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Introduction

The role of ‘place’ in crime

The principal spatial theories of crime
Crime mapping in practice — five examples
— Intelligence gathering

— Performance review

— Crime analysis

— Criminal investigations

— Targeting reassurance

Research agenda

— Beyond blobology

— Publishing crime statistics to the public
— Spatial significance

— Spatial regression

— Modelling and simulation

— Crime prediction
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The role of ‘place’ in crime

* Two key considerations
* Crime has an inherent geographical quality
* Crime is not randomly distributed
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The role of ‘place’ in crime
Crime has an inherent geographical quality

* The four dimensions of crime
* Legal (alaw must be broken)
* Victim (someone or something has to be targeted)
* Offender (someone has to do the crime)

* Spatial (it has to happen at a place - somewhere, in
space and time)
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The role of ‘place’ in crime
Crime is not randomly distributed

* If crimes were random
— Equal chance of them happening anywhere at anytime

* But crime is not randomly distributed

* Concentrated into places of activity
— Crime hotspots

* Series follow geographic patterns
— Serious and volume crime
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But why map it?

* Questioned as a “process that reveals what |
already know”...
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Example
A Crime and Disorder Reduction Partnership

Vehicle crime - 6% success rate
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Routine Activity Theory

Cohen and Felson (1979)

e States that for a crime to occur, three
elements must be present

— Motivated offender + Vulnerable
target/victim — the presence of a capable PROBLEM

guardian Target/victim

— With the crime occurring in some ‘place’, in
V)
Target/victim}
@ER D

space and time
* lllustrated by the ‘Crime Problem
Analysis Triangle’
* Helps to explain the interaction between
offender and victim/target, and the
influence of place

* And how we can address the problem

ﬂ%ﬂﬁ
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Crime Pattern Theory

Brantingham and Brantingham (1982)

Personal activity space

— Nodes: where people live, work, shop or seek
entertainment

— Paths: routes between nodes
— Creates an ‘awareness space’

Offender awareness space
— Opportunity space

— Victims/targets interaction with offender’s awareness
space helps explain their risk to victimisation

Offenders are restricted in how they move around
space
— ‘Least effort principle’

— people will usually exert the minimum effort possible to
complete their tasks

— shopping, performing recreational activities, visiting
friends, traveling to work, and the journey to crime

— decay in the frequency of activity against distance

— meaning that offenders tend to travel short distances on
average to commit their crimes

Work or
School Entertainmentand

CJAwareness space
CJOpportunities

-Areas ofcrime

Friends occurrence

>

Buffer

Distance decay 9
zone

Offences

Modal crime
trip distance

Home Increasing distance from home <
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Crime Pattern Theory

Brantingham and Brantingham (1982)

* The distance decay function can though be different in

shape and orientation to represent different types of
offending behaviour

— E.g. shopping trips can be divided into two general
categorles

Convenience shopping: high frequency of short trips because people

will tend to purchase items such as milk or a newspaper from the
closest possible source

* Comparison shopping: buyers are seeking more expensive items,
looking for a wider range such as electrical appliances, designer
fashion items, furniture, or cars.

* Distance decay difference - applied to crime

— inquisitive criminal behaviour may be more frequent over shorter
distances

— organised and planned criminal behaviour may travel further
distances to complete tasks.
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Crime mapping ...

* "“a progressive blend of practical criminal justice issues with
the research field of geographical information systems and
science” (Chainey and Ratcliffe, 2005)

* Exploits the inherent geographical quality of crime
— Where do offenders live?
— Where are the most vulnerable communities/targets located?

— How do offenders travel to the crime location?
, : %,
— Why do crimes occur in one area and not another? 5 %
PROBLEM

&
. &
— Where are our emerging problem areas?

Target/victim
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(Neighbourhood Policing)
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“Crime mapping technology has
provided for an effective electronic
mechanism that directly feeds into joint
NIM control strategy and tactical

processes” Inspector Mark Kenwood
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Gathering and disseminating community intelligence
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Performance review

Thames Valley Police Performance Group (CompStat)
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Going beyond the review of performance
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* Non-analysts often interested in exploring beyond
performance statistics
— Often best placed to pose ‘testable ideas’ that the analyst can then

explore

— But need information systems/technology that suit this audience

* Easy to use, reward the user with the information they require within
three mouse clicks, available on one page, encourages them to

explore

Ward Burglary| Burglary|Burglary| Fobbery| Robbery| Robbery WA WA VAP
septDs Octls| change| Septdb DctDB| change| Septlb DctlB| change

De Beauvoir B 3 3 3 0% g 7l 13%]

Mightingale ! 5 3 2 16 16 0%

Central 12 10 4 3 2 2 0%

Chestnut Grove 15 14 4 5 16 17 kB %

Trinity 17 15 7 5 22 21 -5%

Townsread 24 250 A% 12 12 0% 17

Ayan B 5 5 5 0% 15

southbourne 12 15 12 14 20

southfields 15 16 18 21 b

All Farthing 25 24 24 38 52

of Crime Science
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Crime analysis
Analysing vehicle crime in central London

“We think it relates mainly to local residents having their cars
stolen at night” (The Police)

* Crime analysis involves breaking
the problem apart and exploring
the specifics of the problem

* We have a series of questions
that we can turn into hypotheses

* Explore ‘place’ across these

* Helping to explain the problem

Figure 2: Looking for seasons
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Type of vehicles stolen
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Vehicle type description Offences %
Hatchback 1258 / 21 .7%
Saloon 1433 \24.7W
Estate 220 3.8%
People carrier 45 0.8%
Convertible 120 21%
Sports 42 0.7%

4 X 4's 4 0.1%
Moped or scooter 1494 ﬁSS%
Motor cycle 755 \ 13.0°/J
Motor caravan 11 0.2%
Van 274 4.7%
Other 50 0.9%
Not known 23 0.4%
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Theft of vehicles by time of the day
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Clerkenwell hotspot
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Vehicle type Camden Clerkenwell (n) Clerkenwell(%)
Car 51% 11 18%
7 - Sports or convertible 3% 5 2%

Theft of vehicles Scooter or moped 26% 95 42% I
 hah crime ceaslty Motor cycle 13% 70 31%
Van 5% 3 1%
Other 2.0% 10 4%
Not known 0.5% 0 0%
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So it’s not all to do with residents having their cars stolen at night ...
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Criminal investigations

Geographic profiling

One of the biggest clues
that an offender leaves
behind when they
commit a crime is where
the crime happened

Used to support an
information
management strategy
for serial investigations

|dentifying the probable
address of serial
offenders




Criminal investigations
Geographic profiling ot aady

T e L Lok (L
{ —0,

"\ A of o
Larriolg el

tehurch

« 24 armed robberies
1995-2005

Elarrl:nwby -
“oid Snmerhy

Trent . Corby Glen

S B : o
St Thistietan, ¢ ol 2
- . . i

i : Wgalpal

* 10 Police Forces Quardon " Mo
: f-‘mﬂev Edith “ reattord

@LEIEESter Weston)™ L. Stamtond Erida

* 11,300 sq. miles
* 6.5 million people

Highley |
4 Y*’l_ H gley;
{iddermil‘rs_t /

iy EHGLAND Rnthwell *eﬂ Sawry
Mrghy - Broughton ering

o
bury, - Brnrns ro
imar g s

eld

Raunds

Brampton.: . Had
wglllngburuugh Rushden 3 &
. O

¢ BBC CrlmewatCh Hatfield ; Leamningt ""‘\‘ U N | s D Irchester " Little Paxt':'”_i_,- .
= [Worcester Almeten & {4 N G D0 MiEy Nurlhamptun St Nedts”™ Comberto
Great o ratford-uj oI

'-., GInEY oamEY i Sand':,-' Potton!
Bedford” > 4
Cranfield Elasamgbnurno

appeal R
* Prioritising identity of _
suspects

| Pershaore S
VAR ETAL SFipstort y /

Evesham on Stour, Banbury 5
] i Y { E!In:nxhamo

' Milton Heyﬁ'e,_gn
Brackley

Bishops Cleeve SI0% 00 Upper

the vviald _ Heyfard Winglowe

--I.:Biceste'r

N & -5
_DCh.EItE.!I'IhﬂlTI Leighton” Birayi, -
. Buzzard ° | torf

L Aytesbury
\

Winodstock
-Fulbrook, b el A
o ; A nmney." :
Halweell EIDtIEYD_'@
rt o L]

Ly Lechiade Oxford |

3 Trlng Hemel




UCL Jill Dando Institute‘.’.’
of Crime Science

v e, Mail=
& < /| Bat
M2 Tweycross',

B41

h""""- ther o] -_;_--g:q { : P ; ' ar . g !‘-'.1 : = _ A

fon— oCodsal - W"{_‘_ # FE.“ amveorth® LK S Poresworth
L};Pﬁ@.%a'ij‘ s 2l \ 2 g/

oA R

‘f . X7 *\‘ /]
A%{ ﬁ‘if N

ark
Bozwort]
Sutton CF

Stoke
aldding

I-q

to
{EM
e
it

T
ambaLr ne
- a: "

Chaddesley,
L Corheft B

Cutriall
i Green
=

£ F '.ir-' |
f.f' A f -
g : ~ | Roval
-":r ) ~ Toqaad. . M, ] .- ﬂn}lngt[m
LT o il A 5

A




dh

UCL Jill Dando |nstitute‘.’.’
of Crime Science

High fear neighbourhoods
Reassurance targeting

* Geodemographic data
linked to the British
Crime Survey

* E.g. The relative
likelihood of the
resident population
perceiving teenagers
hanging around as a
very big problem in

Eccleshill, Bradford

(Source: Ashby, Chainey and
Longley, 2008)
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The future — crime mapping research

* To date research has been limited to exploring the where and when

— ldentifying retrospective concentrations of crime in space and time, and treating
space and time discreetly

* More robust treatment to the current techniques
— E.g. kernel density estimation: influence of cell size and bandwidth
* Exploring space and time together
* Beyond blobology
* Publishing crime statistics to the public
* The significance of where and when (spatial significance)
— E.g. understand how unusual the crime pattern is
* Why (spatial regression)
— E.g. relationship between why crime happens where it does against other features
— Not just as a global relationship but as a /ocal relationship
* What if (spatial modelling)

— E.g. if we target an intervention to a particular place what impact may it have,
including displacement and diffusion of benefit effects

* Where and when will it happen again (predictive modelling)
— Forecasting, early warning system, predictive crime mapping
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Beyond blobology - defining hotspots
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\ Daytime pedestrian counts in
London’'s West End.
Average pedestrians per hour (pph)
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Beyond blobology - defining hotspots
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Beyond blobology - defining hotspots
Middlesbrough - Theft from shops
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Beyond blobology - defining hotspots
Middlesbrough - Theft from shops

Grid_200m by Crime_rat
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Neighbourhood crime stats for the puib
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If we tell the public the facts about crime in their local area it will
increase their fear of crime?

“‘We don’t get the true picture, we want to know what’s really going on in our area, rather
than just relying on stories from the press” \West Yorkshire Resident

The public perception of crime is often 10 to 100 times greater than
actual crime levels

Why is it important to provide the public with neighbourhood crime
facts

— support a positive reassurance message that addresses the public’s fear, worries
and perceptions of crime.

— demonstrate how the police and partners are performing

— promotes transparency and accountability

— improves the credibility of crime statistics

— manages and supports public and media enquiries on crime statistics

— supports a Police force’s and CDRP’s freedom of information obligations

— because the Home Office said you should (Independent Review of Crime Statistics, 2006)

How do we provide them with the facts at the moment?
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Essex, Gwent, Merseyside, North Wales, " "
Nottinghamshire, Suffolk police forces
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Durham police and South Wales police

 Don’t look at us — visit the Home Office website if
you want crime stats ....
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Thames Valley

http://www.thamesvalley.police.uk/news_info/planning/performance/pf03-(

SUMMARY OF NOTIFIABLE OFFENCES IN OXFORD: 1 APRIL - 31 MARCH 2005

CRIMES FER 1000

DFFENCES FINALLY RECORDED POPULATION/HOUSEHOLD CLEARED UP CLEAR UP RATE
[Harglary Dwelling and Rkt (ifenoes

Burglary Dwelling { Householads } 1270 1,330 a8z 24.55 25.71 1242 sz 241 349 3.7 18.1

Criminal Damage to Deellings | Bouseholds ) 247 936 204 16.37 18.0% 1605 172 143 192 20.3 15.3

Burglary non Dwelling 1,237 a50 243 9.21 .08 Lol 198 [FE] 222 16.0 12.9

Criminal Damage bo other Bulldings 421 425 302 3.14 3.17 2.91 Eb 20 i) 20.4 20.9
Wehicle Crime and Related Offences

Theft of vehicle 795 791 744 -5.9 5.92 5.89 553 378 176 181 47.5 223

Theft from Wehick L) 78T 1L d50 =177 16,45 T3TT TS =50 31T | EE] I5E 7.

(Tatad Ther of and Srom) 3.00% 2,572 2,210 -14.1 Z2.41 19. 18 1642 728 427 3m 24.2 18.9

Wehicle Inferference 401 330 210 6.1 2.99 248 2.30 24 28 18 B85 RS

Criminal Damage to Vehicles 1,03% L1165 095 -6.0 774 868 8.13 116 (] 115 11.2 5.8
Wiglent Crime

Winlence Bparst the Person (Excsding DEoroer] 7,517 R 7.024 0.7 T8.7% 19.00 7008 1,835 1,211 1,376 7.1 T8 T AE 7

Disonder | Fublic Order, Violent Disorder, Rlot and Affrary ) T i) S0 L] 39 4 ] 5T TET TI5 =04 877 | LY A

Seuusl Offences 156 166 205 124 124 152 548 a7 ] 32.5 283 313

Total Robbary ErE] 291 270 2.41 2.17 2.01 106 21 7l 32.8 27.8

Total Viclent Crime Fril] 3,291 ERT] 145 ZEST 2451 EEE TG 150F 1,933 b, 157 3l
Street Crime

fobbery Business T Ex] | | e | 429 [ 026 [ 02l | ©0lF r] T 0 T ¥ | I N A =

Robbery Fersonal | N L | ™ | 34 [ =le [ L0 | L% TE I T I o I A - I =

Snatch Thet | I T T T N T T 6 | 6 | ] | nn | = 53
Trug OHences

Drug Trafcking T 56 | [ & [ @28 | o4z | o0as [  oas | S0 | a6 I [ [ _®53 [ 958 [ 746

Possession of Contralled Drugs {Excluding Cannabis) [ [i] | 5] | 137 | nja | 000 | ) | L0z | [1] I 1] | 115 | n/a | nya | [EX]

Possession of Controlled Drugs (Cannabis) | 1] | ] | 469 | nia | 0.00 | ooe | 3as | ] | 0 | 380 | n'a | wa | BLD
[Racially Agorveated Crime I 21 I 29 [ 145 [ saa8 7 0.50 [ ova [ wsos T F] I 30 I 50 I 3585 I 30.3 I 35.0 ]
[ TOTAL ALL CRIME [ 22564 | zi5084 | 21646 | 0.7 | 1can07 | 16018 | 1608l | 6516 | 5246 | G487 | ZBS | 244 | 3o |
(DEher Incidents

Domestic Inddents - Recorded Crime 251 956 1111 15.0 634 .20 8.35

Domastic Indidents - Hon Reoordabbe Crime: 593 Jan 231 178 4.42 588 5.92

Homophobic - Reconded Crime 13 16 21 313 0.1 0.13 [T

Homophobic - Mom Recordable Crime 3 5 4 -20.0 0.02 004 C03

Racist - Recorded Crime 7 133 180 353 0.50 099 134

Racist - Non Recordable Crime 33 41 45 2.8 0.25 0.31 0.33

Force tanget achieved I o= target niat achieved

Local Reduction Targets: Robbery 5% Burglary Deelling 5% Vehicks Crims 105
Local Detection Targets: Robbery 30%  Burglary Dwelling 25%  Vehide Crime 20%

From Apeil 2003 crime recorded in presdous years and no oimed in the curment year & disoounted from crime figures.
This results in lower onme and higher detection rates. This does nat apply to historic data.

Source: E1S & CEDAR Popalation Is based an 2002 and 2003


http://www.thamesvalley.police.uk/news_info/planning/performance/pf03-04/04-05.htm

London
www.met.police.uk/crimefigures/index.php
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File Edt View Favorites Tools Help f
Q- O BB G Lo drroors @ 35 @ - %3
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LATEST CRIME FIGURES FOR WANDSWORTH

Crime

Key Initiatives

-

games; along with a firearm, axe and a knife.

v

v

res Home | Text-only | Interactive | Downl

Safer Meighbourhoods officers inspected New Covent Garden Market and seized £140,000 worth of counterfeit DVDs, CDs and computer

YWandsworth Police met with officers from Japan to discuss policing methods and how they serve their respective communities. The
Japanese delegation were given a tour of the barough and Chief Inspector Derek Theobald commented: It is abways interesting to hear how
police services in other countries operate and both parties went away with good ideas.'

Superintendent David Snelling, who provided excellent service to the borough, has now moved to Bramshill to train senior officers.

hoods

Is | Crime Pr ition | Safer Neighh

Wandsworth Borough

Battersea

Click on the map to view sach Borough's performance
Currently selected: Wandsworth Common.

@ Crown copytioht 2006 All rights reserved. Ordnance Survey Licence number
0100022456

Crime figures for your local area
Please enter your full Landon postoade
eg SWiH 0BG

—)

Choose View: |Rolling 12 Manth A4

Select crime:

Burglary {Per 1000 Population) v

Description:

Burglary is the theft, or atternpted theft, from a building
where access is not authorised. Damage to buildings that
appears to have heen caused by a person atternpting to
enter to commit a burglary is also counted in this category
as a burglary. Residential and commercial burglaries are
distinguished by the nature of the building. Click here for
crime prevention advice.

@http e met, police. ukicrimefiguresfindex, php?barough=wwiperiod=year #
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Sussex
...15 clicks later

) CADDIE: Caddie Home - Microsoft Internet Explorer X
File Edit Wiew Favorites Tools  Help ﬁ.
Q- © BB G P e @25 8 LROE DS

Address @ http:f fvavaw caddie, gov, ukfcaddie-2 fportal/media-type/htmlfuser fanonfpage fdef ault psmiaction=MapactionLite V| Go Links GOCngC |Cv A |0» @ Settings«

Mapping Wizard | m

How to use CADDIE |

on @ o@Q 0@ |

About CADDIE |
Incident Layer
Brighton And Hove Crime Data Oct 2006
About CDRPs |
FAQs | Re-centre
Map
Useful Links | X Edit
* Wiolence
Contact Us | Hew

Dataset

|

0 Inkernet




West Yorkshire

| www.beatcrime.info I

Get the Picture of Crime on Your Beat

How Have Vehicle Crime Levels Changed In
Holme Valley North

]
E XA

Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Jan 1

mFeh 04 - Jan ‘05 mFeb 05 - Jan 06

Over The Last 12 Months

Holme Valley North

Jan 06 Total For This Area For Every 1000 Population

In This Area In The Area In This District

In West Yorkshire

Yehicle Crime

9 154 9.8 14.7

16.2
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WYPA

WAL WY PR

Select from the map
Lor !
i*Punch inyour postcode

iClick on the link below for
nwiays to keep yourself

rand others from beinga |
icrime victim. :

_______________________________

{Which crime type :
'would you like to see? |

i|\»’ehic|e Crirne V|'
: ODisplayed on amap |
! ® As a chart showing
itrends over time

...............................

{What Can | Do About
:Crime In My Area?

“It’'s easy to see what’s going on by just looking at the maps, much better to
look at a picture like this than a load of statistics which | won’t understand”

West Yorkshire Resident
“In most cases, the incidence of offending is lower than people perceive and
the effect is to reassure, rather than alarm the viewer”
West Yorkshire Police Authority
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Significance? Where is something really usual occurring?

KDE Gi*
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Why? Spatial regression

* Geographically Weighted Regression: to see how crime varies over space in
relation to the spatial distribution of searches (i.e. where are there more (or
less) searches than we would expect in relation to the distribution of crime?)

All crirme (2004) | Searches (2004) PARM_1 {Intercept)

W High density ‘ B High density B 0461393 to 0469266
O [ 04543750 0.461393
: 0446974 to 0 454375

The challenges of
using Poisson

distributed data

LIMER e E =
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Where is it going to happen next?
Prospective mapping

2500 1 ot all on same day

2000 -

Burgled home
1500

1000

Mumber of burglaries

500 1

0

Doors apart

* Research: properties within 400m of a burgled house are at an elevated
risk for upto one month — ‘near repeats’ (Bowers et al, 2004)

— Burglary patterns were similar to those of communicable diseases
— Were measured using techniques that were developed for epidemiology
— Adapted these techniques for prospecting where burglary would spread to



Predicting the future

Prospective mapping

35% more accurate than common hotspot mapping
techniques for showing where crime would happen next

(accuracy measure does account for differences in hotspot area)
Traditional hotspot mappina (KDE) Prospective hotspot mappina
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Summary

* Place is important

— Plays a key role for helping to understand and tackle crime
problems

* Crime mapping supports many forms of operational, tactical,
Investigative and strategic policing and crime reduction
activity

 Still only scratching the surface in how we exploit the place
dimension of crime

* “Crime mapping ... has been fundamental in improving police
performance in the West Midlands, and in recent months reducing all
crime by 20%"

Assistant Chief Constable Nick Tofiluk
West Midlands Police



Thank you

GIS ...CRIME MAPPING
Ef‘“‘ Be

Spencer Chainey
E: s.chainey@ucl.ac.uk

* My book ...
* And my next book!
* Links to other publications

CRIME MAPPING
CASE STUDIES

Practice and ReSédrch

Editors Spencer Chainey and Lisa Tompson
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¥

F R g
Home Office Police Standards Unit

Crime Mapping: Improving Performance
A good practice guide for front line officers


mailto:s.chainey@ucl.ac.uk

