ArcView Tactical Crime Analysis Exercise

Overview of cour se:
This course will wak you through the andyss of a Reddentid burglay series a
gpartment complexes throughout Fort Collins Colorado.

What is Tactical Crime Analysis?
Definitions and descriptions:

Tecticadl andlyss provides information to assst operations personnd (patrol and
investigdtive officers) in the identification of specific and immediate crime problems
and the ares of cimind offenders. Andyds data is used to promote a quick
response to field situations:

Tactical Crime Analyss relaes to the detection of specific crime trends, patterns,
and paticulaly series, as wel as the andyticd decondruction of such activity.
Tecticad andyss is characterized by rapidity and “shdlowness’ — that is, the tacticd
andyst typicaly does not resesarch far into the past or conduct overly eaborate
andyss, fa more important is a quick and rdiable report which will dert officers and
agents to the emergence and character of a new trend, pattern, or series. The most
difficult tactical enterprise is “Forecading,” the act of determining the likdiest time
and place for a future crimind event with the intention of disrupting, dispersing, or
intercepting the crime.?

Additional Tactical Definitions®:

Tactical crime analyss. An andyticd process that provides information used to
assis operations personnd  (patrol and invedtigative officers) in identifying specific
and immediate crime trends, patterns, series, sprees, and hotspots, providing
invedtigative leads, and clearing cases. Andyss includes associating crimind  activity
by method of the crime, time, date, location, suspect, vehicle, and other types of
information.

»Trend
Crimind activity that is generdly related by locetion, time, date, modus
operandi, or other characteristics and is not committed by the same suspect(s).

¥ Pattern
Crimind activity that is related by any number of characteristics (eg. location,
modus operandi, time, day, etc), but doesn't have sufficient suspect
information to confirm or deny the same suspect(s) involvement in dl of the
incidents.



¥ Series
Similar crimind activity most likely committed by the same suspect(s).

» Spree
Crimind activity that occurs as one continuous incident involving the same
suspect(s) usudly over alimited amount of time.

#Hotspot
A specific location where an unusud amount of crimina activity occurs.

#Hotdot
A paticular person responsble for an unusudly high amount of crimind or
suspicious activity at one or more locations.

#Hot Product
A specific type of property thet istargeted by criminals.

! Steven Gottlieb, Crime Andysis. from first report to findl arrest.
2 Dan Hems, Crime Andyst, “Anayst Arsend” (private circulation 1998).
3 Tempe Police Department Crime Anaysis Unit web page www.tempe.gov/caul.




LESSON 1: Tactical Data and Map Layers discussion and
demonstration

What are some types of tactical data?
Zoning (Resdentid, Commercid, Indudtria)
Business license file information (Bars, restaurants, convenience Stores, €tc.)
Electrica and water usage

Example: cultiveting marijuana

All of these are data useful to determine possible future targets “Target Andyss’ or
“Hunting Ground.” Many of these types of data are not necessarily spatiad in nature
but are critica to conduct thorough Tactical Andyss.

What are some different map layer sto consider when doing tactical analysis?
Street lights, bars, pay phones, bus S0pS, g=
drip mals, number of employees / = EniEacE
daffing, occupancy, dories / building :
levdls, busness license file (bar/liquor :
establishments, sex oriented  businessss, | e '.
taxing and zoning, €fc), subway or light
ral sysem, pacd layer and underlying _
data, etc. bl -

Example: Why would we want to know - é
how many employees are present? j .
Andyzing how many employees ae ' =4 )
present a any one time would dlow you =~ -
to sdect potential targets based on an

andyss of the past crimes whee a

robbery suspect hit (targeted) convenience &%
stores with only one clerk on duty. -

Example: Why use parcel information for
tactical  analysis? Usng parcd
information provides more information for
a visud andyss of the area under study.
You can determine adley access, corner
houses, houses not facing or adjacent to
other houses, open spaces, parks, houses
from corner, etc dl from the congruction
of aparcd file

Now let’ s examine the map and data layers we have available for our tactical exercise.



Do together:

The firs gep is to open our Fort Collins project in ArcView to view which daa and
geographic layers we have available to us.

Step 1) Launch ArcView, and when prompted at the ‘quick start’ menu, click Cancel.
Now sdlect from the ArcView menu File | Open Project.

Step 2) Navigate to the C drive. Sdect the Fort Collins subdirectory, sdlect the
Fort_Collins.apr filelocated therein. Click OK.

We now have the layers or “themes’ tha have been saved under our Fort Collins project.
Only one theme should be visble a present — City_Streets. The next steps will show how to
turn on and off the available themesto display the data.

To turn a theme on, click the open box at the upper Ieft corner of the theme you wish
to display. A check mark will appear and the data layer will be displayed in the
View.

Certain themes may be displayed but Hill not visble in the View. This may be due to a
theme covering another theme, the data not being vishle a the dtitude you are viewing the
View, or the data is not present at the area you have focused on your map. By reordering
themes and changing the zoom levd, you can better display the data.

Now let's view the data and map layers available to us in the Fort Collins project by turning
on and off the fallowing themes:

View Data layers available
Known Offenders
Recovered Property

View Map layersavailable

Point files
Apartments
Pawnshops
Bus Stops
Churches
Cemeteries
Shopping Mdls
Schools

LineFiles
Light Rall
Bike paths
Bus routes
Rivers



Highways

City Streets

County Streets

Railroads
Polygon Files

Reporting Didricts

Parks

Resdentid Zone

Commercid Zone

Industrial Zone

Lakes

Airports

City Boundaries

Zip Codes

County Boundaries



LESSON 2: Geocoding, Point Symbol mapping, Proportional
Symbol mapping

Now we will ‘spatidly’ display our gpartment burglary information by geocoding the tabular
data

Purpose
Address matching is a process that compares two addresses to determine whether they are the
same. To match addresses, ArcView looks at the components of addresses in both the tabular
data file and the feature data source. Then ArcView looks for certain standards and makes a
decision about whether addresses match.
Address Geocoding in ArcView is a process that creates a theme based on address data in
tabular form and a reference feature theme. Address Geocoding in ArcView includes the
following functions
- Make atheme matchable

Add address eventsto aview

Locate an address in atheme

Use place name diases

Use dreet intersections

Geocoding data
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To perform geocoding in ArcView, you must have two datafiles:



A feature data source. This is a theme that has address attributes associated with
geographic features. The address attributes are stored in the themes attribute table.
Address geocoding requires certain attributes to make the theme matchable.

A table of any format that ArcView supports, eg., a cusomer list. This table should
contain an address field (and a zone fied if you want to geocode addresses in different
zone or Zip Code) for each record that ArcView can use to maich againgt the matchable
feature data source.

Address matching

ArcView will compare addresses in the event table with the address attributes in the
matchable theme. ArcView applies standards and rules to make decisons about whether
addresses match. When a match is found, geographic coordinates are derived from the
matched feature and assigned to the address. If a maich cannot be found, you can edit the
address if it has errors or relax the matching parameters in the Geocoding Preferences so that
thereisahigher likdlihood of finding a match.

Alias Tables

ArcView dlows you to use place name diases for address geocoding and locating an address
on a view. Aliases are usgful for commonly known places such as City Hal and Generd
Hospita that may not have commonly known addresses.

Using street intersections when you geocode addressesin a table

In the Address field of the address event table, you can have addresses represented by street
intersections delimited by an "&" by default. An example is 'Pos Ave & E Dayton S
ArcView searches for the intersections in the matchable theme and assgns the coordinates of
the intersection to the geocoded theme. In this case, an offset distance does not apply. Also
for intersection addresses only, zone information is not needed even if the matchable theme
uses an address style that requires a zone field.

The geocoding process. Follow these steps to perform address geocoding in ArcView:

To make a theme matchable

1. Add a theme to a view. The theme should contain the necessary matchable address
atributes for geocoding. Geocoding againgt SDE database themes is not supported.

Note: If the data source already contains a geocoding match source object database
and a geocoding index, the theme will become matchable right away. See Geocoding
Index. You can skip the following steps of making the theme matchable.

2. Make the theme active. Open the Theme Properties didog box and display the geocoding
theme property pand to choose a suitable address style for the theme. The address style
you choose determines the fields and the way of indexing a field, as well as the data used
for geocoding addresses and locating an addressin aview.

3. ArcView finds the default field from the attribute table for each component of the address
dyle. See Geocoding Theme Properties for description of each avalable style and its
components. You can change the fidd by sdecting a new fidd from the drop-down ligt.
A check mark in front of the address component indicates that the component is required.
A checked component needs to be filled with a data fidd from the atribute table. A



component without a check mark is an optiona component. If no suitable data fidd is
found from the attribute table, <None> can be set to the non-required component. Note
that if no data fields are sdected for the required components, the theme cannot be made
matchable,

4. ArcView provides you with an option to use place name diases. Sdect a table in your
project that contains the aliases and their associated addresses. See Working with place
name diases to learn how to creste and use an dias table. Attaching dias information to
the theme dlows you to locate an address using a place name dias. Sdect <None> if you
do not want to use place name aliases.

5. Press OK to make the theme matchable. ArcView will display a message box for you to
confirm building the geocoding index using the sdected address syle. Press Yes to dart
indexing the data of the required components. If <None> is sdected for a required
component of an address style, pressng OK will not make the theme matchable.

Geocoding: “Putting dots on a map “— teke tabular data and display it spatidly. The
following geocoding exercise is not to demonstrate how to geocode but some of the possible
problems you may encounter when you do.

Do Together

Step 1) In the Project window, sdect Tables and
click Add. Navigate  to C:\
Fort_CollinsCrime Data, sect  the e e &
“Burglaries.dbf” database file and dick OK.

Lizing Addees Sigks: | U5 Sirsel

Chenge Address Siple.
Step 2) Make the “City Streets’ theme active by o T = [
clicking on it in the table of contents. o pan [ =
Step 3) Sdect View | Geocode Addresses from the T =
menu bar. s Dt | O
. . Az Table: | (Hors> - @
Step4) Choose a new file name and location by Gegecekd Theme: 1, colncteiis_daidhnrglaw ocalonat |
clicking on the open file icon a the bottom of Giencocing Fraferences |
the didog box, next to “Geocoded Theme’. [ faciwaeh |  ladiwkiac. | Cwesl |
Let's name our new theme “Burglary
L ocations.shp” and place it in _
C:\fort_Collins\Crime_Data. o B
Geocodng nesulls lor Buiglay iocatioes shp
Step5)  Click Batch Match. The results should o
return that cumulatively 100% of our data Na Mateh 0y
geocoded. Click Done. e
Gnocoding Prelemnees. |
Step 6)  Now while back a our View, letschange _—toie= | =0 0 ][ Gee |

the default color vdue attributed to our



Step 7)

Step 8)

“Burglary Locations’ theme to a red point.
Double-click the “Burglary Locations’
theme. The Legend Editor will appear.

Double-click the symbol and change it to a red
circle, 10 point in size. Click Apply, and close
the box.

Select Theme | Properties from the menu bar.

! Logend Editar I =] E3 |

Load..

Theme: EHFEE
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A didog box will appear. In the “Theme
Name’ section, rename theme “Burglaries’.
Click OK.
Cuslom..
eanced. | Stdigics. | A | bew |

We have points on a map — wonderful, now what?

Conduct

futher andyss if
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nothing apparent yieded. In
the next lesson we will
continue our andyss usng
Proportional Symbols mapping.




Proportional Symbol Maps

Proportiona symbol mapping, dso caled graduated point symbol mapping, is used to show
relative magnitudes of phenomena a specific locations. A symbol form, such as a circle, is
chosen and the symbol sze is varied in proportion to the quantity it represents. A series of
graduate symbols illugtrate ranges of data Much research has been done on symbol sze.
Graduated or proportional symbol sizes are easly underestimated by map-readers forcing the
cartographer to exaggerate their sizeto aid in map interpretation.

Problem Explanation

Proportiond symbols are NOT based on the spatia relationships between point data but the
frequencies of the underlying tabular data. Because of this, proportional symbol maps can be
mideading or just plan wrong if the tabular data is not ‘cean’ (Address data cleaning
involves the process of removing unwanted characters from an address vaue, correcting
spdling, prefix and suffix information, and assuring that each addressis properly formatted.)

ArcView's geocoding preferences perpetuate the problem by finding and placing points on
locations where the underlying address information is imperfect.  Further geocoding done
interactively will find even more problematic addresses and display a point, however, it will
not change the tabular datar  Because of these *hepful’ utilities in the GIS, when we conduct
andyds usng the tabular data, the results can be skewed. To avoid this pitfal, one must
ether clean the tabular data or use another ‘reference variable to conduct the andyss
againg. In the case of addresses and our gpartment complex burglary series, the apartment’s
name vaiable is ‘cleen’ and provides us with unique vaues for each agpartment complex
location. Using the gpatment complex’'s name when conducting anadyss of apatment
complex data can dso be hepful to avoid the problem where complexes that may have
multiple addresses.

Data which can be problematic and thus, improperly counted and represented spatialy
- Intersections
Apatments, Suites, Additiond addressng information (common place names)
Interactively geocoded data
Sodling and Geocoding sengtivities st a anything other than  100%
accuracy.

Solution: How to avoid problems with geocoding and proportional symbol maps / spatial
statistics.

One way to avoid the proportional symbol problems is to conduct frequency on counts of
coordinates. The seps involved in usng the X and Y vaues as a unique varigble indude

loading the ADDXYCOO ript from the “Samples’ directory of ArcView, running the
script againgt your target data, cresting a new unique variable, performing a concatenation
function to join the X vaues and Y vaues and insarting the newly joined vaue in your new
variable, and then conducting the count on this new variable.

Address name, business name, parcel ID number, or any unique vaue assgned to an address
va ue can be used to perform accurate proportional symbol maps and spatia datigtics.
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Do Together

Now let's peform a proportiond symbol mgp usng the Address Name variable in our
“Attributesof Burglaries’ file

Step 1) Open the dtribute table for your

& Attibuves of Burglarics

Burglaries theme. To do this dick the =
. . AM38lover S (COFPEATOPAPARTMENTS tAl8 =
“Burglaries’ theme in your teble of |s0=wD QADRANGIES 413
. . . T4 E migh 51 + EMIGH APARTMEMNTS +B23
contents to make it active and then click |17 aciwm s torinroramrniE e
the Open Attributes Table button [ s Frtmrossenione s
1 1713 50 b1  COFPERTOP &FARTMENTS JB20
|located on the ArcView toolbar. Toheeee b HESIE APSTMENTS Tl
135Psen St PATTOMPLACE  iBAD
. . 119 S e St CCOFPERTOP ARERTHMENTS =Rk
Step 2) From the Attributes of Burglaries tabular [@@imam:o ™ " isoe amsmmmiits 77T TS
dat . sect th Add N PRSIl ED) . PRESIDERRRTIEN TS, o 0 R
a VIaN’ e r% a‘ne ﬂm [ Y T A T O [ Y .n; il

vaidble (Adrname) by dicking on its
column header.

Step 3) Now click the Summarize button on

the menu bar. The Summarize button is = swear | Tre e Do &

depicted by the sgma character. Once

in the Summarize didog box, there is = = == 1 z
no need to specify any additiond smnsess =

cdculaion information as it will " =

automdicdly cdculate a count on the -
sdlected variable.

Step 4) Click the Save As hutton in the didog box, navigae to
C:\Fort_CoallinsCrime Data and click OK to save the file Click OK
again to return to the View. (Remember the name — sum2.dbf).

Step5) To join the count table =0
(sumldbf) to the crime
data (Burglaries) you must
open both the “Attributes
of Burglaries’ table and
the “suml.”

Step 6) Sating with the suml.dbf
table, sdect the Adrname |-
fidd by dicking its :
column header. Now dlick -
the  Adrname  column
header in the “Attributes
of Burglaries’ table.

Step 7) Sdect Table | Join, or

11



cick the Join button on the toolbar.  We now have our Burglaries data

containing our new summary data

Step8) To create a proportiond symbol map, ERERIEECTE P 3 )
doubleclick the “Burglaries’ theme. The I::“ﬂ;:'::jdwsm j—;:':+
legend editor will appear. e
Clazsification Fiekd [ Count = sl
Step 9)  From the legend editor, Change the Legend ummwmulni ji‘
Type to “Graduated Symbol” and change = skl e Labal |
the Classification Field to “Count”. Change it b SPEERERT =
the Size Range to “4-20". Click on Classify ; e E
and chenge the Number of Classesto™4” | @ "o o
Step 10) Double-click the symbol tool, and Change the ; .:
cplor to red. Now close out the legend editor +| 5 Iilﬂ o] ]l s
didog. T e [ |
bivawed. | Siles. | Uee | 0T TiERRITTY
You have successfully crested a & '%%:
proportiona symbol
representing  the  count
frequency of burglaies a& an
address. Do the results of the
proportional symbol map yidd
any interesting results? Have we T
learned more about our trend ,
based on these results? If not, n S
let's continue our andyds by
cregting a proportiona  symboal
map based on another variable ,
and begin to andyze the spaid !
relationships between our
burglary locations and other data. B
] Gt i [ 57T Eininte | e msim | SR
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LESSON 3. More Proportional Symbols and spatial relationships

In lesson 2 we saw how to create proportional symbol maps, that is, increase the point
symbol Sze reative to the number of occurrences a that location. Now we will use
proportiona symbols to show another variable or ordina vaue.

We will now grow the point symbols relative to the value of property take a a location.
Ancther agpplication could be to shade the points based on their chronologica order in the
series.

We cannot smply create a proportional symbol map for each location’'s total monetary
property losses because each location may contain multiple burglaries. If there are multiple
burglaries a a given location and we were to creste a proportional symbol based on the
location, then the results would be multiple proportional symbols on top of one location. To
avoid this, you mus first calculate the TOTAL monetary property loss & each location, and
then create a proportionad symbol map based on those result totals.  To retain our address
name count proportiond symbol results, we will use a copy of its theme to peform the
property loss proportiona symbol.

Do Together
Step 1) The firg step we'll need to perform is to make a copy of the Burglaries theme
S0 that our property loss proportional symbol results will not override the
location proportiona symbol results. To do this, make the “Burglaries’
theme active and then sdect Edit |Copy theme from the ArcView menu.

Step 2) Now sdect from the ArcView menu Edit | Paste. A copy of the Burglaries
theme will appear in your table of contents.

Step 3) Make the new “Burglaries’ theme active (it will autometically gppear on the
top of al other themes) Sdect Theme | Properties and rename this theme to
“Property Totals’.

Step 4) Now we will peform the same deps as done in lesson 2 to create the
proportiond symbol map. Open the attributes table of “Property Totals’
and sdect the Adrname field. Now sdect Fidd | Summarize. The summary

dialog will appear.

Step 5) From the summay didog, sdlect ERETTETEETITI
Propval from the Field drop down Santie | [C4For_Cobne\Cime_Ciaefusund ol ok |
combo and Sum from the | a4 Carcel
Summarize By combo. Now click | [Fura g [ I
the Add button to move the desired  cinmen Debte
cdculation to the box to the right. T R

4
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Step 6)

Step 7)

Step 8)

Step 9)

Step 10)

Before we proceed, however, we will want to save the summary results to our
Fort Collins crime data directory. Click the Save As button and navigate to
C\Fort_CallinsCrime Data.  Click OK to save the sum2.dbf file to this
location. Now click OK to complete the summary.

Now we must join the

]

summary  resllts to our

Burglary data. Open both the = s = |

atribute tables for “Property
Totals” and “sum2.dbf.”

From the Sum2.dbf attribute
table, click the column header
of the Adrname vaiable
Now cdlick the column header
of Adrname in the
“Attributes  of  Property
Totals’ table.

Sdect Table | Join from the

E L et L1 T

ArcView menu. The sum?2.dbf
file will disgppear and the Property Totds table
will now contain our summary results.

To create proportiona symbol map based on
property value totas for each location, double-
click the “Property Totals’ theme to open the
legend editor. Select Graduated Symbol from
the Legend Type combo. Select
“Sum_Propvals from the Classfication Field
combo. Select the Classify combo and change
the Number of Classes to 3. Change the Size
Range from 4-12 to 4-20. Double-click the
symbol in the legend editor, and change the
color to red. Click Apply and close the editor
by clicking the X in the upper right corner of
the dialog.
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You have just crested a 5%
proportiond  symbol  map
which  depicts the totd
monetary loss accrued by
each apatment complex.
The results have been
represented  visudly by
increesng the point dze

i S HEahE
LI

relaive the amount of s,
property taken. e

o
Do the rewlts of our s | |
property vaue loss map | g |
provide us awy indght wlnon ]

about the trend? Did we e |
lean anything from these R
results that could be used to

predict where the suspect

may drike next? What was
the top location for

property loss?

| e o v | £ ey mm

There are other uses for proportiona symbol maps other than to show relative magnitude of
data a a location. We could dso use the proportiond symbol map to depict movement,
sequencing, or strikesin chronologica order.

One example of how you may use the proportiond symbol map to depict movement is to
grow the points relative to their chronologica order in a trend or series. The results would
depict smal points for older or initid strikes in a case and grow larger as the strikes occurred
more closdly to the most recent case. This is a means of performing tempord andysis usng
the gtatic results provided through a GIS.

Let's now take what we have done so far and compare it againgt the other spatid data we
have available.
Spatial analysis of relationships between crime series and?...

Let's begin by turning on and off our various layers to identify possble spatid relationships.
Do you see any possible spatid relationships that we should explore further?

In Lesson 4 we will begin to use the GIS power to assg us in identifying potentia
underlying spatid relationships  We will dso utilize a free extendgon origindly developed by
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Ecologigt to study anima movement patterns and apply it in the sudy of our offender and his
patterns.

Animal M ovements:

One of the best sets of tools available to the modern crime andyst was developed for the
science of Ecology; specificdly, the United States Geologicad Survey's homegrown ArcView
extensgon, Animal Movements. Developed to study migration and movement patterns, but
contaning many tools for generd movement dudy, this professond extenson was
practicadly unknown outsde the science of Ecology. The potentid of this extenson to
radicdly advance the fidd of tactica crime analysis was redized in 1997. Dan Helms, Crime
Andya for the Las Vegas Meropolitan Police Department, was unsatisfied with exigting
methods for studying and predicting spatid behaviors, so he turned to game tracking experts
in Southern Africa for help in andyzing the movements of a serid sexud predator on the
hypothesis that the seemingly disparate disciplines might share some important truths.

What Helms discovered was a wedlth of tactics, techniques and science created over decades
and centuries to observe, andyze and even predict anima movements. These techniques
could make use of scattered observations to deduce such factors as “Home Range” “Hunting
Grounds,” migratory patterns, and much more. Hems contacts sated that many of their
techniques have been incorporated into an ArcView soript, Animd Movements. Hems
downloaded the free extenson from the United States Geologicad Survey web page
http://www.absc.usgs.gov/glbalgistools.

The Animad Movement Andyss ArcView Extenson deveoped by the Alaskan Biologicd
Science Center (USGS) is a free add-on to ESRI's ArcView desktop GIS software application
that provides ArcView usars with numerous functions to andyze and predict spdid
information.

The extenson was developed by Hooge and Eichenlaub in 1997. Dr. Hooge is a Research
Population Ecologist and Mr. Eichenlaub is the GIS Coordinator for the Glacier Bay Nationa
Park. The Animad Movement extension is a collection of more than 40 functions to ad in the
andyss of animd movement data The extenson fills a definite void in the avalability of
affordable, powerful toolsto incorporate into one's GIS.

Let's teake alook at just a few of the functions provided by this extenson and review their law
enforcement gpplicability with red-world examples.
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LESSON 4: Sequencing and Temporal Analysis
Polyline from Pointfile

The firg function we will we examine and apply to our burglary series is the Polyline from
Pointfile routine. This function will “connect the dots’ from a point file which has been
ordered chronologicdly and will provide distance measurements from point-to-point. While
this capability might at first seem trivid, in fact it represents one of the most crucid advances
in viewing the didribution of said caimes and exemplifies how sSmply changing our
perspective can revolutionize our ability to andyze crime.

By andyzing redationships between intervas in time and distances in space, we will be able
to cdculae datigtics on the devdopment of patterns between cases and provide enhanced
predictions. Taking the bascs of this information a step further, we could apply a Lag
Vaiogram to the cases under sudy. This technique adlows the andys to identify and andyze
repedting cyclic patterns within a crime series - in other words, the “tempo” of a series. For
instance, if a sugpect were to drike in digance intervas of 1 mile, then 3 miles, then 1 mile,
then 3 miles etc.,, we could andlyze the cyclic pattern of this series to reved tha the next
drike may occur 1 mile from the last drike. If one were to smply take the mean distance
between dtrikes, the results would be less accurate by yielding an average strike distance of 2
miles and a prediction that the suspect may drike 2 miles from the lagt drike location. A Lag
Variogram applied to the distance measurement results returned from the Polyline from Point
file function enables the andyst to more accuratdly predict next or future occurrences based
on past behaviors.

Ingtead of trying to identify patterns based on the locations of points, we can sudy the
changes between points, symbolized by the lines, to create a more accurate and refined
forecast.

Do Together
Step1l) To load the Animd Movements extension; i

- . Bwaiabes Edensgans:
Open Windows Explorer, navigate to the e 5 -

Fort Callins directory and double click on | Xk 15

MOVEMENT.EXE. This is a sif-extracting | !t | —
zZip file ~ When prompted choose the | TEEEEs J Fisee
destination location as 1 Ntk Anayed I Heke Cielaal
C:\ArcViemAv_gis30\ArcViewExt32 o |1 M et =

Lboul

wherever ArcView is inddled. Click OK 10 mommmm s s o o
unzip the files to this directory and then close =% =
the WinZip utility to return to ArcView.

Step 2) Sdect File | Extensions and click on box next to “Animal Movement
Analysis.” Click OK to load the Anima Movement Analys's extenson.
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Step 3) From Fort Collins View, make the D |
“Burglaries’ theme  active Hect =
Movements | Create Polyline from Point
File. Navigate to
C:\Fort_CoallinsaCrime Data and name
the theme “sequence.shp”. Click OK to
save the new line theme The ——y
sequence.shp line theme should now be
added to your table of contents.

Step 4) Double-dick “sequence.shp” to open its legend editor. Double-click I'**lé g *%Eﬂi@
the Iine_ under_“5ymbol” to open the Pen Pdette. Select_ the second H{,_E—_l
arow line option, change the size to 1 and change the line color to m 2
red. Click Apply and then close the legend editor by clicking the X - ﬁﬁj

at the upper right corner of the didog. r:u-1 A

e [BA =
P 1 —|

E

Step 5) Let's now labe our newly created arow line theme by placing a
number depicting the sequence or order of each case in the series.
Fird, make the “sequenceshp” active. Sdect
Theme | Auto-label. From Labd Feld, sdect Lah:tll'ldd:

“Link ID." Click OK. € Lz These's Task Labal Placenert Pingpety
& Firad Bzt Lahel Placemant
We now have created a line theme that depicts the movement or T
course of our series. Does the results of this routine provide us % Remoue Dupdcates
with any information about our trend that was not apparent Lire Lol Fasion O
before? Can we begin to predict future events based on these SR G
results? 7 Gke Lahels
[T Labs Onlp Festaes inVisw Extenl
e
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LESSON 5: Direction & Distribution

Jennrich-Turner Ellipse

The Jennrich-Turner Ellipse dlows you to cdculate a bivarigte norma probability dlipse, the
mgor and minor axis, and the arithmetic mean from a sample or populaion of event points.
It is primarily geared toward developing smple home range-habitat modds. Simpligtic in
function and flawed in its dependency on a bivariate normd digribution, the tool dlows the
andys to congruct possble hunting grounds based on probability dlipses. The results of the
function are dlipses providing an area accounting for 95, 90, and 50 percent distribution
respectively, as wel as a graphic representation of the polarity of the cases and the center
(centroid) of the cluster under study. The polarity graphic will dlow an andys to discern the
detigica direction of the duger. Many cime andysts will recognize smilarities with
andyticd methods dready used in the professon, most notably Spatid and Tempord
Andyss of Crime, (ST.A.C.) Unlike the origind ST.A.C. program, however, the sengtivity
of the Jennrich-Turner Ellipse in the Animd Movements extenson is infinitdy adjudable,
and dlipses are polarized aong a complete 180 degree sweep, not condrained to a
rectangular grid. The grgphic qudity is dso more dynamic, dlowing for the converson of
the dlipse to a polygon theme. Given this new theme, you can then perform spatid queries
for further andys's usng the Jennrich-Turner results.

We will use the Jennrich-Turner Ellipse to determine the area where 50% of our burglaries
occurred.

Do Together
Step 1) Makethe “Burglaries’ the active theme.

Step2)  Sdect Movement | Jennrich-Turner Home ENEEEETIECITES

Range from the ArcView menu. Which robabity v ipse b vse? or_|

TR B ER R,
Step 3) Sdlect 50 as a probability elipse and then

click OK. Statigticd resultswill be displayed in adidog box.

Step 4) Click OK to dose the datidics didog and

H The k4 =31z 9
return to the dlipse results. T e LAy a7
Tha Aima EERR B6I4E
The prmery 305 lergth 1238727
The secardany ank: k=ngth B35T7.01
Thadngh 11EH2
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So what does this tdl us about our burglary series? The Jennrich-Turner Ellipse can be used
to andyze the polaity of the cases under study. The polaity is smply the dSaidicd
direction of our cases. This can be compared agangt existing transportation routes to
determine if the polarity of the cases follow bus lines, mgor roads, highways, bike paths, etc.
It may aso be used to predict future events given agenera direction that our cases follow.

The arithmetic center or “datistical center” of our cases is aso provided. Much research has
done which dipulates that offenders commit ther crimes where they “live, work and play.”
A compaison of the center of our cases to known offenders invedtigative leads, fidd
contact, etc. should be completed in an attempt to uncover potential suspects. Findly, we
aso know now where 50% of our cases fell.

Now, let’sturn on “Known Offenders’.

In Lesson 6, we will use the power of the GIS and its ability to query data based on its spetia
relationship to andyze our burglary trend.
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LESSON 6: Target Analysis& Spatial Relationships

We will begin our andlysis by sdecting those gpartment complexes that have been the victim
of our burglary suspect and andyze them for any commondity or Smilarity. This takes a
dep further in our andyss by not soldy andyzing the suspect or crimes he has committed,
but by andyzing and underdanding his targets. By understanding the types of targets that
our suspect favors, we can begin to focus on targets that fit the ‘profile and discount targets
because they don't fit the profile  This is the bass for Victim/Taget Andyss or
“Egablishing the Hunting Ground.”

Target Analysis

Do Together
Step1)  We will firsg begin by querying agang the “Apatments’ point file which
share a ‘spatid rdaionship’ with the “Burglaries’ point file (i.e those
gpartments that have been the victim of a burglary.) So, fird we must make
the“Apartments’ theme active.

Step 2) Sdect from the ArcView menu Theme |

Select by theme. Seichteniine of et thenes ot
i. Change “the odected features of” [eewmeoe==n = T,
combo box to reflect “ Burglaries’. i seecte I o hadio ot
ii. Change “Sdected features of active = [Eaki =] __ Sekotionter |
themes tha” to “are within disance  caeomidsse
of” [ 500 Capcal

lii. Change " Select distance” to 50 feet .
iv. Click the New Set button.

Step 3) Open the attributes table of “Apartments.”

0 s ey o 0

Step 4) Promote those selected records e

to the top of the matrix by [T —————
dicking the Promote button - = . -
located on the ArcView toolbar.

Now we can conduct our andyss of those =~ @ = o= = i
goatment complexes that were the vicims of a & = =]
burglary in an atempt to identify commondities = * o |
or  dmilaities Begin by doing a visud 5
comparison of these data Does anything jump

out & you? Do you see anything the targets |
have in common? '

S

T T T | e | 1 P
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Identified that: all apartments that were hit are under 800 in rent and had a capacity for
occupancy of over 100 units.

Given that our analyss of these daa yidded that those apartment complexes that were the
victims of a burglary from our suspect each had in common (< $800 rent and >100 unit
occupancy) we can use tha criterion to sdect ALL apatment complexes in our city (or
hunting ground) that fit this profile to determine possible future targetsd So let’sdo it.

Establishing the Hunting Ground

Do Together

Step 1)

Step 2)

Step 3)

Step 4)

Step 5)

Step 6)

Step 7)

Step 8)

With the “Apartments’ attribute table open, desdect those complexes that
have been highlighted by dicking the Clear Selected Features button on the
tool bar.

Sdect Table I Qua’y from the ArcView -?_' Atibetes of Apaitments
menu. . Jhddiend] == [ = y
i. In the Query view, type of el i EAEaR (e :
condruct this datement:  ([Rent] e I [ 1?31111
<=800) and ([Occupancy] >=101) | i A———
ii. Click theNew Set button. _;:j*f;mw'u?n - ¥ Ui Yaues
iii. Click the X in the upper rignt | e = f
corner to close the Query dialog. sifole |
= Select From Sat I

Now make the Fort Callins View active
by clicking on its title bar. The “Apartments’ theme should ill be the
activetheme. If not, makeit so.

Sdect Theme | Convert to shapefile — name the new shapefile “Possible
Targets’ and savein C:\Fort_CollinsMap_Data.

i. When asked to “ Project” the data, choose NO.

ii. When asked to “ Add themeto current display”, choose YES.

From the View's table of contents, Double-click the “Possible Targets’
theme to open the legend ediitor.

Make "Apartments’ active, and again desdect the highlighted gpartments by
clicking the Clear Selected Featur es button.

Make “ Possible Targets’ active. f"iéiﬂ*‘i*i“* 2

|

Now double-click the symbal displayed to change its properties to: : f,' E J
i. Symbal: outlined circle . s g

ii. Color: orange e @ @3

iii. Sze 24 e B E
. =
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Step 9) Click the Apply button and close the legend editor by clicking the X in the
upper right corner of the diaog.
Step 100 Now we must reorder the new “Possible Targets’ theme so that it is below

our “Apatments’ theme. This is because the “Possble Targets’ theme uses
a larger symbol than the “Apartments’ theme and will not be visble. To do
this click and hold the mouse button down while you drag the “Possible
Targets’ theme until it is bdow “Apartments’. Release the mouse button
to set the new location.
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Step 11) Now turn on the Polyline to point file theme “Sequence.shp” to assg us in
identifying potentid future targets based on our andyss of past targets and
the movement patterns displayed by our suspect.

Where will he strike next?

I D
MR

Ernbales ol Bugbnan o Saquiroarhp
Athibraiez of Knosan ol a7

Ahibutes ol Reaoveind p T Rung e
#itrbules of Sequenca zh & 0. A500
burgeres & SR

i b £
Wiaez
manl b ;
g g @ 10 o
Charta

'ﬂ- Knomn afien feres
L3

@ & apaimens
Ui B

o Pussibie Targes

O

| Racosmind prape

-5

:
L
bl

| Pasncheps

1 Bus o
&

| sk
1

| Sheppmp Mall
G A ateikE
u

_| Schece
&

| Bk pahs
Fi

| Bue raukes

i

e

o Gy thues

W

_I G sunky Eigis

| A aiboxis
S

Qg (LT FATE ST A 447 E00 261 & Esberd: (D00, 0000 B Sraee 000 2 H -
i sian | Eiico: - moieantue, |[8) Arcvien G5 32 Rervien - & hour isoical e || BRSPaar Shop Fio-Spéi s [ Ry 12 u

24



