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Crime incident locations and trends are examined spatially using GIS to produce maps that pinpoint | NOt determined by frequency of crime, travel time or patrol patterns. The Police Zone

high crime areas or “Hot Spots”. Crime mapping aids police departments by identifying areas to Map was recreated in ArcMap with the Police Zones overlayed on the town Street | e The choropleth map in Flg.ure 5 shows
allocate limited resources where and when they are most needed. This project introduces the Map for ease of reference (Figure 2.). o """ Burglary Levels the burglary counts by police zone for |
availability of GIS technology to smaller police departments as a tool to assist in the development of | P = . , by Police Zone January 2007 through October 2013 with
crime prevention strategies. In this model crime incident reports for Windham, Maine are geocoded Burglary incident data prowded by 2007-2013 the highest number of burglaries

and patterns of motor vehicle and structure burglaries analyzed for date, time and location of Cumberland County Dispatch were L L occurring in Zones 1 and 2.

geocoded (Figure 3.). Cumberland County
dispatches for Windham and uses Spillman a
Computer Aided Dispatch (CAD) for records

incident. An addressing protocol is followed to protect victim privacy by masking the actual incident
locations. The data is analyzed using the following four methods: point density; Getis-Ord Gi*;
Kriging and Anselin Local Morans I. Getis-Ord Gi* is the method usually associated with hot spot
analysis, however, the results of this project favor the point density method which displays data in a

Burglary incidents peaked in 2009 and
2010 which seemed to coincide with the

raster format. The raster image has the greatest visual impact by clearly distinguishing degrees of manage;}n entl'. Th de 1|nC|(;etr)1 t Rlepprt f . height of the economic recession in this
high crime areas with a progressive coloring scheme ranging from blue to red. Seven “hot spot” spreadsheet listed 1,052 burglaries from | area. Additional analysis indicated that
neighborhoods were identified, prioritized from high to low and overlayed on E911 roads. The January 2007 through October 2013. Of 3 autumn is the height of the burglary

these incidents 351 were motor vehicle
burglaries and 701 were structure

outcome this analysis resulted in 94 high priority and 54 medium priority roads being recommended
for increased police patrol. This process can easily be replicated to measure the success of

R

. season and may be attributed to the
- , reduced daylight hours.

strategic policing plans. burglaries. Although point locations are L {5
Introduction shown on the map the actual addresses are 3
. . L . suppressed from the data to ensure privacy. o
A study published by the U.S. Depariment of Justice suggests a principal theme whereir Considerable edits were required to sync | ‘
crime no spc: aps Can provide gu”| cd POlice action When e maps are guided by the road name spelling protocol in each of ' A4 Ses o f High Priority
theory. The “Neighborhood Theory” discussed in the study is applicable to this project the tables. During this brocess it was Burglary Level 6 . Medium Priority
as the subject community’s number one crime is home burglary. This theory links crime 6o nizea that tr?e rin?ar data Source sones-s2 ”
to underlying neighborhood social conditions. Some neighborhood characteristics may o gneed o follow t?]e E91y1 ~ddressin B x>
be made up of residents who work during the day and no one is in the area to report ro¥oco| 0 expedite not onlv aeocodin gb ; Zone 3 - 141
suspicious activity or it may be an economically depressed neighborhood of many P ped y 98¢ g bu = Zone 1253
also future reporting and analysis. Zone 2 - 298

multifamily homes that lacks a sense of community involvement, “..depending on the
neighborhood characteristics, relevant action might include efforts to engage residents
in collective action against crime and disorder.” J.E. Eck et. al. (2005). Advances in Several methods were
computer and information systems now make it possible for smaller police departments | €xplored to analyze crime
to geographically identify clusters of high crime areas. The Town of Windham’s burglary | distribution. Analytical tools
problem may be reduced by using GIS, spatial analysis and theory to influence decision | used for this project include

making policies that implement targeted police patrols. ArcGIS Desktop 10.1 with
Spatial Analyst. Using the

Point Density method and
The Town of Windham, Maine has a population 17,001, covers 50 sqg. miles, and the geocoded burglary point
has180 full and part-time municipal employees including a 29 member police locations a Hot Spot Map
department. The police department currently uses a hand drawn representation of the | was produced as a raster
town’s police zones made by Ronald Ramsdell (Windham Police Department, Retired) | data set to identify and

Figure 3. Geocoded burglary incidents 2007-2013. o —\ s

Figure 5. Burglaries 2007-2013.

Based on the Spatial Analyst Point Density
Map previously shown in Figure 4, a point
Identifying Hot Spots | was centered within the hot spot areas of
Using Point Density red and orange and categorized from high
(red) to medium (orange). A 1,500’ buffer
was established around these points and
Select by Location was used to identify
roads within the high to medium crime
range. 94 High priority and 54 medium
priority road names were identified totaling
approximately 40 miles of road. (Figure 6).

(Figure 1.). The Police Zones were originally established using road lines as zone highlight problem areas in . . e ”
- < — — red (Figure 4). The data This data identifies specific areas where
Q\“"m PR N HE * ?C/ =nll NGW|i-:1dheI1m ‘Ij\/lair:(e L - | results from tHis map were || targeted police patrols would reduce the _ —
\}h NOT NS S N Haly | N A Police Zones used to produce the project patterns of repeated crime and victimization. Figure 6. Roads prioritized by burglary level.
- N,‘ -\E = " i L . .
R 0 Wy e {i results shown in Figure 6. Fut D |
i | uture Development
\ (A LGy 4, E “ | Other analysis methods = | f thi ill incl . | he Windham Poli
Lﬂ D) A | : used include: Getis-Ord Gi*: Duturetdev? toplment of t |stda:ta. w;hlnc ude a rtecomm%ndatrl](.)nhtot e d'md- Ia;m. g.lce
N 155 N )0 Kriging; and Anselin Local epartment to increase patrols in the areas categorized as high or medium; Periodic
i |2 A 3 analysis of the results of implementation of the increased patrol areas; Repeat Address
e Wl K iy 1 7 AL RS D IR ~— ) Morans |. These methods . . . . . -
W, BERC N AN ' / RELTEIATIEN | oroduced a picture of Mapping (RAM); analysis of assessing neighborhoods vs. crime activity and seasonal
TN g | ANE) SN SARNG S | A Al N . properties vs. crime activity; and analysis of crime in areas with and without street lights.
; N% r |/ \ | | the primary trouble spots,
% . ! E \_;"u . .
g AN 8 Y N, however, the point density References
fg T A AINRE AL method provides the most _ _ e _
P TR\ TR > :ﬁ, e Eck, J., Chainey, S., Cameron, J., & Wilson, R. (2005). Mapping crime: Understanding hotspots.
L . e e 5 cation tool f Harries, K. (1999). Mapping crime: Principle and practice (No. NCJ 178919).
N X(y \}7F Y Comfn.umca |on OOl 10r 5 Longley, P. (Ed.). (2005). Geographic information systems and science. John Wiley & Sons.
% A\ T G NP, PN e m_Un'C'paI officials Unfam'l!ar Maine Office of GIS Data Catalog (http://www.maine.gov/megis/)
- S\ \ ? 2 A e | with the advantages of using http://en.wikipedia.org/wiki/Geocoding
i ) 0w | GIS(Figure 4.). The northern| o, Randi Lemieux, Windham Police Department
0 oo ey | | most hot spots are located in | oo Sgt. Peter Fulton, Wl_ndham Pollpe Department |
NS A U 0 DN S - S I 7223194078 - 24.6798907 Ronald Ramsdell, Windham Police Department, Retired

ad h|gh|y pOpUIated darea Of | 24.87989072 - 5056235854
S || 50.56235855 - 91.49379165
subdivisions and could fall B 1007160 2046571654
| into the “Neighborhood
| Theory”. In addition to

Steve Harmon, GIS Coordinator, City of Auburn Police Department
Data was developed and analyzed using ArcMap 10.1 and Spatial Analyst
Projection: UTM NAD83 Z19N

Lake/Pond = xl_i.j

~ |lincreased policing, these Acknowledgements
(8 ] areas me_‘y benefit from Poster completed in partial fulfillment of the requirements of Research Applications in GIS GEO
community outreach Figure 4. Identifying Hot Spots Using Spatial Analyst Point Density. 458/658. Special thanks my fellow GIS students and to the employees of the Town of Windham for

Figure 1. Original Windham, Maine Police Zone Map. Figure 2. Updated Windham, Maine Police Zone Map with street index. programs like Crime Watch. providing information and supporting GIS in the community.
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