, Looting, Arson, Murder, Hurt and Grievous Hurt) and bomb blasts are found high in B1, B2, and B3, which have high level of population density.

Discussion: 

Crimes of communal violence (1998) occurred immediately after the bomb blasts. The bomb blasts targeted the Hindu establishments and shops. Eight bomb blasts occurred in the B1 police boundary and immediately rioting started with arson and looting. B2 R.S puram police station limit had three bomb blasts and the dangerous car bomb that fortunately did not blasted, had rioting after the bomb blasts. The same Muslim establishments, which were attacked in the 1997 communal violence, were again attacked in 1998 Communal riots. In B3 Kattur Police boundary 63 looting / arson cases occurred in which 146 Hindus and 157 Muslims were affected. Properties worth about Rupees 9 Crores were damaged due to arson and properties valued Rupees.6 lakhs were damaged due to mischief. Properties worth Rupees.29 lakhs were looted by anti social elements (Gokulakrishnan, 1999,2000).   

Literacy rate and Crimes of Communal violence:

Many studies have demonstrated that low socio-economic status is a cause of crime. The maps of this study do show some correlation between crime rate and socio-economic characteristics. In the present study an attempt was made to find the correlation of Literacy rate and Crimes of Communal violence. The map (Fig. 21) examines the Crimes of Communal violence (Rioting, Looting, Arson, Murder, Hurt and Grievous Hurt) in Coimbatore city and its relation with Literacy rate. The Literacy rate is measured at police boundary level. It is found that crimes of Communal violence (Rioting, Looting, Arson, Murder, Hurt and Grievous Hurt) have relationship with Literacy rate. Low-level literacy rate is found in B1, B8, and B12 police boundaries.  Crimes of communal violence are found high in B1, B2, B8, and B12 police boundaries.  The map (Fig. 22) reviews the literacy rate with crimes of communal violence 1998. This map also has given the same result as the previous map except that in some of the high literate places also crimes of communal violence have occurred.

Discussion:

 Normally property crimes do occur in places of high literacy where offenders from low literacy rate will attack those areas. But in crimes of communal violence (Rioting, Looting, Arson, Murder, Hurt and Grievous Hurt) there is a difference in the trend. As the residence of the perpetrators as well as their targets have common boundary, the rate of literacy will be less. It is found that places with lower literacy such as B1, B12, B8 and B10 police stations have higher occurrences of crimes of communal violence.  But B2 Police station limits give a slightly different picture.  Even though the literacy rate is high the occurrence of crimes of communal violence is also high. This may be because of the fact that the infiltration of perpetrators from B1 and B10 Police station boundaries.     
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Urbanization and crimes of communal violence:

Clashes between Hindus and Muslims in India have been largely an “urban phenomenon “ with villages remaining fairly free of communally motivated violence, according to a study by Varshney (2002). The share of villages in Hindu-Muslim riots since 1950 is only 3.57 per cent compared to 94.03 per in urban areas, that too just eight cities, on the basis of his study of 1,238 riots that resulted in 7,173 deaths between 1950 and 1995. 

        “Hindu-Muslim violence is primarily an urban phenomenon,” says the study, adding that even within urban areas such riots are “highly locally concentrated.” Ahmedabad, Mumbai, Aligarh, Hyderabad, Meerut, Baroda, Calcutta and Delhi “account for a hugely disproportionate share of communal violence” in India.  These cities comprise only 18 per cent of India’s urban population and only five per cent of the total population of close to a billion. 

The study says that “India’s Hindu-Muslim violence is city-specific, not state-specific,” But “state (and national) politics provide the context within which the local mechanisms linked with violence get activated.” But the study has not analyzed the role of suburban or rural area’s role and contribution in the communal violence that happen in cities. Even though communal violence is an urban phenomena, in the present study, it is found that suburban areas and growth of cities have a certain role in the communal violence that occur in the city. In the recent Communal violence in Gujarat (2002) in India, suburban areas were also affected by crimes of communal violence in a horrendous manner. Reports indicate that the violence was statewide, affecting at least twenty-one cities and sixty-eight provinces, which included both Urban and suburban areas (Human rights watch, 2002).

The map (Fig.23) shows the relationship between the urbanization and perpetration patterns. It is found that urbanization has a significant relationship with crimes of communal violence in Coimbatore city. It clearly indicates how the city is spreading out in different directions. Small urban settlements have come up around Coimbatore city. There were 5 towns around Coimbatore city in 1961. Of which, 4 towns were located in the south (Sukumar, 2000). Majority of the perpetrators live in the suburban areas. Even though many urban settlements are not found in the down south of the city, the population has increased to a greater extent in these settlements.

Discussion:

It is learnt from the reports of the investigating agency that Muslim fundamentalists purchased the explosives from Karnataka State and that they were brought to Coimbatore and stored in a place within B1 police station limits for some time prior to the bomb blasts. It is also found that Saramedu, which is situated within the corporation, limits and is fall out of Al Amin colony, Masjid colony, which are communally infested areas, played a significant role in storing explosives. Apart from the bombs, which are defused inside the city, most of the bombs were defused in Pothanur police station limit, which is a suburban area of Coimbatore city. 

[image: image23.jpg]Urban Settlements (1991) and Perpetration patterns

Coimbatore City and Sub Urban areas

hinnavelampatti
oy lankurichi

Kurudampalayarm
o}

Kavundarmpalgyam

o ;
Veerakera!am‘ Coimbatore city

Per

Kuniyamuthur -~ G

= Parpetrators include: Parpatrators of Bomb blzsts, Rioting, Looing, Arson, Murder, Hurtand Grisvous Hut

Source: Sukumar & Ahalya Sivakumar, 000), Centre for Eath Soience studies, Thimsvananthapuram

Legend

+ Bombs recovered
Hd Bomb blasts
Railway line
/\./ Roads
/ City boundary
+ Perpetrators

Urban Settlements by size

8,00,000

O 4,00,000

o 1,00,000

Figure.23

Mapprepereaty. K Jashariar





To correlate the relationship of urbanization with communal violence, (Cornelius, 1964) three propositions were taken in to consideration.

According to Wayne Cornelius, three propositions were central: 

Chart 3. Relative Deprivation
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1. Rural-urban migration breeds economic frustration among migrant populations. Public or private sectors cannot accommodate the rapid influx of migrants. Mobility expectations are thwarted, and the proximity of conspicuous consumption by elites raises migrant awareness of their marginal role in society. Migrants therefore experience rising relative deprivation (Kurt Lang and Gladys Lang, 1986) (People are said to be relatively deprived when they perceive a widening gap between the level of satisfaction they have achieved (usually in economic terms) and the level they believe they deserve. Deprivation is said to be relative to some subjective standard of equity or fairness; the size of the gap depends upon the belief about economic justice held by the individual), which increases their propensity to engage in radical political activity (Chart.3). In Coimbatore city it is found that migration started due to the growth of textile mills. These textile mills attracted labourers from the outskirts of city of Coimbatore and this has created awareness among the poorer sections of the people not only in and around Coimbatore city but also in various parts of Tamil Nadu and neighbouring states. This atmosphere has created an influx of population from the villages and also from neighbouring states especially from the State of Kerala. The predominant community from Kerala that were attracted by this growth was Muslims.  Most of the Muslims who came from Kerala were poor people and they started colonization at the outskirts of Coimbatore city such as, Madhukarai, Chavadi, Kuniamuthur, Kurichi, Sundarapuram, Pothanur, Athupalam, Karumbukkadai, Chunnambukalavoi, Saramedu, Masjid colony, Al Amin colony, Kovaipudur, Perur, Selvapuram, Thillainagar, Kempatti colony, Linga Gowder thottam, Palayanthottam, Saibaba colony, Sanganur, Ratnapuri, Gandhipuram and Ganapathi (Gokulakrishnan, 1999, 2000).

Such an enormous influx of population into the city of Coimbatore were not able to be fully engaged either in the textile mills or in the textile trades that were flourishing in the city of Coimbatore. Naturally these poorer sections of people both from the Hindu and Muslim communities started occupying unauthorized lands putting up unauthorized constructions and engaged themselves in street hawking, doing petty business in platforms and four wheeler push carts and also as coolies in bus stands and in other various busy places.  Such population that came to job opportunities got settled down in the city of Coimbatore without any control on their birth rates.  By efflux of time, such population increased and the youths in that population were uneducated and without proper job opportunities and proper control (Gokulakrishnan, 1999, 2000). As this population could not get adequate job satisfaction they started involving in religio-political activities. 

The demolition of Babri Masjid on the 6th December 1992 widened the cleavage between the Hindu fundamentalists and Muslim fundamentalists throughout India, which echoed in the city of Coimbatore also. Muslim youngsters were very much agitated and wanted to ventilate their feelings forcibly. To ventilate their pent-up feeling of religious fervor, the youngsters of Muslim religion thought that Indian Union Muslim League is weak and is not vigorous enough to take up for teaching a lesson to Hindu fundamentalists.  In that state of affairs, a party called Jihad Committee under the leadership of Mr. Palani baba and another party called Al-Umma under the leadership of Mr. S.A. Basha who is the prime accused of the Bomb blast case were formed.  The force with which these leaders condemned the demolition of Babri Masjid made the youngsters in Muslim religion to become the followers of these two parties. The leaders of the two parties sowed the seed of hatred in the minds of the younger generations of Muslim community to hate the Hindu community. In view of such growth of Muslim terrorist groups, the Hindu fundamentalists, such as Hindu Munnani and RSS by instigating the Hindus against the Muslim fundamentalists, strengthened their activities. Thus the mistrust between the Hindu and Muslim communities were fanned by these fundamentalist groups and they are utilized by provacating both the communities and thereby indulging in violence (Gokulakrishnan, 1999, 2000).          

Chart 4. Cultural Conflict and Migrant Normlessness
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2. Migrants have problems adjusting socially and psychologically to the urban environment (Chart. 4). Cultural conflicts and the disruption of past living habits and customs cause personal identity crises, which increase the chances of primary group breakdown. Traditional social controls on deviant behaviour are thus weakened. In addition, as migrants seek entry into new protective groups, they enter a phase in which they are susceptible to recruitment into extremist political movements. 

The growth of antisocial elements in the city of Coimbatore was due to the mushroom growth of migrants. The availability of unauthorized lands make it a fertile ground to breed communalism. The migrants who were hawkers, platform vendors and unauthorized hut met dwellers were attracted towards the fundamentalist ideas of communal groups. Among them, fundamentalist ideas were spread by those who champion their causes and help them to continue their unauthorized trade and unauthorized occupation without hindrance from the law enforcement agencies such as police and the revenue authorities.  Such self made leaders who had the backing of the fundamentalist organizations kept in their fold these unchecked platform vendors, hawkers and unauthorized hut dwellers either by feeding them or assisting them financially or by promising them to safeguard their interest against the police and revenue officials.  Such growth of these elements ultimately turned to be the supporters of terrorist organizations and often came into conflict with the police and revenue administration. Emboldened by the support these elements got from the self-styled leaders of terrorist movements and other anti social outfits, indulged in anti social activities whenever riot erupted in the city of Coimbatore. The influx of fundamental groups from the neighbouring state of Kerala has added fuel to the fire. 

Chart 5. Social Communication and Competition:
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3. Rural-urban migration, increased political awareness, and mobilization of radical opposition go hand in hand (Chart. 5). The urban environment allows high levels of social communication and produces intense competition among various interest groups. Organized political activity is conspicuous, which helps politicize migrants and encourages mass involvement in political action (Johnson, 1967). These factors translate into migrant support for opposition political parties and aggressive protest movements.

The industrial growth of Coimbatore city produced rich persons both in the Muslim Community and also in the Hindu Community.  The Muslim rich traders and the Hindu rich traders, developed business rivalries more particularly in textile business at main places like Oppanakkara Street, DB Road and other such areas.  Shoba textiles, which was owned by a Muslim, was a powerful competitor to the Hindu traders. Naturally rivalry started between the Muslim groups and also the Hindu textile traders (Gokulakrishnan, 1999, 2000).  

Apart from that, the rich people, both in Muslim and Hindu Communities came into conflict while taking auction in market places and other profitable avocations.  This rivalry has also made both Hindu and Muslim Communities to hate each other. Such rivalry between the two groups was taken advantage of by S.A. Basha’s Al Umma group and also Hindu Munnani activists to foment animosity between these two religious groups (Gokulakrishnan, 1999, 2000).

Major Findings:

· Arson, Looting, Riot and Murder are the types of Crimes of communal violence that occur in Coimbatore city. No rape case is ever reported as crimes of communal violence in Coimbatore City. 

· The distribution of crime incidents shows that only the southern part of the city is highly affected by these nefarious activities. The distribution is clustered in south and rectangular pattern from north to down south is found. 

· It is found that the B1, B10 and B2 police station limits were heavily affected by crimes of communal violence 1997. Opannakkara Street, Bazaar Street in B1 police station limit and DB road in B2 RS puram Police limits are the most affected. 

· In the city of Coimbatore, bomb blasts occurred in 17 places in the year 1998. Eight in B1 Police Station limit, two in B2 Police station limit, three in B4 Police station limit and one in B9 Police station limit. Apart from these bomb blasts there were two other bomb blasts in the Coimbatore rural district.  It is also found that Post blast violence have occurred in the places of bomb blasts. The 1998 bomb blasts and the post blast violence are found to be the retaliation of the communal violence 1997.

· There is a significant change in the pattern of communal violence 1997 and 1998. Even though the B1 police station is the hotbed of communal violence there is a spread of communally violent activities in B9, B3 and B11 Police station boundaries.

· The cluster locations of crimes of communal violence had markedly changed. There exists not only a change in the location of the clusters, but also in the areal extent enclosed by them. The numbers of clusters have also shown difference over the time. Over a decade, the southern part of the city is only affected by crimes of communal violence. The clusters in B1 police station limit have moved a little down and there are new clusters in B2 and B3 Police station limits. In 1997 the most of the incidents were against Muslims, so, the clusters are found to be in Muslim dominated areas. But in the year 1998, the clusters show displacement and increase. The clusters have displaced their distribution towards the north and southeastern parts of city from their original position in the year 1997. Also their number of occurrences has decreased. The number of clusters has increased from 3 to 5. These clusters have become dynamic but they are concentrated in B1 Police station limit making this area the worst affected part of the city. 

· The commercial land use, which forms the Central business district, is the most affected in crimes of communal violence 1997.

· Residential land use is equally affected along by the Bomb blasts with the commercial land use. This shows a difference between the crimes of communal violence 97 because the commercial land use, which forms the Central business district, is the most affected in 1997. 

· Bomb blasts tend to occur in different types of land use, the commercial land use, which forms the Central business district, is the most affected.

· Crimes of Communal violence have relationship with population density. Densely populated areas have more occurrences of crimes of communal violence

· Crimes of Communal violence (1998) and Bomb blasts have relationship with population density. The perpetrators of bomb blasts, to create heavy human loss targeted densely populated areas. 

· Crimes of Communal violence have relationship with Literacy rate. The areas with lower literacy rate are found to have more occurrences of crimes of communal violence. 

· Suburban areas and growth of cities have a certain role in the communal violence that occurs in the city. The suburban areas of Coimbatore city have become the perpetrator generator and a safe hide out for the perpetrators.

Conclusion:

This spatial exploration of crimes of communal violence and victimization in Coimbatore city reveals a number of insights that are relevant to crimes of communal violence generally and to our understanding of the phenomenon in Coimbatore more specifically. This study also helps to identify directions for future research. It is found that there is a Proliferation of clusters of communal violence and their implications in the religious relations of region. Crimes of communal violence in Coimbatore city tend to be more brutal and socially divisive than those conventional crimes perpetrated by individuals acting alone. Victimization is higher in Crimes of communal violence than the conventional crimes. When there is a pattern of crimes of communal violence over time in a neighbourhood or place, a social dynamic is often set into motion, leading to more serious inter group conflict or antagonisms. Repeated crimes of communal violence in a certain geographic area can lead to social divisions that extend beyond the boundaries of the groups directly involved in the crimes. These social dynamics often lead to inter group conflict along religious lines, compounding other sources of tension. This poses an additional threat to participatory democratic governance in a multicultural society. 

The mapping of crimes of communal violence confirms our anecdotal understanding that these events are not spatially random. They tend to cluster in certain geographical areas. Further research is needed to understand the social, economic, political, cultural, and demographic changes or circumstances that give rise to high concentrations of crimes of communal violence activity in a specific locale. Mapping Communal violence crime incidents is a first step in a fuller spatial analysis of the problem. The findings of this study showed that using GIS is a much more compatible means of crime pattern analysis than current processes because of its geographic referencing capabilities. The three basic categories of GIS functions (database management, spatial analysis and visualization) in a single computer-based system created an environment much more conducive to the locational analysis of crime patterns than current crime analysis technology. The use of geographic information systems (GIS) to identify clusters of crimes of communal violence can be useful to practitioners and policymakers by pointing to neighbourhoods that are experiencing a pattern of inter group tension and hostility. 

Suggestions: 

· All the religious fundamentalist organizations should be banned. Fundamentalist organizations in disguise of religious organizations should be carefully segregated and banned. Any organization or association, which has its avowed object to create national disintegration and communal flare, should be dealt with ruthlessly without any hesitation.

· Peace creating associations should be formed in the clusters of communal violence such as B1, B12 and B8 police station limits in Coimbatore City.

· Communal murders should be looked up as serious problem and Police should be vigilant that such activities will not occur.

· Occupation of unauthorized lands should be strictly prohibited.

· Strength of the Police personnel in Coimbatore city should be increased. 12 Police stations for 1.1 million population with varied communal characteristics is insufficient. 8 more police stations can be created.

· Communalization of police force should be seriously watched and severe action should be taken if any police officer is found to have acted in communal bias.

· Minority community should be given appropriate representation along with the majority community in the police force.

· As the literacy rate correlates with the crimes of communal violence, measures should be taken by the government to ensure the increase in the literacy rate.

· Fundamentalist books and journals in the disguise of religious propaganda journals should be identified and banned.

· It is found that Police have not given adequate attention to the crimes of communal violence 1997, when compared with the bomb blasts 1998. It is also found in the charge sheet 1998 that Hindu fundamentalists who involved in the communal violence have not been booked or charge sheeted. Setting fire and looting are as dangerous as bomb blasts and they are anti national activities in character. There cannot be any difference in categorizing these incidents and all the incidents, such as; bomb blasts, and setting fire to the property and looting are all anti national movements.  So equal importance should be given to both the cases and no communal bias should be there in booking the culprits. 

· Check posts should be created more in places where Hindus also concentrate like Kempatti colony and Selvapuram.

· There is an intelligence failure in both the cases of communal violence. Care should be taken by the intelligence department to watch the movements of fundamentalists and anti social elements. A new wing can be created in the intelligence department to look after only the fundamentalist activities in Coimbatore city.

· In view of the growth of the fundamentalist activities, there is a need for bifurcating B1, B2, B3, and B10 police stations. In Coimbatore city it is found that many police stations look after larger areas, whereas in cities like Chennai for example the northern part of Chennai has more police stations where more crimes occur. On the lines of Chennai city smaller police jurisdictions should be created in Coimbatore city also. 

· Police officers of known integrity and honesty without any communal bias should be posted in vulnerable cities like Coimbatore.

· Land use planning can also be changed in a manner that certain type of land use are not prone to crimes of communal violence.

· Saramedu and adjacent areas should be brought under the B1 police station limits to check the fundamentalist activities occurring there.

· There are three distinct types of activities that can occur within an infrastructure designed to improve human relations and address the problem of social conflict. They are: peace making, peacekeeping, and peace building. We often speak of physical infrastructures--roads, buildings, sewer lines, and telecommunications networks--that keep a city functioning smoothly. We rarely think about social infrastructures that can facilitate social interaction in diverse cities so that people of different backgrounds and experiences can work together for their collective betterment. We need a human relations infrastructure that can strengthen civil society in a multicultural metropolis like Coimbatore city.
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*********
Type of Activities


Composition of Population


(Residents+Visitors)





Crime rate and Structure





Frequency:


Introduction of motivated offenders to favourable opportunities for crime (suitable targets in the absence of direct social control) 


Encounters and environments liable to provoke friction


Relationships liable to provoke friction





Patterns (crime areas)





Processes (Spatial behaviour)





Responses (subcultures, meaning of place)





Resource allocation; urban managers, differential access, inequalities





Socio-legal processes Police, judiciary, social services labeling, and enforcement sanctions 








Ideology, values, traditions





Power and resources








1 Babri Masjid demolition is a historic event happened on December 6 1992 wherein a Muslim mosque was demolished by Hindu fundamentalists, claiming that the location of the mosque was originally the place of a Hindu temple and the Hindu fundamentalists wanted to construct a Hindu temple at the very site of the mosque.  


2 Bharatiya Janata party is a political party in India. Propagating Hinduism is its main ideology and this is the party presently in power in the Central government of India. 


3 Rashtriya Suyam Sevak is a Hindu fundamentalist organization. The RSS is also a cultural organization, which seeks to promote a Hindu ethos within India and among Indians living abroad. Although an ostensibly cultural organization, RSS cells are involved in supporting political candidates for government, trade unions, and student organizations.


4 Al-Umma is a Muslim fundamentalist organization started by S.A. Basha a Muslim fundamentalist in Coimbatore, India. After the arrest of S.A Basha and other fundamentalists in connection with the Coimbatore bomb blasts 1998, this organization was banned.


5 Communist Party of India is a political party in India that propagates Marxist ideology. 


6 Jihad Committee is a Muslim fundamentalist organization.


7 Islamic United Front is a Muslim fundamentalist organization.


8 Vishwa Hindu Parishad is a Hindu fundamentalist organization. The VHP was established to unite Hinduism's regional and caste divisions under a single ecumenical umbrella. It is actively involved in Sanskrit education, the organization of Hindu rites and rituals, and converting Christians, Muslims and animists to Hinduism.


9 Hindu Munnani   is a Hindu fundamentalist organization.








11 A map showing planimetric, topographic, geological, political and/or cadastral information that may appear in many different types of maps. The base map information is drawn with other types of changing thematic information. Base map information may include major political boundaries, major land use data, or major roads. The changing thematic information may be bus routes, population distribution or migration routes.





12  Digitization is the process of converting point and line data from source documents to a machine-readable format. A means of converting or encoding map data that are represented in analogue form into digital information of x and y coordinates.





13 Topology is a mathematical procedure that defines the spatial relationships. The spatial relationships between connecting or adjacent coverage features (e.g., arc, nodes, polygons, and points). For example, the topology of an arc includes its from and to nodes and its left and right polygons. Topological relationships are built from simple elements into complex elements: points (simplest elements), arcs (sets of connected points), areas (sets of connected arcs), and routes (sets of sections that are arcs or portions of arcs). Primarily topology consists of three concepts: a. Contiguity (adjacency): features next to each other (usually polygons) b. Connectivity: features linked or connected (usually arcs) c. Area (containment): arcs containing a polygon with given area





13 Usually a computerized file or series of files or information, most, diagrams, listings, location records, abstracts, or references on a particular subject or subjects organized by data sets and governed by a scheme of organization. "Hierarchical" and "relational" define two popular structural schemes in use in a GIS. For example, a GIS database includes data about the spatial location and shape of geographic entities as well as their attributes.





14 Machine-readable data that represents values usually stored for maps or images and organized sequentially by rows and columns. Each "cell" must be rectangular but not necessarily square, as with grid data.


15 Shape files are the file format of Arc view GIS software.


16 Projection is the process of converting two-dimensional feature into three-dimensional feature. A mathematical model for converting locations on the earth’s surface from spherical to planar coordinates, allowing flat maps to depict three-dimensional features. Some map projections preserve the integrity of shape; others preserve accuracy of area, distance, or direction.





17 Coverages are the file format of PC Arc Info software.


18 A numerical, text, or image field in a relational database table that describes a spatial feature such as a point, line, area, or cell. A characteristic of a geographic feature described by numbers or characters, typically stored in tabular format, and linked to the feature by an identifier. For example, attributes of a crime (represented by a point) might include time, crime type, location and criminal address and victim address. 





19 A general term used to denote any or all facts, numbers, letters, and symbols that refer to or describe an object, idea, condition, situation, or other factors. These may be line graphics, imagery, and/or alphanumerics. It connotes basic elements of information that can be processed, stored, or produced by a computer.





20  A set of data describing a single characteristic of each location within a bounded geographical area. Only one item of information is available for each location within a single layer. Major components of a layer are its resolution, orientation and zone(s).





21 The prefix “iso” means equal, alike, or similar. “Isolines” connect points that are equal in value. 


22 When the points connected represent ratios or rates for specific areas, they are called “isopleths”.


23 Sherman (1995) defines hot spots “as small places in which the occurrence of crime is frequent that it is highly predictable, at least over a 1 year period”.  
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Paper presented in the Sixth Annual International Crime Mapping Research Conference, 8-11 December 2002, Denver, Colorado.   


