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ABSTRACT

The purpose of this paper is to demonstrate how Multnomah County’s Department of Community Justice (DCJ) combines criminal justice data with GIS mapping techniques to assist departmental decision-making. By working closely with the County’s GIS Unit, the Research and Evaluation Unit of DCJ has been able to provide DCJ decision-makers with GIS maps of Multnomah County that can play a key role in locating services for the youth and adults in the justice system and designing culturally competent services for juveniles. Examples of how GIS mapping have been used by DCJ management and staff will be presented and discussed.  Some caveats about the use of GIS are also discussed.

I.  Background: How did we get here?

Since the creation of an Research & Evaluation (R&E) Unit in mid-1997 with the hiring of one R&E Analyst and one R&E Unit Supervisor, the R&E Unit has been assisting the Department of Community Justice (DCJ) in Multnomah County in its goal to become more a more data-driven organization in its long- and short-term decision-making.  One of the most important efforts of the R&E Unit has been to empower staff and managers to become comfortable in their use of data to make decisions.  It is important to remember that some staff are not always comfortable nor are they always interested in data (e.g., the ‘I-don’t-need-data-to-tell-me-how-to-run-my-program’ attitude).  Before DCJ hired R&E staff, the department was used to making decisions based upon ‘experience’ or ‘gut feelings’ staff had about an issue.  

It was clear from the initial hiring of research analysts in the department that an important consideration in moving the organization toward the increased use of data and reports was that the information created needed to be presented in a ‘user-friendly’ way. R&E had to come up with ways to entice folks to use data and the way one was to present the data in a visually appealing way.  Also, it was important for the R&E Unit to present data in a way that did not result in the oversimplification of the information and thereby rendering it useless for the department.  There is always a ‘fine line’ one walks when trying to determine how to present the results of any analysis.  The final result could be an even more confusing presentation and possibly, an incorrect interpretation of the analysis.

Over the past seven years, the R&E Unit has worked toward finding this ‘fine line.’  Our unit has developed several strategies to encourage the reading and use of studies and reports we develop. One of those strategies has been the inclusion of GIS Maps in some of our data requests and presentations.  Where in the past we typically would have used tables and charts loaded with numbers and figures, it has become more common to include GIS maps, when appropriate, so readers can see visually how the data ‘fall out.’  GIS mapping has been one of the information tools we have relied upon for certain assignments and presentations.  This paper will share some of the types of information requests where GIS mapping has become extremely helpful in getting staff to understand and use data – and that has, in turn, generated more interest in using data for subsequent departmental decisions.

II.  The Problem: What do we want to know?

One of the most important responsibilities of the community justice system is to communicate effectively with the public regarding their ability to respond to illegal activity and, as much as is possible, prevent this type of activity from occurring.  DCJ needs to be able to assure the public that they are using community tax dollars wisely and efficiently to make the public feel confident that they are safe to live in a particular city or county. Law enforcement agencies receive many questions from the public regarding community safety.  Typical questions include: 

· Where are crimes (violent/non-violent) being committed in our city/county?  In other word, where are the ‘hot spots?’

· Where do the offenders who commit these crimes live?

· Do offenders (e.g., sex offenders) live close to ‘sensitive areas’ such as schools, churches, and family neighborhoods?

· Do we have law enforcement and supervision offices located in areas that are in close proximity to where the crimes are being committed (or where a large number of offenders live)?

· Has the nature of crime changed (increased or decreased) in our city and county?  That is, has crime in some areas become more or less violent over time?

· Which areas in the city/county have experienced change in criminal activity (positive or negative) over time? 

Since the data collected by our county related to location of crime (or location of offender residence) are limited to street address and zip codes and not more well-defined geographic areas (e.g., census tracts), it can be difficult and confusing to analyze crime by location in the county.  Zip codes are too broad and addresses are too detailed to be of much help when presenting this information in a simple frequency table.  This type of data presentation does not help to identify ‘hot spots’ in the community very well.  What is needed is a more user-friendly way of recognizing some of the answers to these questions.

III.  The Solution: How do we address these questions?

Many books, newsletters, conferences, and websites are now available that address the use of GIS mapping in everyday decision-making.  Books such as the one by Boba (2003), newsletters like ‘Crime Mapping News,’ conferences such as those sponsored by Crime Mapping & Analysis Program (CMAP), and websites like’ Crimemapper’ in Portland, Oregon have added to the body of knowledge in this area.  These resources have increased the availability and accessibility of GIS techniques to a broader (criminal justice) audience than ever before.

If one plots out addresses on a physical map, identifying the key areas (‘hot spots’) can be extremely easy to understand -- even for persons not used to reading data.  By plotting the data out into an actual map of the county, decision-makers can literally see where the clusters of juvenile and/or adult offenders who commit certain offenses live.  They can also see the proximity of these youth and adults to schools, parks, recreation centers, and even probation field offices and police precincts.  This information can be extremely helpful to decision-makers when they are trying to decide where and how to locate valuable services and resources for clients and their families.

Law enforcement agencies have been quick to utilize and integrate GIS technology into their management reporting strategies.  The data collected by police departments, as well as parole and probation services, can lend itself nicely to GIS mapping efforts.  The portrayal of data in this way can address several of the problems listed earlier with the use of data in departmental decision-making.  

First, mapping data makes the information more user-friendly therefore increasing the chances that data will be used by staff and management in their daily decisions.  Secondly, it brings sometime very complex data to a level that can more easily be communicated the public, thus increasing the opportunity for sharing information with the community. Third, mapping the data usually makes more apparent the proximity of illegal activity to key areas of the community, especially for folks who are not as knowledgeable about the geographic locations (street addresses) and distances within the city/county. Despite all the advantages of mapping data, a certain level of caution must be exercised about mapping data as this is not the ‘silver bullet’ for all of our data and analytic needs.

IV.  Data Preparation: What do we need to do before generating data?

As mentioned, confidence in the data to be graphically represented is of utmost importance.  When people view a figure, chart, or map, they expect that the data portrayed in the visual is accurate.  Data accuracy (e.g., written form errors, entry errors) and data availability have not always been a real strength of criminal justice data in the past.  As a result, one must go to great pains to be sure that the data to be mapped are accurate and that any inaccurate data are not included.
 There is a lot of cleaning and checking of the data to make sure the maps can be used with confidence.

On the criminal justice end, it is up to us to collect and organize the data needed for mapping.  This can involve hand-entering addresses of our clients (i.e., offenders), but more often the data can be electronically downloaded to a working file.  Once the raw data are made available, it should be the responsibility of staff at the agency requesting the map to ‘eyeball’ the addresses to see if any addresses are found that are unusable or clearly inaccurate.  These should be eliminated from the file and it should be noted how many were taken out to make the data ‘mappable.’ This will save the folks in GIS some time so they can get to the mapping assignment that much quicker.  The ‘final’ dataset should then be converted to an ASCII file (or Excel or whatever format requested by GIS) and readied for transporting.
  

At this point, one must pay careful attention to the sensitivity of the data being transmitted to another agency (or individual in that agency).  Any data that contains health-related information, including mental health and alcohol and drug treatment information, must meet strict guidelines before being shared outside of your department.
  In the criminal justice field, most of the data available (names, addresses, arrest offenses and dates) are ‘public information’ and do not require client consent before sharing outside our agency, but this is not necessarily true of other service agencies.

Once the data are received by the GIS administrator, he/she will then clean the data even further. Many GIS programmers will use tools for detecting bad addresses that can not be detected by eyeballing the data (e.g., zip codes that do not match w/ the street address provided).  Some of these addresses may be able to be fixed, but others will need to be eliminated from the analysis.  GIS can also sort and reorganize the data as needed for the project (e.g., ‘creating’ neighborhoods using street addresses, calculating density for shading purposes).  

GIS programs enable the programmer to set as high a confidence level as he/she wants (e.g., 90%, 95%, 100%) and this results in the computer including (or not including) an address based on address matches already listed in a defined geographic area.  If the address and zip code match and are part of the list of number and street addresses in a given geographic area, this would be a 100% match and would definitely be included in the final dataset.  If, however, the number and street address are in the list but not in the part of town entered (e.g., NW, NE, SW, etc.), this might not be included in the final dataset depending on the confidence level set (lower than 100%).  The programmer also has the option of manually editing the address to reflect the ‘correct’ part of town.  Then it would also be included.

The next phase is to determine what to include on the map beside the data provided.  GIS Units typically have base data available such as major arterial roadways, local schools, agencies and businesses so they too can be included on the map.  This not only helps with orientation for the reader, but can also address some of the questions (e.g., How far are offenders living from schools?)  This part involves much communication between the person making the map request and the GIS map maker.  Only the map requestor will have the information needed to make the map useful and understandable.  Once this ‘negotiation’ is accomplished, the map (or several variations of the map) can be printed and ready for use.

A great deal of preparation is spent on cleaning the data so that the resulting map uses the all of the reliable information possible.  But the data preparation that is completed up front winds up being an investment as it results in creating ‘user-friendly’data for management and staff that they can then use to make the most informed decision possible about an issue.

V.  Caveats to the Use of GIS: What should we be aware of?

Even though the map generated often looks ‘official’ and ‘accurate,’ it is only as good as the data ‘behind’ it.  This can be a problem with the GIS strategy.  People sometimes forget that it is data that generate the symbols and shading behind the maps -- just like any figure, chart or table one develops.  When using GIS maps, one must always take great care to make people aware of the level of quality of the data used in the mapping process.  For example, how many cases were eliminated from the mapping process due to nonexistent or incorrect addresses?
  Was the number of cases eliminated large enough to cause concern about how representative the population being mapped is?  Will the exclusion of these (missing) data result in the lack of usefulness of the map?

For the most part, GIS mapping has been a great asset to researchers in getting managers and staff to become interested in using data in decision-making.  Its ease in use and interpretation, its visual quality (‘hiding’ numbers), and its sheer attractiveness have resulted in winning over many people who would normally be uncomfortable or averse to using data.  This has made our jobs as researchers much easier.  No longer do we as researchers have to convince folks that using data is crucial in decision-making . . . and GIS is partially to thank for this change in attitude.  

Despite this, sometimes mapping can result in problems.  If the data behind the map are of poor quality (e.g., many missing addresses/data), this can result in using information that is bad.  Also, one should also know that most maps do not ‘explain’ a problem.  Most times they merely generate more questions about an issue, albeit a more specific and targeted question that arises after looking at a map.  GIS maps can help to generate more detailed and focused questions and result in a more finely tuned analyses (‘drilling down’ into an issue or question).  If one uses GIS mapping as a way to uncover and fine-tune questions about an issue, then they are using maps to their greatest advantage.

VI.  GIS Mapping Examples: How has GIS technology been used at DCJ?

The following examples demonstrate the collaborative mapping assignments between the R&E and GIS Units and how juvenile and adult justice data can be mapped utilizing GIS software tools to address the following questions:

· Where are youth currently on probation located in the county?  How closely are they located to a Juvenile Justice probation field office?

Map 1:  This map assists department managers in their decisions regarding location of field officers and assignments of probation officers to certain field offices located throughout Multnomah County.  This map suggests to DCJ that their current positioning of field offices probably adequately serves youth based on their residences.

· Where are youth who are on the gang probation caseload located throughout the county?  

Map 2:  This map was used to show the state that gang youth are spread across Multnomah County and has helped the county convince the state that the funds the state provides to DCJ for gang-related services are being distributed fairly to all gang-affected youth across the county.  You can see that even though the bulk of the gang youth are clustered around the gang unit probation office (Gang Resource Intervention Team or GRIT), there are still others in the middle part of the county and the east part of the county which address Hispanic and Asian gang activity.

· Are youth of color currently on probation being served in all parts of the county? 

Map 3:  This map was used to help determine whether or not enough culturally competent services have been located in the parts of the county that need them most.  It is clear the majority of probation youth of color are located mostly in the north part of the county (where there are two probation field offices fairly close to the residences of these minority youth), but there is still a fairly large number of minority probation youth located in other parts of the county.  In very general terms, the north contains African-American youth, the East Hispanic youth and the center a combination of African-American, Hispanic, and Asian youth who are on probation to DCJ. 

· Do adult sex offenders on probation or parole live close in proximity to elementary, middle, and high schools and police precincts?  If so, how many and where are they located?  

Map 4: This map can inform the department whether or not our probation officers need to more closely monitor some of these offenders for public safety reasons.  This is truly a map that serves a dual purpose for this presentation: it as an example of one that can be somewhat helpful but is also confusing; and it suggests more ‘drilling down must be done before addressing the question.  It appears that the many adults who are on the adult sex offender caseload live ‘right on top’ of many of the schools.  First of all, there are many sex offenders . . . as there are many schools.  To make this map more informative, it would need to be zoomed in on specific neighborhoods since looking at it this way makes it unclear exactly how close these offenders are to those schools.  Once the map is zoomed in, one would be better able to see how many streets or houses the offenders are from the schools.  As it stands, one cannot tell if these offenders are feet or miles away from the schools.  The map scale is not appropriate to answer this question adequately.

· Where are certain offenses committed the most?  How can we provide the best coverage for certain types of crimes that are committed?

Map 5:  This map helps determine where offenders live who commit the more violent crime (person), less severe crime (property) and drug offenses (behavior).  This again can assist with the assignment of probation officers in the County.  But more importantly, it might be of interest to the public.  That is, members living in the communities where these offenders live would be most interested in this information.  In order for this map to be more helpful to the communities, maps showing this information from earlier times should also be included.  Community members need to know whether these types of crimes have been increasing or decreasing over time.  This type of information could have several types of impact on the persons living in these neighborhoods: 1) it could empower them to become more involved in their community (e.g., neighborhood watches), 2) it could make them feel more comfortable that the Department has done a good job of locating their gang unit probation office, or 3) it could scare the heck out of them.  It will probably result in a little of all three of the above.  This further confirms that one should take great care to present maps (and other types of data) that do more than scare and concern people.

VI.  Future Efforts:  How else can we use GIS with criminal justice data?

Up until mid 2003, Multnomah County DCJ only had information on the address of the offender’s residence in our computer database.  From that point on, DCJ started collecting and entering information on where the incident occurred into our computer database.  These data are now available to us to either substitute for or include with residence of the offender.  In fact, we could use this information to look at patterns and trends exploring distances offenders move from their homes to commit a crime. 

Another way of using GIS will be to look at criminal behavior trends over time in certain parts of the County.  This would involve mapping data over time to indicate where there have been increases in crime or specific types of crime (e.g., violent crime).

VII.  Conclusions: What have we learned?

The bottom line is that there are many benefits to using GIS mapping techniques to assist in the interpretation of available criminal justice information.  These benefits include: using easy to understand ways of visually presenting data, developing the interest of key decision-makers in using data for decisions, and explaining certain issues regarding crime to a lay audience.  Some of the issues to be alerted to include: making sure the information used in the maps are of high quality and representative of the sample to be studied, do not oversimplify a very complex criminal justice issue, and not using GIS maps as the ‘silver bullet’ to answer all questions – it may result in more questions being asked than answered.  Even with the concerns discussed in this paper, it is clear that if one can pay close attention to those concerns, the use of GIS techniques can be a very valuable tool in criminal justice research.
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APPENDIX: GIS Maps 1-5
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MAP 5: Gang-Affected Youth Residence by Crime Type





MAP 2: Gang-Affected Youth: Location of Residence
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� Of course, if a large proportion of the data are missing or inaccurate, one must question whether or not to even bother representing the data in a map.  Too few data points may result in the information being presented not representative of the population to be shown in the figure.


� Sometimes depending on the size of the file, it may require being ‘zipped’ so it can fit on a disk or transported by e-mail.


� For more detail on what data can and cannot be shared, see the Health Insurance Portability and Accountability Act (HIPAA) website: http://www.cms.hhs.gov/hipaa/


� In some cases, people should be skeptical of the data since at times respondents may not be as truthful as one would like.  For example, sometimes offenders might have reason to not give an accurate home address.
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