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GENERAL AUDIENCE

ABSTRACT:

This presentation deals with the introduction of a Crime Mapping and Analysis Unit at the Buenos Aires Province Police Force (Ministry of Security). It shows over  three years of experience gathered in the field, the first tasks accomplished by that Unit, that included not only Computerized Crime Mapping but also data issues (geodatabase creation, crime database update so as to be linked with the Geographic Information Systems paradigm, etc.), and it also depict the process involved in  the adequate GIS tools selection (either an of-the-shelf PC GIS, or a self-developed one, etc.) and the Spatial Analysis tools selection -including the evolution in those tools-, the training needs, etc.


Lastly it deals with the current decentralization trends within the Crime Mapping Unit aimed at providing the entire province with more tactical developments, hence a small glance at the associated problems regarding data-sharing, methodologies, procedures, etc., is provided.


The real world problems confronted by the unit staff were quite different from those encountered by US agencies starting this type of enterprise. Hence we do firmly believe that sharing our experience and approaches is a nice way to repay those who have helped us in our task, and somehow improve the odds of a successful Crime Mapping implantation in a non-US law enforcement agency, especially in a Latin-American context (a truly undeveloped area).


Also, the limited financial resources available for the Unit, forced us to make the optimum choices and to heavily rely on free resources and the “good will” of several experts around the world (mostly US ones) who share their opinions and suggestions with us at the very early stages of our development. Hence this presentation is in fact a way to repay them and help others willing to set foot in this extremely promising field.
DESCRIPTION:

This presentation tries to show to the audience the ways in which a Crime Mapping Unit was started in a South-American Police Force. It will try to briefly outline the main problems confronted, and some of its solutions, including the methodologies and procedures we have found most  acceptable. Lastly it will present the current decentralization trends.


We do really believe that it is important to learn cooperatively from each other, and we feel that in our own experience, things that are usually taken for granted in US agencies and researchers, were not so in our home land. Even the data acquisition of digital cartography and its readiness to be used along with GIS software could become a potentially tough and “expensive” problem in our environment, so just imagine the effort a functional Crime Mapping Unit requires. This is especially true if you plan to map the “incident” [crime] to its “exact” locations, instead on focusing on “areal solutions” [choropleth mapping].


We have also learned that a Crime Mapping and Analysis Unit could bring new life to the Police work, and that it really has valuable information to provide to our officers, hence enhancing the quality of the service we provide as a Police Force.
We have also certainly learned from our own mistakes, and we would like others not to “suffer” the same burdens we had. We do realize that experiences can’t be taught, but they can surely be shared.


That is the spirit of this presentation, both to show and to share, somehow repaying what we owe to such a number of Professionals working in this field that have been extremely helpful to us. It would be impossible to mention them all, rest to say that for us to be presenting this paper, their help have not been in vain…

PRESENTATION:

Introduction – General References


First of all allowus to point out that since we are not English native-speakers; there will surely be some “flaws” in this article, whether in grammar, spelling or both (despite the fact we ARE using the spelling and grammar correction capabilities of our word processor!!) . 
And since this is NOT a technical paper, please do not expect to find here detailed technical explanations… even though we might provide them within a different setting. (  
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Secondly, due to the size and time constrains imposed to  this presentation we are not able to cover everything we might want to, so this IS in fact a “selection” of some ideas and events in our Unit’s History… Also to keep this presentation brief, we include examples of our crime maps and analysis, only within the “visual” part of it. ( 


Thirdly, we must express our gratitude towards the Buenos Aires Province Minister of Security, without whom the Crime Mapping Project would not be a reality,  and the Crime Mapping Research Center for its support  by allowing us to tamper into a huge reservoir of knowledge and also by inviting us to share our experience.


Anyway, let us start working toward our goal… 
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Our own “Crime Mapping Endeavor” started quite”innocently” a couple of years ago… It surely didn’t start with the pretension of generating sophisticated spatial analysis or even “Hot Spots” and things of the sort, but mostly as a computerized way of locating crimes on a digital map, hence helping our police force with some “information” regarding the distribution of crimes within our responsibility area. We even bought our first Desktop GIS based on the recommendations made by another government agency, just because they were going to give us their base maps, and they happen to be using a certain GIS “brand”…


But, as time went by, we were able to gather a “quite interesting” group of talented professionals and to develop a set of methodologies and procedures in order to produce “state-of-the-art” spatial analysis and try and use very innovative techniques and software products, in order to provide a better service to our community. 
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Since it is NOT our intention now to outline the obvious benefits of Crime Mapping and Crime Analysis, let us just make an attempt to summarize our experience while incorporating this new “way of thinking” into our “business”… 


Now, for those of you having troubles to GEOGRAPHICALLY locate either Argentina or Buenos Aires Province, first of all, let us give you a snapshot of our Province, which is named in the same way as our Federal Capital –Buenos Aires-. 

We are in fact, the biggest (307.571 square kilometers) and most populated (over 14.300.000 inhabitants) of the Argentinean provinces and we (as it may seem obvious due to the province’s name) share boundaries with the Federal Capital
. To put this data in perspective, consider the sizes of Spain (499,542 sq km), Italy (294,020 sq km), or the United Kingdom (241,590 sq km).

Also, in order to give you a better understanding of our “environment”, consider that the estimated overall population of our country is roughly 37.000.000 inhabitants, and there are 21 more Provinces. Buenos Aires province accounts for almost 40 % of the entire country population. And if you add up the Federal Capital, you will have 50 % of the country population… On the Other hand, Buenos Aires is a “diverse” province, there are areas (most notably the counties surrounding Buenos Aires city) with a density of 10.000+ inhabitants per square kilometer … and other areas (the central zones of the province)  with such lower values as 1 inhabitant / km2, or even less… 

At the law enforcement level, “The Buenos Aires Province Police Force” comprises more than 45.000
 sworn officers scattered in more than 130 counties within the province. There should also be noted that in Argentina there are NO city (municipal) law enforcement agencies so you either have the National Police (Federal Police), or the Provincial ones. 


As we have stated before, we have both very urbanized areas (and highly populated ones as we have stated before) and very “rural” areas in our province. But the most “important” zone regarding crime levels (and also population, economic activities, etc.) is what we call the “Conurbano”
, something like a belt of counties surrounding Buenos Aires City (roughly 30 counties, more than 9.500.000 inhabitants, but only 5600 square kilometers)… As you can see at the map below:



OK, just let us move onto the Crime Mapping subject…

Let us state some basic facts:


Currently we have detailed 1:5000 scale maps of the “Conurbano” area (and some other similar highly populated areas in the province - the Atlantic coast for example-). 

Most of our crime maps are projected using a Transverse Mercator projection (in fact we use, the Gauss-Kruger
 projection, mostly the fifth zone). And at the above mentioned detail level we are able to analyze the whole area with information regarding:


· Street center files

· City blocks (parcels, etc)

· Census tracks



Base Maps [geo-database]
· Hydrographic

· Railroads

And of course we have enriched our GIS with some other information such as locations of Schools, Hospitals, Banks, Parks, etc. 

On the other hand, we have a “huge” Crime Database
 with really valuable information about crime incidents, but We are NOT going to mention the problems associated with the inner buildings of our Database in order to integrate it with the GIS concept, just let us state, that things tend to get a little bit more complicated here than in US or Europe, for example.

We do also maintain a numeric database with information regarding the total “amount”
 of crimes at each “Commissary
”, county, regional area, etc, and summarized by month, week, etc. 

Currently we are using a couple of Arc View GIS (3.x) licenses as our main Crime Mapping GIS support, and CRIMESTAT
 as our main “hot spot” detector and spatial analysis engine.

And last but not least, we have a great group of professionals working in the Crime Mapping Unit, including IT professionals, Social Sciences ones, Crime and GIS Analyst, etc. There should  be noted that they were chosen following Interpol’s and other International Agencies’ guidelines regarding the recommended profile for a member of a Crime Mapping Unit, and it should also be noted that all of them are sworn Police Officers.

Time evolution of the Crime Mapping Program:
When we started in late 1998, the main problem we faced trying to “automatically geocode” crime events was the fact that we only have the required base maps for the conurbano area (some 30 counties) and a couple of other “important” urban settings, but we do not have detailed maps of the entire province (we had quite general cartography of the rest of it, which allows us to create “thematic” maps with “crime levels, rates, etc.”). 

But since we were really dealing with the most important parts of the province and we were just at the beginning of the project, we decided that we could start at the Conurbano area and then use our experience there to expand the scope to cover the whole province.

Yet, even though having the Crime Data Information [Crime Database] and the corresponding base maps [Geographic Database] we have to find out a way to automatically place the incidents in the “digital world” (we are talking of lots of crime incidents here… more than 300.000 annually). So another major task was the realization that the GIS 
 we were using did not have an “Argentinean addressing style”
, and hence if we were not able to find one –or even build one- we will be seriously impaired in our crime mapping goal. [By the way, have you ever tried to manually locate, let’s say 1000 crime incidents on a map? Well at the begging we did it… and believe me it is NOT a fast procedure, but a laborious, tiring and time consuming one… ( ]

Fortunately enough, the Argentinean ESRI Reseller
 has developed a “hybrid hack“ to the Arc View Geocoding engine hence adding something they call the “Argentinean Addressing Style” to the default addressing templates, but I must confess that it is nothing more than a translation of the US addressing style as defined by the Arc View GIS US street template…Yet it works… 

Anyway, once we obtain the license to use the “Argentinean style” (during 1999), we still had a problem: We did have an addressing style, not a perfect one, but a “working” one… yet our street base maps were not designed to be used along with it, nor was our Crime Database… 

So that was our first task: to transform our street centerlines for over 30 cities in order to be compatible with the required fields of the “Argentinean style”, and to start transforming (along with the Systems staff) the information about crime locations in the Crime Database in a way compliant with the chosen style. Let us give you an example of the centerline transformation:

a) Example of the existing street database structure:

	Tipo
	Nombre
	Izq_desde
	Izq_hasta
	Der_desde
	Der_hasta

	Avenida
	PERON, GENERAL JUAN DOMINGO
	01
	99
	02
	98


b) Example at the end of the transformation:

	Pre_Type
	Pre_Dir
	Street_Name
	L_f_add
	L_t_add
	R_f_add
	R_t_add

	Ave
	Gral
	Juan D Peron
	01
	99
	02
	98


Take this just as a sample... there were many other “particular” problems, and there were also a data dictionary to be built, a “proper” way of writing addresses, and a way to store the address in the Crime Database so as to be readily used by the GIS, error checks and safe guard procedures, etc…

Hence, as you might see, we were performing some tasks not exactly related with Crime Mapping… 

We transformed over 1,000,000 street records in less than a month, and then we modify the Crime Recording System in a “GIS  friendlier way”…

Anyway, once we were able to automatically geocode crime events [or any given location], we were back on business… and the funny part started…

Since we didn’t have the budget to buy ESRI’s Spatial Analyst or other paid Arc View extension, we really tried to make our best with the free extensions and products available all over the Internet. 

We study the conclusions of the CMRC’s crime mapping researches regarding the combination of GIS software and spatial analysis packages. -we want to make a brief side note here; the help we have found in the cyberspace was invaluable, ranging from ideas, to suggestions, specific software or hardware problems, methodologies, etc…- Hence we started experimenting with tools such as the Xtools, the Animal Movement extension, and so on… 

But what about crime mapping?

Well, after constructing quite a few pin maps and choropleth maps, we were eager to start some sort of “aggregation analysis”. 

Our first “spatial analysis” software was Jerry Ratcliffe‘s SPAM 
, which worked really great, despite the fact that we had to export the coordinates of our crime events to a text file, input it in SPAM, had the hot spot zones generated as a mif
 file and then translated it back to a shapefile and view it inside Arc View… It was really a quite laborious process, plagued with delays, problems in the mif to shape converters and huge files (40 Mb or so…). But we were happy, the resulting maps were confronted with the “real” world and really “worked fine”…and we were having our first steps into the Hot Spot zones detection, so hey it was really OK...

By the same time we discovered PointStat a Dr. Ned Levine’s program, and we were able to compute some spatial statistics, NNI, and similar stuff. 

So in a way we were obtaining meaningful results by a combination of quite a lot of processes, procedures, translations and integration. Yet, we were still looking for an “easier” way (and perhaps even a “better” way) of doing Crime Maps. 

Also during this period we continue our contacts with other researchers to find out better strategies for crime mapping.

Finally we came across STAC 
, and then GOD was “really” smiling to us… we ask for and obtain the authorization to use the software, and after some minor adjustments we started using it. We were able to launch STAC within Arc View, so the integration with our existing mapping tools was quite fine; but most importantly we were working with a “real” Crime Mapping [Analysis] tool. The outputs were great, and we obtained the hot spots as ellipses defined by sets of dots, (we made use of some scripts (free of course) to convert them to polygons if needed be). Lastly, we were able to be in touch with the community of STAC users and researchers, and to obtain tons of valuable information regarding Crime Mapping and procedures. 

As time went by, we kept on researching, working both on demand (analyzing specific crime problems in well defined geographic areas) and also with some pre-established set of crime types we followed all over the “mappable area” 

And then… CRIMESTAT
 was out there… (August 1999) We think we were among the first ones to download it and start using it (by that time we had been in contact with Dr. Ned Levine, and having read about it we were expecting its release).

 The CRIMESTAT manual is great, full of examples, bibliography and potentialities, so we started again our research. In fact, the manual itself could be considered a great Crime Mapping textbook. So, mostly due to the well-documented manual we were able to start using the software almost immediately.

Once we have compared STAC’s hot spot zones with CrimeStat ones, and once we have tested the ease of the program’s outputs, (it just give us shapefiles, no conversion, no alteration, no problems -well, perhaps some small problems with the polygon fills, but nothing not workable-), we adopted CrimeStat as our main spatial analysis software and started working in Crime Mapping with quite well defined routines.

So, you could say, that we have been actively doing Crime Mapping since 1999, but we must say, that there is a Before Crimestat and After CrimeStat era in our Unit’s history.

For Example, one of our methodologies regarding the analysis of crime events includes:

1- Selection of the crime type to be geocoded.

2- Geocoding of the crime events by Arc View address matching, with a mean rate of 90 % of accuracy (yes, yes, we know, and we ARE trying to improve it…)

3- Use of Crime Stat:

a. Perform Centrographic Statistics to obtain some basic descriptors;

b. Perform a NNI analysis to several orders to test for clustering at those orders, and if it is a” formal study”, also

c. Compute Ripley’s K and compare it with base populations;

d. Calculate Hot Spots using Nearest Neighborhood Hierarquical Clustering;

e. Compute Kernel density estimates to better define the hot spot areas;

f. Compute population at risk estimates using dual kernel density interpolations;

g. Etc.,

Of course we do also produce choropleth maps regarding crime levels and crime rates, and many others customized “Crime Mapping products”…

As you might realize, the possibilities are endless, depending of the type of analysis required, the level of detail, etc.; yet we must confess we are more than happy with the performance of the CrimeStat software, and we use it every day to perform quite complicated tasks, we have tested it with samples as big as 15,000 auto thefts, and it works great, no crashing, no excessive delay, no problems…

The program itself is really useful to analyze point incidents; you ought to know what you are doing, so it is NOT autopilot complaint software, but provided that, you are really safe. The techniques available at the tip of your fingers are really powerful ones, and since the documentation is really great you do not have much of a problem implementing its use… at least that is our own experience…  

In more recent times there was a CrimeStat-Update, including some minor adjustments (the polygon fill issue, edge effects in some computations, etc) and a really major improvement with a Journey to Crime Routine that was added to it. And the 2.0 version is expected by the time we are presenting this paper… 

So, sometime during  2000, we gain some sort of Geographic Profiling capacity. The way the Journey to Crime Routine works is consistent with the CrimeStat philosophy, since it allows you to use a  Kernel density interpolation to compute the calibration functions for the crime distribution (even though you might choose to input a predefined one). Anyway, we are just experimenting there, but who knows…(
Current decentralization trends:


Until quite recent times (late 2000), all the weight of the mapping project was supported by our Unit, but the main spirit of the project was to create decentralized units each of them comprising a relatively small area (a couple of counties at most) and allowing them to share common concepts, methodologies, etc.


So far, and with quite success we train our delegations (eighteen of them, all over the province), in the basics of crime analysis and crime mapping, and we gave them the capacity to produce “choropleth” maps showing crime rates, and some pin maps and other similar  mapping products. We also set the standard for a monthly crime mapping and analysis report they produce for the local police force. 


We are also currently working on a pilot-project, migrating our experience and expertise to another Unit, replicating the experience at a smaller scope. And experimenting with other GIS software packages.

This particular topic (the decentralization) is a really important issue both to our Police Force and to our Crime Mapping Unit. And we have gained some very important lessons from the relatively short time we have spent in this endeavor. We experimented a bit with some “decentralized” software programs such as the NIJ’s RCAGIS, which has the advantage of use CRIMESTAT as its main spatial analysis engine, but so far we are only at the early stages of the evaluation and customization process.

Looking back, we can only say we are truly amazed by the things we were able to accomplish in a relatively short period of time, and that we are eager to keep on growing in knowledge so as to improve the anticipating capabilities of  our Police Force.

We are also proud to be members of a group of people devoted to the better understanding of crime and the development of tools to help prevent some of it. And on a larger scale, we are proud to be able to learn from the work of others developing this field.

CONCLUDING REMARKS:
We would like to stress some key ideas:

· Starting a Crime Mapping Unit is quite a difficult task almost anywhere, but within a Latin-American context it is a “unique” experience, and you must be prepared to face problems not encountered by almost anybody else, and you should also be prepared to be extremely imaginative and resourceful.

· A strong support from the management staff is an absolute requirement, due not only to the budget issues but also the time required for training and customization of the Unit. 
· The Crime Mapping Community is full with devoted professionals all over the world ready to give you their advice and help… so do NOT hesitate to call them.

· You could produce” great” crime maps and analysis without spending too much money… and WE strongly encourage you to try the CRIMESTAT software.

· Depending on the GIS you choose, you would find lots of “free goodies”, then it is up to you and your imagination and skills how you use for example a tool developed to track animals in Alaska to depict the criminal behavior within your city…

· We could never stress enough the importance of the training, this are NOT autopilot techniques, so plan ahead and do let your analyst get trained.

· Besides the proper planning, the adequate budget, the proper definition of methodologies, procedures and data standards and similar –and important- aspects, we have found that to build a “real” team is in fact the most important part. To have analyst willing to research, to spend time (besides the one they are paid for) solving problems in order to keep the Unit working, to keep on pushing… is something that you will cherish always…

So what a better place to thank Martin, Mario, Claudio, Marisa, Elvira, Emilse, Iris, Juan, both Daniels and Nora…
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� We are also enclosing some very schematic maps…


� The Buenos Aires Province Police Force has more officers than the army, or the Federal Police…


� See enclosed map depicting the political division of the Province, and the “Conurbano” area painted in yellow.


� The Gauss Kruger projection is the projection chosen by the Argentinean Military Geographic Institute, it divides the country in seven zones, each zone is 3º (longitude) wide by 34º (latitude) long, and has as its own origin the intersection between the South Pole and the central meridian of that zone. Also, and similarly to the Transverse Mercator Projection, in order to avoid negative coordinates, the central meridian is given the value 500000 meters and the South Pole the value 0 meters. Luckily enough almost all of our Province is comprised by the fifth zone (central meridian = 60º)


� Consider for example that during 2000 there were reported aprox. 200,000 crimes in our Province.


� Similar to the UCR system.


� = Precincts


� See the proper reference later on


� And no other of-the- shelf GIS package has it anyway…


� As you might see, this is NOT a problem likely to arise to a US agency starting a Crime Mapping Unit, nor is the acquisition of base maps which are quite commonly available (Tiger files, etc.)


� Aeroterra SA.


� First the 200 points limited version (as a tryout) and then the  fully functional one.


� MapInfo Interchange Format.


� STAC – (Spatial and Temporal Analysis of Crime) – Illinois Criminal Justice Information authority. For more information I suggest reading Dr Carolyn Rebecca Block’s article STAC Hot-Spot areas: A statistical tool for Law Enforcement decisions, at the Crime Analysis through Computer Mapping book, page 15. (Police Executive Research Forum). ISBN 1-878734-34-2


� The area we have maps of


� CRIMESTAT – A Spatial Statistics Program for the Analysis of Crime Incident locations. Ned Levine & Associates, Annandale, VA and the National Institute of Justice, Washington DC. August 1999





