The Sixth Annual International Crime Mapping Research Conference, December 8 - 11, 2002 at the Marriott City Center in Denver, Colorado

Title.

New perspectives and developments in crime mapping: from blobology and better partnership working, to crime science and supporting serious crime investigations.

Spencer Chainey

Head Consultant

(Vice- Chair of the UK Association for Geographic Information)
InfoTech Enterprises Europe

Holborn Hall, 1st Floor

100 Gray's Inn Road

London WC1X 8AL

ENGLAND

Tel:  +44 (0)20 7343 1491

Fax:  +44 (0)20 7404 0664

E-mail:  schainey@infotech-europe.com
New perspectives and developments in crime mapping: from blobology and better partnership working, to crime science and supporting serious crime investigations.

Abstract.

Have all the crime mapping challenges been overcome?  Crime mapping has been widely used for over five years in law enforcement, police forces and community safety/policing partnerships across the world.  Some countries are more advanced than others in its use, some are just starting, but have the technical issues and methodologies been solved by someone, somewhere that others can draw from for their own local use?

Crime maps are now common place, used by police crime analysts to help deploy patrols, published in Crime and Disorder Audits and on websites to show where the local problem areas are and where new strategies will be targeted, and even used by the media to help tell a story (e.g. BBC documentary on Dr Harold Shipman, July 2002).  Some barriers still do exist where certain sceptics need to be convinced of the worth of the crime map, but many examples are now available that help support the benefits that crime mapping can bring.

Methods and techniques have also been researched to identify which are the best suited for crime mapping (see Chainey and Reid, 2002, Ratcliffe and McCullagh, 1998).  The science of geographic profiling is now a well advanced application used by the majority of developed countries to support serious crime investigations.  Crime prediction is also being actively explored and returning positive research findings as to its application to support crime and disorder reduction.  So where do the challenges lie in crime mapping and what’s new that is being tested and applied?

This paper will seek to explore where crime mapping is currently at in helping to answer the key questions to support crime reduction,

· What’s gone up?

· What’s gone down?

· Where is it happening?

· Where do the offenders and victims come from?

· When is it happening?

· Where and when and will it happen again?

· What are the causes for making it happen?

· What do we do about it to stop it from happening?

· What if scenarios.

The paper will demonstrate that new and quite innovative applications continue to emerge, and that in many cases often draw from techniques that are used in other disciplines.  The paper will present how these new applications are contributing to help tackle crime and deal with public safety.

1. Introduction.

Where are the research challenges in mapping crime?  In its early days the challenges were more technical and linked to costs, moving from the wall pin map to displaying crimes using a GIS as symbols.  Then came spatial statistical software such as STAC, CrimeStat and Hotspot Detective that have helped crime mappers in their creation of ellipses or hotspot maps, stopping their audience in their tracks with the alluring colours that could be applied to represent patterns of crime.

Methods and techniques have also been researched to identify which are the best suited for crime mapping (see Chainey and Reid, 2002, Ratcliffe and McCullagh, 1998), and geographic profiling and techniques for crime forecasting are becoming increasingly applied by specialist law enforcement departments.

There are a number of key questions that those in law enforcement and crime reduction seek answers:

· What’s gone up?

· What’s gone down?

· Where is it happening?

· Where do the offenders and victims come from?

· When is it happening?

· Where and when and will it happen again?

· What are the causes for making it happen?

· What do we do bout it to stop it from happening?

· What if we do A, what will be the effect on B?

This paper looks at these questions to help identify where crime mapping is currently at, how innovative thinking is continuing to show the tangible benefits that mapping crime can bring to support crime reduction, and where the challenges remain.  The paper presents a select collection of examples, more of which are included in the conference presentation.

2. Why map crime?

First, its useful to step back to first principles and describe why mapping crime offers benefits.  Mapping patterns of crime and identifying hotspots, future hotspots (identified from crime prediction) and probable areas of serial offender residence (from geographic profiling) helps those involved in tackling crime to perform some of the first or intermittent steps for identifying and filtering areas for prioritising the allocation of crime and disorder reduction resources.  By identifying these areas, the resources available for crime and disorder reduction can be better targeted and help lead to more positive impacts in tackling these local problems.

However, crime mapping approaches such as hotspot analysis are often questioned as being nothing more than a pretty map that is next to useless and only reveals what many think they already know.  One example that demonstrates the use of crime mapping to overrule this perception compares actual crime patterns against where people thought that crime was taking place.  In most situations, particularly across a partnership made up from a number of different agencies, the hotspots of crime and disorder may be knowledge to only a select few, but not general knowledge to a class of many.  Knowledge of where crime and disorder is concentrated may also be anecdotal, based on historical information, insensitive to changing and newly emerging crime and disorder patterns, and in some cases unreliable.  Understanding geographic patterns of fears of crime is also important to support the targeting of crime reduction services.

Example.

The community safety partnership illustrated in this example covers an area where there are some of the most serious crime and disorder problems in England.  One would expect this community safety partnership to be well informed of existing crime patterns.  In an exercise conducted across this partnership, partner agencies were interviewed and asked to identify where they believed were the hotspots of robbery, residential burglary and vehicle crime.  Those interviewed included partner agency officers that sit on the local Community Safety Strategy Board (including the Community Safety Manager, Police Borough Liaison Officer, Crime Analyst, Head of the Youth Offending Team, the local Probation Officer, and researchers). Those interviewed could mark as many hotspots as they felt fit or could return a map with no areas marked if they believed no hotspots existed.  These returns were digitised onto a map base of the partnership area and were compared against the actual hotspots for the six month period prior to the date of the exercise.

The actual hotspots of robbery are shown below alongside those areas perceived as robbery hotspots.  Only 7% of those areas marked as being robbery hotspots were within actual hotspot areas (red and orange areas).
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Figure 1a. Actual robbery hotspots

Figure 1b. Perceived robbery hotspots

No areas were successfully identified by any individual partner as being within the actual residential burglary hotspots, and only 6% of areas marked as perceived vehicle crime hotspots were in the actual vehicle crime hotspot areas.

This example illustrates a clear contrast between what is perceived and what actually occurs, and supports why crime mapping is an effective tool for helping to identify where the current problems are.
3. Where is it happening?

Kernel density smoothing has become one of the more robust and appropriate techniques used for mapping patterns of crime (Chainey and Reid, 2002) and with the ability to merge datasets of crime with data describing offenders it is possible to not only map crime by type, but to also map, for example, those crimes that have been committed by 10 to 17 year olds.  The application of Local Indicators of Spatial Association (LISA statistics) also show good merit for helping to distinguish areas that are or are not ‘hot’ (Ratcliffe and McCullagh, 1998, Anselin, 1995; Getis and Ord, 1996).  However, problems still exist when attempting to create ‘risk’ maps based on rates where mapping techniques have been restricted by problems that relate to the Modifiable Area Unit Problem (see Bailey and Gatrell, 1995, or Openshaw, 1984) or the lack of suitable denominators.

A technique that is being used more to help address the problems of the MAUP for mapping patterns of risk is dual kernel density smoothing.  Figure 2a shows hotspots of where offenders live.  However, a map of this type needs normalising, using for example housing density as a denominator to calculate a rate for each Census enumeration district (Figure 2b).  Both maps show slightly different patterns.  Figure 2a may only be showing the areas of high house density if all other things were equal, whereas Figure 2b is constrained by the problems of the MAUP.
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Figure 2a. Accused hotspots


Figure 2b. Accused rate by census ED’s

Dual kernel density estimation can create a surface that is not constrained by administrative geographic boundaries such as Census ED’s and blocks, but combines a primary variable (e.g. a point dataset of the geographic pattern of offenders by residence) with a secondary variable (e.g. a point dataset representing the distribution of housing).  Figure 3 shows the result of combining a point dataset of offender residences with the property gazetteer for the London Borough of Harrow.  The result is a surface map that identifies those areas of high offender activity, normalised by an underlying distribution (e.g. housing), and not constrained by the problems of the MAUP.  Of most interest is the difference in pattern that each of the three maps reveal.  Figure 2a can certainly be used to help target resources to a small geographic area where there is a high volume of offenders, whereas Figure 2b is now somewhat redundant and replaced by Figure 3 that shows those areas that may benefit from an approach tackles the underlying causes as to why these areas produce a high number of offenders relative to other areas in the region.
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Figure 3.  A dual kernel density map showing the areas where there exists a high rate of offenders.

A challenge that continues to face crime mapping is using suitable denominators that help normalise patterns of crime offences that occur on the street.  Many examples attempt to use a population value to calculate a rate of crime.  However, this type of denominator often merely exaggerates the volume of crime.  For example, street crime tends to happen most in malls, town centres and where there are bars and night clubs.  In these areas the population tends to be low.  By using the census population statistics that are fixed to residences as a denominator for calculating street crime rates often only exaggerates the scale of the street crime problem in the areas it occurs.

One technique that is being increasingly explored is the use of pedestrian models that calculate the activity of people around space.  Pedestrian models work better as a denominator as they provide a count of the population active across places during different times of the day.  Using these models with crime data can help to better identify areas of most risk.

4. When is it happening?

Measuring and analysing the time factors of crime have been increasingly used in recent years, due in part to software tools that support time based calculations.  Measuring if there is a certain day in the week or time of the day when crimes are most prevalent helps in better understanding the levels of resource allocation required at different times.  Aoristic techniques apply a weighting factor to help manage the time range aspect that is present in many crimes (i.e. the time when the offence occurred is not exactly known, therefore a start and end time is usually entered into the crime record).

Combining time with place and observing the geographic patterns of crime can be captured as a snap shot of crimes prevalent on a particular day (or hour in the day), or knitted together as an animation that shows how geographic crime patterns change over time.  Animations require care to create and can be time consuming.  Figure 4a shows the distribution of street crime that typically takes place in a part of inner London between 15:00 – 16.00 hours.  Figure 4b shows how this pattern changes and is different between 00:00 and 01:00 hours.  Understanding that geographic patterns of crime change over time can support resource deployment.
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Figure 4a street crime in a part of inner London between 15:00 – 16.00 hours
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Figure 4b street crime in a part of inner London between 00:00 – 01.00 hours

Crime forecasting for use as an early warning system for predicted increases in crime is a field that has been heavily researched in recent years.  Positive results from these techniques are beginning to emerge.  The presentation that supports this paper will provide an update of this work and how it can be implemented to support operational and strategic crime reduction resource targeting.

5. A theoretical perspective to hotspots – understanding the causes of crime and what do about it.

A visually stunning crime map does not provide the answers to why crime occurs at a particular location, but does enable a more focused approach to understanding areas that require crime reduction resources, and can offer direction for initiating discussion on carrying out further analysis within these focus areas.  As the lure of the graphic hotspot image has attracted many to the application of crime mapping, many have come to it with very little theoretical or scientific thought or understanding as to how to maximise its use.

Crime science and the theories from environmental criminology play a vital role in this process but have been somewhat lost or overlooked by crime analysts in many applications where the lure of the graphic image seems to have overwhelmed many to the point of lack of logical reasoning!  An example of a recent important development to help ensure a more scientific approach to crime mapping is the delivery of a training course to London’s Crime and Disorder Reduction Partnerships’ crime analysts that combines geographical crime analysis techniques and GIS supported problem-solving approaches, with crime science methodologies.

A useful example that demonstrates an innovative approach to using data that was not generated to support crime reduction, but helps to support theoretical reasoning to understanding the patterns of crime and changes that may result because of land use change is where an Index of Town Centre Activity can help plan crime resource targeting.  The Index was created to offer a consistent definition and boundary for town centres and shopping centres for which statistics could then be produced.  The Index also offers the potential for identifying zones of opportunity for offenders committing certain types of crime.  The presentation that supports this paper will demonstrate how the Index can be used to correlate against certain crime types and how this information can be of use for supporting certain what if scenarios in respect to land planning decisions.

5. Filling the information gaps.

The analyst that wants to understand patterns of crime still does not have all the information that they often need to help tackle certain crime problems.  Understanding why a crime happened will not be found in the crime record that was collected and recorded in the police crime reporting system.  Instead, sharing information with other agencies can help better understand the generators behind why a crime was committed, and importantly identify any information gaps that can be filled with modifying existing data collection processes.

A good example of this is assaults, and in particular to the nature of the injury that may have been sustained from an assault.  The Safer Merseyside Partnership (SMP) recognised that Police recorded crime data was under-representing the true extent of glass and other assault related injuries simply because victims - and especially injured offenders – were not always reporting incidents to the police.  In a survey commissioned by the Partnership, approximately 50% of victims of these types of crime stated that they had not reported the incident to the police.  The SMP identified a number of interventions to reduce the level and severity of these assaults but were faced with the difficulty of implementing and successfully measuring targeted actions if the actual location of assault hotspots was not accurately known because of this low-level of reporting.

One method the Partnership adopted was to involve Accident and Emergency departments directly because it is often these departments that attend to the victims of the majority of assault cases.  A concise questionnaire was calibrated, taking into consideration ways to collect the data (computer versus paper), questions to ask (e.g. age of victim, location of incident), reliability of responses, and patient confidentiality.  Once a co-ordinated, systematic and reasonably reliable data collection method had been tested and was in place the information obtained can be used in a number of ways:

· Lists of licensed premises in rank order where trouble is frequent are regularly compiled. This is fed through to police operational commanders as well as the licensing department.

· Specific incidences of group attacks and the use of weapons such as knives and firearms (in addition to glasses and bottles) is presenting a more informed picture of what had previously been analysed

· A wider area picture of the extent and distribution of the assault problem is now being generated. This is also being used to demonstrate strong links to other crimes such as robbery.

· Information is now more accurately cross-tabulated, analysing incidents in relation to the sex of victim and attacker, relationship, where attacked and rates of repeat victimisation

· Geographic hotspots of assaults are providing managers with an idea of demand and is helping to more effectively target social marketing campaigns aimed at reducing glass related injuries.

The collection of assault data is vital to the Safer Merseyside Partnership. This new information source, once combined with other collected information is benefiting the Partnership in a number of ways:

· Provision of strategic information and data on assaults for crime and disorder audits

· Provision of information assisting the planning and monitoring of community safety initiatives such as Crystal Clear

· Provision of statistics for the assessment of true (or at least more realistic) levels of crime and disorder in Liverpool and surrounding districts.

· Provision of information to assist the specific targeting of community safety initiatives e.g. the use of plastic bottles and glasses in pubs and clubs.

· Identifying particular licensed premises which need to address issues of disorder and customer safety (including door staff registration and training).

· Provision of evidence for the police and local council which can be used in opposing licensing renewal applications.

The assault patient information that is being gathered has also provided valuable information and spin-offs for other community safety and crime and disorder reduction strategies in Merseyside. Results have already been used, to provide baseline and supportive statistics for a Home Office bid to tackle Domestic Violence on Merseyside as well as assaults and robbery.

The Accident and Emergency data, used in combination with public surveys, has shown that strategies for reducing glass related assaults has been a success. A Crystal Clear report (November 1999) showed a decrease in glass related assaults during a specific study period. The report pointed to a number of combined measures that have had an impact, including the Crystal Clear media campaign, high visibility policing at hotspot times/places, city centre alcohol-free zones, and an increased awareness amongst users (city centre visitors) and suppliers (pub/club licensees and staff).

The Crystal Clear Project also revealed that police records were unable to illustrate the full extent of the problem primarily because crimes of this nature were being significantly under-reported. Bottle/Glass assaults were simply not being reported to the police or were being entered into the more general crime or disorder categories. The information already obtained has provided useful baseline data for front line services provided by the police, health and community safety partnerships. Police Area commanders have also stated that the data has confirmed some ‘basic assumptions’, but at the same time has dispelled some preconceived and misleading myths.
7. Summary.

This paper has presented a small selection of innovative applications of crime mapping as they continue to emerge, and that the use of existing technical solutions can support the challenges that are faced in partnership working.  The paper also illustrates the importance of linking the hands-on crime analysis functions of an analyst to being able to better understand the theoretical and scientific perspectives, particularly as these more sophisticated applications become used by the mainstream, and which will require careful thinking as to their applied suitability and interpretation of results.  The presentation that supports this paper offers a suite of other examples that help to bring a new perspective to crime mapping and where the challenges still remain.
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