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This activity explores how census data can be used to
predict where crime will occur while examining how real
crime data helps to inform police strategies and
operations
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Introduction

GIS is increasingly becoming a useful tool for law enforcement across the world. Many of the
decisions that authorities make are influenced, in some capacity, by location. Depending on
the location of a reported incident, nearby roads may need to be closed, people may need to
be evacuated or patrols may need to be diverted along specific routes. Without the ability to
determine the location of incidents, many questions will be left unanswered resulting in ill-
informed decisions that lack credibility.

Consider the police information recording model [shown below) in terms of the board game
Cluedo. Without knowing the room in which the event occurred, there is a degree of risk and
guesswork in your accusation. In this practical we will explore the relationship between
‘location” and ‘event’ to see if events can be predicted using location. More information about
how GIS is being used to inform police strategies can be found here:
https://www.geospatialuk.org/post/data-in-the-line-of-duty-psga-data-keeping-us-safe.

Used in

Police Information Recording Model (source: BGS)

The Census consists of a lot of different types of data that provide the government and police
forces with information about various socio-economic variables, many of which can be used
to inform how certain services are provided (https://census.gov.uk/census-stories). Example
variables include employment status, education level, population and housing type. Although
the census does not contain information that directly relates to crime, many of the elements
within the database can be used as indicators of crime. This is an increasingly common
method being used across the world to help authorities predict the general areas where
crimes are more likely to occur, based on a variety of contributing factors.

What types of information may you expect to be useful in predicting the location of crime
hotspots? Is crime more likely to occur in denser, urban populations or sparsely populated
rural areas? Does somebody’s education or level of qualifications affect the probability of
them living in neighbourhoods with high crime rates? During this exercise, we will use GIS to
begin to find answers to these questions and support our answers with data.

Sunderland is a city in the North East of England, with a population of around 340,00. The city
is ranked within the top 20 for highest crime rates out of all UK major towns and cities
(CrimeRate). Therefore, it will be used as an example throughout this practical as the
corresponding police data will allow for a variety of analysis and mapping to be undertaken.
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Learning Outcomes

In this practical, students will learn how to:

e Use free online maps

e Access real life online databases

e Manage CSV files

e Import CSV files into ArcGIS Online
e Create a heat map

This activity is aimed at KS4 - KS5 students, however students of all ages are welcome to
complete the activity.
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Section 1: Predicting Crime

This section will introduce using density mapping to identify spatial patterns and predict
outcomes.

1.1. Changing the Basemap

a. Go to: https://arcg.is/05KXKVO.

This will bring up a map which looks like this:

ArcGIS »  Crime in Sunderland Open in new Map Viewer Modify Map & Sign In
[E Details | B8 Basemap ® Share & Print v | & Measure Q

@ About | [5] Content = Legend

East Boldon

vel of Qualification

ple Deprivation 2015

hope
ac
Eai UK, Ear, HERE, Garmin, USGS,NGA_ h=be ]

\ Seaham Eari UK, Ear, HERE, Garmin, USGS, NG

b. Before progressing, it is useful familiarise yourself with the Sunderland City region.
We can use satellite imagery to help you understand what the data is showing. To do
this, select the ‘Imagery” option from the ‘Basemap’ dropdown menu.

‘ HEBasemap ‘

Select a basemap

l o]

Imagery Imagery Hybrid Streets

\ ’-[

Topographic Navigation Streets (Night)
Terrain with Light Gray Dark Gray

Labels Canvas Canvas

N e
\ 4 ;

OpenStreetMap  GB Cartographic

s et 2
Oceans

| I - - ]

=
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c. Your map should now look something like this:

esri

d. With the imagery basemap loaded, explore the map to become familiar with the area
by zooming in and out of Sunderland and the surrounding areas. Try and find
Sunderland city centre.

1.2. Crime and Population Density

a. Census data does not contain information that directly relates to crime however many
elements of the census data can be used as indicators of crime that are being
increasingly used to better predict where crimes are more likely to occur.

What types of information may you expect to be useful in predicting the location of
crime hotspots?

b. Click on the ‘Content tab in the top left corner. This will show you what "layers’ or
datasets are included on the map.

[Z] Details ‘ B8 Basemap

E

Contents

Sunderland Population Density
i B A
O Sunderland Unemployed

O Sunderland No Qualifications

O Index of Multiple Deprivation
2015

O Sunderland Crime
» ‘:: Topographic

c. Ensure that the ‘Sunderland Population Density’ layer is visible by clicking the box to
the left of the layer name so it turns ‘on’.

¥ University



Geospatial . .
2)”'( P Crime and Punishment

d. The map shows the population densities of Sunderland on a blue to beige colour
ramp, with areas of navy and lighter areas of beige, but how can we find out what the
colours mean?

esri

e. Click on the 'Show Map Legend" tool to find out what the colours represent.

[Z] Details | BB Basemap, ;

E

Legend

Sunderland Population Density

PopDen

l_>93

- 59

- <25

f.  Now we can see that the dark blue areas show that there are more than 93 people per
hectare living there, while areas of beige indicate a density of less than 25 people per
hectare.

g. By turning the ‘Sunderland Population Density” layer ‘on” and "off’, it is apparent that
the areas of highest population density are located in urban areas. Do you expect the

most crime to occur in the most or least populated areas?

h. Do you think population density will be a good indicator of crime? Why or why not?
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1.3. Crime and Unemployment

a. Aswell as population data, the census provides information about the number of
unemployed people in an area, a potentially useful indicator of crime.

b. Turn all the layers off. Then turn on "Sunderland Unemployment’ to view this dataset.

Contents

O Sunderland Population Density
Sunderland Unemployment

O Sunderland Level of Qualification
O Index of Multiple Deprivation 2015
O Sunderland Crime

» @ | Topographic

c. The dataset will look something like this:

esri

d. Repeat the stepsin Section 1.2 d - e to view the legend to see what the red and blue
areas show.

e. Hotspot analysis is an extremely effective GIS technique. Confusingly, when we refer
to hotspots we are not only referring to clusters of high (hotspot) values but also to
areas of low (coldspot) values. The clusters of either high or low values are calculated
using a set of robust statistical probability calculations. Fortunately, the computer
can compute these statistics for us which allows us to focus on analysing the results.

Calculating the statistically significant high and low values is useful for identifying
fundamental spatial patterns within the dataset.

f.  We can see that these "hotspots’ are areas with either high rates of unemployment
(red) or low rates of unemployment (blue].

g. How useful will this data be in predicting crime?

Newcastle
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1.4. Crime and Qualifications

a. Another indicator of where crimes may occur is the number of people without
qualifications in an area.

b. Turn all the layers off. Then turn on ‘Sunderland Level of Qualification” to view this
dataset.

Contents

[0 Sunderland Population Density

O Sunderland Unemployment
Sunderland Level of Qualification
O Index of Multiple Deprivation 2015
[0 Sunderland Crime

»@ Topographic

c. The dataset will look something like this:

o
esri

d. Repeat the steps in Section 1.2 d - e to view the legend to see what the red and blue
areas show.

e. We can see that these "hotspots’ are areas where people have no qualifications (red)
and areas where people have some qualifications (blue).

f. Do you think this a better or worse indicator of crime?

Newcastle
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1.5. Crime and Index of Multiple Deprivation

a. So far, we have only looked at individual census variables to attempt to understand
the population characteristics and how these might or might not help us to predict
where crimes may occur. It is also possible to combine different census variables to
create an index that can attempt to characterise a population based on different
census data, giving a single value for each area which we can then use alongside
other datasets, such as the crime data.

a. The UK government created an Index of Deprivation which combines a range of
census data to produce an index that describes the different amounts of deprivation in
each area. This is calculated using a formula that combines several types of data:

e Income

e Employment status

e FEducation level

e Health

e Crime

e Barriers to Housing and Services
e Living Environment

We can use this to try and better predict the areas where crimes are potentially more
likely to occur.

b. To access the Index of Deprivation, use the ‘Add’ tab at the top. Then select ‘ArcGIS
Living Atlas’. The ArcGIS Living Atlas is a collection of datasets that can be accessed
and edited by the user community.

[E] Details | # Add ~ BBBasemap ‘ E

Search for Layers

Browse Living Atlas Layers
Make your ov

Add Layer from Web
It's easy to m adq Layer from File
follow these

Add Map Notes
1. Choose ar

c. Search for ‘Index of Deprivation 2015". When Selected click ‘Add to Map’, this will load
the data onto your map.

Home = My Map

Index of Multiple

Deprivation 2015 &

1ddex of Multiph on Dala 2015
Add to Map
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d. Repeat the steps in Section 1.2 d to see what the red and green values mean.

e. The lower values (red, <1) show the most deprived areas and the higher values
(green, >10) show the least deprived areas.

esri

f.  Where are the most deprived areas located? Where are the least deprived areas
located?

g. This layer covers the whole of England so navigate using the mouse to your home
area and check if the data matches with your perception of which of your local areas
would be more or less deprived.

h. Each of the above data types are useful indicators of deprivation although for the rest
of this practical we will focus mainly on crime data. We will access actual crime data
and perform some basic analysis before comparing findings with the multiple
deprivation index to see if see if there is indeed a relationship between the two
datasets which allows us to predict areas where crimes may be more likely.
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Section 2: Real Time Crime

The Police publish data each month for the preceding months crimes. This is easily
accessible and can be downloaded for each borough across the UK.

In this exercise we have used Sunderland in North East England, which falls into the
Northumbria Police’s area of responsibility, as our example. You can download Police Crime
Data relating to your home area by following the same steps below.

2.1. Police Crime Database

a. Go to https://data.police.uk/data/. The page should look like this:

DATA.POLICE.UK Cymraeg

Home Data  API Changelog Contact  About

Home =

Data downloads

Customdownload  Archive  Boundaries  Opendata  Statistical data

These CSV files provide strest-level crime, outcome, and stop and search information, broken down by police force and 2011 lower
layer super output area (LSOA).

The Police Semvice of Northern Ireland does not currently provide stop and search data.
See the changelog for known data issues, and the about page for a description of each column in the CSV files.

Date range:  December 2020 |~ to December 2020

Forces: D All forces
D Avon and Somerset Constabulary D Bedfordshire Police
I:‘ British Transport Police l:‘ Cambridgeshire Constabulary
D Cheshire Constabulary D City of London Police
D Cleveland Police D Cumbria Constabulary
I:‘ Derbyshire Constabulary D Devon & Cornwall Police
D Dorset Police D Durham Constabulary
I:‘ Dyfed-Powys Police D Essex Police
D Gloucestershire Constabulary D Greater Manchester Police
I:‘ Gwent Police l:‘ Hampshire Constabulary
I:‘ Hertfordshire Constabulary D Humberside Police
D Kent Palice D Lancashire Constabulary
I:‘ Leicestershire Police D Lincolnshire Police
D Merseyside Police D Metropolitan Police Semice
I:‘ Morfolk Constabulary l:‘ North Wales Police
I:‘ Morth Yorkshire Police D Narthamptonshire Police

b. Setthe date range from January 2021 to January 2021. This means that only one
month’s data will be shown, which helps to limit the size of the dataset.

If you are choosing your own dataset, make sure to limit the dataset to span one
month. If you are having difficulty choosing, you could choose your birthday month.

See the changelog for known data issues, and the about page for a description of each column in the CSV files.

Date range: January 2021 v to January 2021 v
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c. Select 'Northumbria Police’ to access data for Sunderland.

Crime and Punishment

If you are looking at your own area, select the Constabulary that corresponds to your
local area.

See the changelog for known data issues, and the about page for a description of each column in the CSV files.

Date range: January 2021 v to January 2021 ~

Forces: [ All forces
[ Avon and Somerset Constabulary [ Bedfordshire Police
(J British Transport Police ) Cambridgeshire Constabulary
[J Cheshire Constabulary [ City of London Police
J Cleveland Police [J Cumbria Constabulary
() Derbyshire Constabulary [J Devon & Cornwall Police
[ Dorset Police ) Durham Constabulary
[J Dyfed-Powys Police [J Essex Palice
[ Gloucestershire Constabulary [ Greater Manchester Police
[J Gwent Police [J Hampshire Constabulary
[ Hertfordshire Constabulary [0 Humberside Police
[J Kent Police [J Lancashire Constabulary
[J Leicestershire Police [J Lincolnshire Police
[ Merseyside Police [J Metropolitan Police Service
[J Norfolk Constabulary [J North Wales Police
J North Yorkshire Police [J Northamptonshire Police
Northumbria Police [J Nottinghamshire Police
[ Police Service of Northern Ireland [ South Wales Police
[J South Yorkshire Police [J Staffordshire Police
[ Suffolk Constabulary O Surrey Police
[J Sussex Police [J Thames Valley Police
[J Warwickshire Police [ West Mercia Palice
[J West Midlands Police [J West Yorkshire Police

d. Select the following option of ‘Include Crime Data” and click ‘Generate File' [you may
need to scroll down to see these options].

Data sets: Include crime data

l:‘ Include outcomes data
The crime CSV files contain the latest outcome category, but this option will generate a separate set of files with the outcome history for

all crimes. Outcomes data is not available for BTP or PSHIL

D Include stop and search data

Generate file

e. Once processed, a download option should appear on the following page. Click
‘Download now'.

f.  Save the file and give it a sensible name such as
‘NorthumbriaPoliceDataJanuary2021".

¥ University
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Change the name of the file depending on the police force and month you have
chosen.

Your download

Your download file is being generated. Please be patient as this can take a while, particularly for large data sets.

There's no need to keep this page open; you can save this URL and come back later.

+ Download now

Cookies

2.2. Managing a CSV File

a.

2 be189fcd 202101
3 7e1béarzs 202101

a

1
1
1
1
1
1
1
1
1
1

20 e7f7e319a 202101
3l
22 msceboals 2021-01
23 DSbAEET: 102101
24
25 12860781 2021-01
26 £67203107 202101
27

@ @

Navigate to the file you have just downloaded using the file explorer. Within the folder
is another folder which contains an Excel [spreadsheet) document.

To use the file, you will need to extract it or ‘unzip’it. To do this, right click on the file,
then click on "Extract ALL"/

Open
Open in new window

B Share with Skype

Extract All...
Pin to Start

In the dialogue box that appears, choose an appropriate place to save the file. When
the file has been extracted, open it.

The Excel file might also be called a CSV file having a ".csv at the end of their name,
which stands for a comma-separated values file, which allows data to be saved in a
table format. CSVs are a text file, but can be loaded into Excel and look just like a
spreadsheet.

Open this and it should have a similar structure to the image below, but with different
contents relating to the area and month you have chosen.

File Insert Formulas  Data

Review

wiew 1 Share

Zuen 4y O

Surl® Find& | Analyes
Qe i Data

Home Page Layout Help = Comments

=

' [Mcopy ~

< Format Finter

3 F E

Irserl Delets Formal

AN
A

Calibri “m General

m-% 0 W8

[}

2 wirap Text [Eﬂ @' @
G

P

BIU.H-

o = | Ellberne & Conor seteat v

[

@
@

diskoert . alignment rarber solls cule Lriting anaysis | samsitiy -

S crime o -

A 2

1 [crime 10_|moath

[+ F

3 6
Reported Ealls withi Longitude Lstitude  Locaticn | LSOA code LSO nami Crime type Last outca Contest

H I bl L4 L M
MNarthumb Northumb
Morthumb Nosthumb
Narthumb Northumb
MNarthumb Northumb
Morthumb Northumb
Narthumb Northumb
MNarthumb Northumb
Northumb Northumb
MNarthumb Northumb
Morthumb Northumb
Narthumb Northumb
MNarthumb Northumb
Northumb Northumb
Narthumb Northumb
Morthumb Nosthumb
Northumb Northumb
MNarthumb Northumb
Morthumb Nothumb
Narthumb Northumb
MNarthumb Northumb
Northumb Northumb
MNarthumb Northumb
Morthumb Nosthumb
Narthumb Northumb
MNarthumb Northumb

202101 Northumb Nosthumb

2021-01-northumbria-street

257511
EXT
171718
156813
140735
148735
219313
219313
218313
210313

17521

17521

17521

17521
175838
177628
-1.75155
175625
175638
175633
175639
-1.75625
175825
175638
175638
172058

51.99126 On or neat E0101922¢ Carlisle 00 Viclence & Under

5139126 On of nest EO101922¢ Carlisle 00 Vielence o Under investigation

51.90737 On of nes: COL02063¢ County Du Anti-social behaviour

541.88009 On or neat E0102061: County Du Anti-social behaviour

5181681 On of nest E102072¢ County Du Criminal ds Under investipation

54.81684 On of neat E0102072E County Du Viclence a Offender given & caution

54.79508 On of nest E0102089: County Du Anti- ial behaviour

5179538 On of nes1 CO102089: County Du Anti-sorial behaviour

51.79588 On or near E0102089: County Du Ant l behaviour

5179508 On of nest E102082 County Du Anti-sorial behaviour

51.97068 On of nes: CO100821¢ Gateshead Criminal d: Investigation comalete; ne suspect identified
51.97068 On of neat E0100824E Gateshead Public orde Investigation complete; no suspect identified
5197068 On of nes! 0100821 Gateshead Violencs & Under investipation

54.97068 On of neat CO100824¢ Gateshead Viclence & Under investigation

5136817 On of nest EO100824: Gateshead Anti-sotial behaviour

5196951 On of nes) CO100821: Gateshead Anti-sorial behaviour

51.96784 On of near E0100824 Gateshead Anti-social behaviour

51.97083 O or nes) E0100821; Gateshead Burglary  Investigation comaleta: no suspect identified
54.96847 On of neal CO1008241 Gateshead Viclence a Under investigation

54.97016 On or nest EDL00821: Gateshead Vielence & Investipation complete; ne suspect identified
5196817 On of nes) LO100821: Gateshead Violence & Investipation comalete; no suspect identified
51.97083 On of near E0100824 Gateshead Viclence & Awaiting court outcome

5137083 On of nest EO100824: Gateshead Viclence a Awaiting court outcome

5196817 On of nes: LOL00821: Gateshead Viclence & Investigation comalete; ne suspect identified
51.96847 On of near E0100824 Gateshead Violence & Under investigation

51.97453 On of nest ED100821¢ Gateshead Anti-sotial behaviour

202101

202101
07108ddb: 2021-01
28844 adel 2021-01

2021-01

202101
0 202101
1 202101
2 A21c12830 202101
3 67124740 2021-01
M esabhgest 2021-01
5 3AfbA308 2021-01
3 202101
7 202101
] 202101
5 9027h71e: 202101

2133ad6el 2021-01

51402908: 2021-01
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e.

It may look confusing, however, the file contains data relating to the location, date and
type of crime.

There may be too many data records to upload directly to ArcGIS online so we must
reduce the size of the file.

We will do this by selecting only one area of interest. Scroll down the Excel worksheet
until you find an area/local district that you recognise within the Police area you have
chosen (look in the LSOA name column]. LSOA stands for Lower Layer Super Output
Area and is a way of dividing the country up into manageable sections, with each
having a population of around 3000 people.

In this example, look for ‘Sunderland’. You will find lots of rows where the LSOA name
contains the name ‘Sunderland” as Sunderland is split into many LSOAs, like all
towns and cities.

Once you have found a relevant area you will need to select all the crimes within this
area of interest. To do this, go back up to the top of the file and click on row number 1,
to highlight the entire row.

File — Home Insert Pagelayout Formulas Data Review View Help & Share & Comments
< v = AutoSum > '@
Y B RS e i O | @
opy ~ TFill~
~  <¥ Format Painter = ==l L = @ %0 Formatting v Table v Styles ~ v - - & Clear ¥ Filter =|Select ~ Data
Clipboard [ Font s & Number [ Styles call f A onAtoz iy |~
Al fi | CrimeiD %l sonzwoA =
[ custom sort
A 8 c D E ; G H i ) K L M N e} P o] RV fiter U v -
1 [Crime 1D Month  Reported | Falls withir Longitude Latitude Location LSOA code LSOA name Crime type Last outco Context
2 b91694fc02021-01  Northumb Northumb -2.57541 54.99126 On or near E0101922! Carlisle 002D Violence a Under investigation
3 | 7cabdaf252021-01 Northumb Northumb -2.57541 54.99126 On or neat E0101922: Carlisle 002D Violence a Under investigation
4 202101 Northumb Northumb -1.71746 54.90737 On of near E0102063! County Durham 0018 Anti-social behaviour
5 2021-01  Northumb Northumb -1,56913 5488009 On or near E0102061: County Durham 007D Anti-social behaviour
6 07108ddb: 2021-01  Northumb Northumb -1.49735 54.81694 On or neat E0102072( County Durham 0278 Criminal di Under investigation
7 |29a4423e12021-01 Northumb Northumb -1.49735 54.81694 On or near ED102072( County Durham 0278 Violence a Offender given a caution
8 202101 Northumb Northumb -2.19313 54.79508 On or neat E0102089° County Durham 042C Anti-social behaviour
9 202101 Northumb Northumb -2.19313 54.79508 On or near E0102089: County Durham 042C Anti-social behaviour

h. The row top row should now look like this (note the drop-down

cells):

A

B

€ D E F

G H I

menus in each of the

K L |

Crime Il ~ |Month B RepurtB Falls wiB LungituE latitudB lucatioE‘ LSOA CB LSOA name

J
lz‘ Crime t{z‘ Last UUB Cuntex‘B

2 |b91694fc02021-01  Northumb Northumb -2.57541 54.99126 On or near E0101922¢ Carlisle 002D

Violence a Under investigation
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i.  Click on the arrow/drop-down menu for the 'LSOA name’ cell. Select Text Filters’
then "‘Contains’.

o~ W

10

12
13

=

15
16
17

19

8

21
22

0

25

&

A B < o E F G H ! J K L M N o P Q R 5 T u V-
Crime 11 = |Month |~ | Reporte - | Falls wil ~ Longitu| - | Latitud - | Locatio = | LSOA c¢ - [LSOA name T=Jcrime t: - |Last ou - | Context -
b916941c02021-01  Northumb Northumb -2.57541 54.99126 Ono %] sonatoz jence a Under investigation
7cdbd4f252021-01  Northumb Northumb -2.57541 54.88126 Ono Violence a Under investigation
202101 Northumb Northumb -1.71746 54.90737 Ono A+ SatZ10A Anti-social behaviour
2021-01  Northumb Northumb -1.56913 54.88009 Ono  Sort by Color > |Anti-social behaviour
07108ddb’ 2021-01  Northumb Northumb -1.49735 54.81694 On o Criminal di Under investigation
29a44a3ef2021-01 Northumb Northumb -1.49735 5481694 Ono Viclence a Offender given a caution
2021-01 Northumb Northumb -2.19313 54.70%g8 Ono Anti-social behaviour
2021-01  Northumb Northumb -2.19313 54.79595%Qnds |Anti-social behaviour
2021-01 Northumb Northumb -2,19313 54,79598 4 Aaateastetbaba s
202101 Northumb Northumb -2.19313 54.79598 On o TetSian ’ Equats.
424¢1283¢2021-01  Northumb Northumb  -1.7521 54.97068 On o jol Does Not Equal nplete; no suspect identified
67424740(2021-01  Northumb Northumb  -1.7521 54.97068 Ono ¥ (Select All) ~ nplete; no sygfect identified
658bboeet 2021-01  Northumb Northumb  -1.7521 54.97068 On o ¥ Carlisle 0020 Begins With.. ion
34fb43018 2021-01  Nerthumb Northumb  -1.7521 54.97068 On o ¥ County Durham 0018 s With iog,
2021-01 Northumb Northumb -1,75639 54.96847 On o ¥ County Durham 0070
202101  Northumb Northumb -1.77629 54.96954 On o ¥ County Durham 0278 Contains.
2021-01  Northumb Northumb -1.75455 54.96784 On o ¥ Caunty Durham 042C

9027b71e:2021-01
e7f7¢349a 2021-01
2433ad6et 2021-01
85c9b0a1¢2021-01
06b4a854: 2021-01
51402508: 2021-01
1deBE078(2021-01
66720340, 2021-01

2021-01

¥ Gateshead 0014

Northumb Northumb -1.75625 5497083 On o
Northumb Northumb -1.75639 54.96847 On o ; g::z:z:: gg:g
Northumb Northumb -1,75633 54.97016 On o * Gateshead 001C
Northumb Northumb -1.75639 54.96847 On o
Northumb Northumb -1.75625 54.97083 On o ok
Northumb Northumb -1.75625 54.97083 On o

Northumb Northumb
Northumb Northumb
Northumb Northumb,

-1.75639
1.75639
-1.72958

54.96847 On or near ED100824 | Gateshead D018
54.96847 On or near E0100824 | Gateshead 0018
54.97453 On or near E0100824{ Gateshead 001C

2021-01-northumbria-street )

J.

Cancel

Does Not Contain. ‘
nplete; no suspect identified

Custom Eilter fan

i @ mvesugauon vomplete; no suspect identified
Viclence a Investigation complete; no suspect identified
Viclence a Awaiting court outcome

Violence a Awaiting court outcome

Viclence a Investigation complete; no suspect identified
Violence a Under investigation

|Anti-social behaviour

In the subsequent pop up, enter the name of the area that you would like to use, for

example ‘Sunderland’. This must be spelt correctly. Click OK.

Custom AutoFilter

Show rows where:
LSOA name
contains v || sunderland|

@and Oor

| Use ? to represent any single character
Use * to represent any series of characters

? X
.
.

k. Only the rows containing the relevant LSOA name are now selected.

1
12070}
12071
12072
12073
12074
12075
12076
12077}
12078
12079
12080}
12081
12082
12083
12084
12085
12086}
12087}
12088
12089
12090}
12091
12092
12093
12094

A B C D E F G H | J K L M N o

Crime Il ¥ | Month | = |Reporte ~ | Falls wii ¥ | Longitu| ~ | Latitud¢ ~ | Locatio ¥ | LSOA c¢ ~ |LSOA name -¥|Crime t| * |Last ou| ¥ | Context ~

2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871{Sunderland 001A |Anti-social behaviour

2021-01  Northumb Northumb -1.39474 54.9309 On or near E0100871Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.38721 54.92725 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01  Northumb Northumb -1.38804 54.92502 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.38721 54.92725 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.38811 54.92804 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01  Northumb Northumb -1.38862 54.93109 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871{Sunderland 001A |Anti-social behaviour
€a4539e512021-01 Northumb Northumb -1.39404 54.93779 On or near E0100871]Sunderland 001A Criminal d: Investigation complete; no suspect identified
50014855:2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Possessior Investigation complete; no suspect identified
541ca3f56 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Vehicle cri Under investigation
72c2f466e2021-01  Northumb Northumb -1.38824 54.92874 On or near E0100871]Sunderland 001A Vehicle nder investigation
557e53d072021-01  Northumb Northumb -1.3942 54.92729 On or near E0100871]Sunderland 001A Vehicle cri Investigation complete; no suspect identified
04d19b48(2021-01 Northumb Northumb -1.3881 54.92606 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
7cb24c94¢2021-01  Northumb Northumb  -1.3881 54.92606 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
1bcfSdeee 2021-01  Northumb Northumb  -1.3881 54.92606 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
7b46c7a5t2021-01  Northumb Northumb -1.39474  54.9309 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
a5eca856¢2021-01 Northumb Northumb -1.38026 54.93208 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
c462209ck 2021-01  Northumb Northumb -1.38841 54.92936 On or near E0100871]Sunderland 001A Violence a Under investigation

2021-01  Northumb Northumb -1.38471 54.92872 On or near E0100872]Sunderland 001B |Anti-social behaviour

2021-01 Northumb Northumb -1.38825 54.93291 On or near E0100872]Sunderland 001B |Anti-social behaviour
82f01fSeci2021-01 Northumb Northumb -1.38633 54.9337 On or near E0100872. 001B Public ord¢ Under investigation

12095

2021-01-northumbria-street [©)

Newcastle
University



%  Geospatial
o UK

Crime and Punishment

l. Click on the triangle in the top right-hand corner to select all the data.

A A B C D E F G H | J K L M
1 |Crime Il ~ | Month E ReportE Falls wiE LnngituE LatitudE LocatioEl LSOA EB LSOA name Crime tE Last DLIE ContexB
12070] 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871: Sunderland 001A Anti-social behaviour
12071 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871: Sunderland 001A Anti-social behaviour
12072 2021-01 Northumb Northumb -1.38721 54.92725 On or near E0100871: Sunderland 001A Anti-social behaviour
12073 2021-01 Northumb Northumb -1.38804 54.92502 On or near E0100871: Sunderland 001A Anti-social behaviour
12074 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871: Sunderland 001A Anti-social behaviour
12075 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871: Sunderland 001A Anti-social behaviour
12076| 2021-01 Northumb/Northumb -1.39474 54.9309 On or near E0100871: Sunderland 001A Anti-social behaviour

m. Then copy it by either right click and "copy’ or pressing ctrl + c on your keyboard.

n. Click the plus icon at the bottom beside the sheet name. This will create a blank new
sheet in the same document.

12095|82f01f5ec 2021-01  Northumb Morthumb -1.38633 54.9337 On or near |
2021-01-northumbria-street

Ready Filter Mode [@ New sheet

0. Paste the cells into a new sheet by either clicking ‘Paste” at the top or pressing ctrl +
v on your keyboard. The populated sheet should now contain only the crimes for the
relevant LSOA areas. The example contains only data relating to ‘Sunderland".

p. Right click on the name of the unfiltered (original) sheet and click delete.

12080} 2021-01 Northumb Northumb -1.39474 54.930
12081 2021-01  Northumt Insert. 54.930
12082|ca4539512021-01  Northumt N 10277
12083|50014855:2021-01  Northumt £ Delete 54.930
12084(541ca3f56 2021-01  Northumt 54.930
7 Rename
12085|72c2fa66e 2021-01  Northumt 1.9287
12086(557e53d012021-01  Northumt Move or Copy. 3.9272
12087|04d19b48(2021-01  Northumt . 1.9260
[l view Code
12088|7cb24c9422021-01  Northumt 4.9260/
12089| 1bcfSdeee 2021-01  Northumt E7 ProtectSheet.  1.9260
12090|7b46c7a5k2021-01  Northumt 54.930
| Tab Color >
12097|a5eca856¢2021-01  Northumt 4.9320
12092(c462209ck 2021-01  Northumt Hide 1.9293
12093 2021-01  Northumt 9.9287,
12094] 2021-01  Northumt 1.9329
12095|82f01f5ec2021-01  Northumt Select All Sheets ~ 94:933
2021-01-northumbrii. cc.c. | o)

g. Save the new sheet with a new, sensible name such as
‘SunderlandPoliceDataJanuary2021_filtered’, making sure it's saved as a ".csv' file.
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2.3. Importing a CSV File into ArcGIS

a. Go to the original ArcGIS map online: https://arcg.is/05KXKVO.

b. Click ‘Modify Map” in the top right corner.

ArcGIS v Crime in Sunderland Open in new Map Viewer Modify Map & Sign In

[5] Details | BEBasemap &8 Share & Print ~ | & Measure Q

gk y / iy wnitourn 17

@ = — East Boldon

Content: 4 \ Golt
ontents // ﬁ;ﬂ ;u‘.'
O

[ Sunderland Population Density
L EG -

[ Sunderland Unemployment

[] Sunderland Level of Qualification
Pallion

[ Index of Multiple Deprivation D T

2015 Industrial Sunderland
N Estate

Washington Hendon
[ Sunderland Crime Barne

» @ Topographic \ 5 L]-,——; m'.ml»-
ndustrial
state

Ryhope

a\~d
Esri UK, Esr, HERE, Garmin, USGS, NGA |\

c. Click on ‘Add". Then click ‘Add layer from file" from the resulting drop-down menu.

ArcGIS = Crime in Sunderland

DDetaHs + Add ~ ‘ EﬁBasemap ‘

Search for Layers

About
Browse Living Atlas Layers
Contents
Add Layer from Web
O S,leiér‘é Add Layer from File

O Sunderl: Add Map Notes

d. Select ‘Choose file’ from the dialogue box that opens. Navigate to the filtered Excel
Document that you have just saved. Then select 'Import Layer’.

Add Layer from File

Locate the file you want to import.

¢ Shapefile (ZIP archive containing all shapefile files)

s CSV or TXT files with optional address, place or coordinate locations
(comma, semi-colon or tab delimited)

* GPX (GPS Exchange Format)

« GeoJSON (open standard format for simple geographical features)

File: | Choose file | No file chosen

IMPORT LAYER CANCEL

Newcastle
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e.

The data from the Excel spreadsheet has now been successfully uploaded to ArcGIS

online. With the data imported, select the attribute ‘Crime Type' to be displayed. Click
Done.

ArcGIS »  Crime in Sunderland

Open in new Map Viewer NewMap > & Signin
[EDetails #Add ~ | BBBasemap

B Seve ~ 8 Share & Princ v | 3 Measure O Bookmarks address or place Q
= B Blucher N e \—7 Wallsend g South Shields &2
Change Style e +~ 3 Twor Newcastie { Jarmw
2021-01-northumbria-strect = Rk Athurs - Yjpon Tyne Habbuy
L el ""“ 'r‘."l‘!‘ StAnthany: \
= ¥ on Ty
o Choose an attribute to show - -

Craweioc L) Gateshead A
Crime type - Ol
7 iy $
C

anley

Chester ‘g
12 Sirest Nt

\ igoudhton ¢
* ppring \ Seaham
, YL \
\ 8.0
.

Feterlee

\ ¢

Location (Single symbol)

-

Easington
Colbery

Neviles 1 Durham
Cross.

Horden

f.  We will now explore the details of the crimes more thoroughly in Section 3.
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Section 3: Exploring the Scene of the Crime

This section will explore how to add crime data to our map to find out the location and type of
crimes committed.

3.1. Using Symbology
a. We can find out more about each dot on the map.

Each of the points show where the crime occurred. It is important to recognise that
the crime locations are published at the postcode level which usually covers a
number of streets. This means that even if a crime appears to be located at
someone’s door, it is simply the middle of the postcode area, rather than the exact
location of the crime.

b. Explore the dataset by clicking on any of the coloured dots, a pop up will appear that
provides detailed information about the crime.

2021-01
Northumbria Police
Northumbria Police
1.46

54.89

On or near A19
E01008730
Sunderland 0218

Anti-social
behaviour

c. You can see that there are a lot of different colours of dots on the map, but what do
each of the colours mean? To find out, click on the 'Show Map Legend’ tab.

&

Legend

Sunderland Crime

® Anti-social behaviour
® Violence and sexual offences
Criminal damage and arson
® Public order
®  Other theft
Shoplifting
Vehicle crime
® Burglary
® Othercrime
® Drugs
Other

o
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d. Using this legend, which crime do you think is most common? Do certain crimes

correspond with certain locations, for example, shoplifting might be more common in
town centres?

3.2. Individual Incidents

a. Each dot on the map represents one incident that a Police Officer has responded to.

b. To find out more about each incident, click on the 'Show Table’ button.

Sunderla_nd Crime
S E A |

c. You can find out more about each case using the attribute table. The attribute table is
useful for selecting only certain types of crime or for sorting data, making analysis
easier.

d. Atable will appear in the map window and you can extend the table to look at the
details by dragging the small horizontal bar upwards.

esri

Sunderland Crime (Features: 2926, Selected: 0)

Crime ID Month

2021-01

2021-01

2021-01

2021-01

Reported by

Northumbria Police

Northumbria Police

Northumbria Police

Northumbria Police

Falls within

Northumbria Police

Northumbria Police

Northumbria Police

Northumbria Police

Longitude

-1.39

-1.39

-1.39

-1.39

Latitude

54.93

54.93

54.93

54.93

Location

On or near
Sports/Recrea
Area

On or near
Sports/Recrez
Area

On or near Hc
Drive

On or near Ull
Grove v

»

e. Investigate the attribute table. We can now see when the incident was reported, who it
was reported by, the location of the incident, the type of crime and the last outcome if
any.

f.  GISis not only about visually mapping areas, but we can also examine data and tables
known as ‘attribute tables’, this provides us with additional information about each of

the crimes that is included within the dataset.

g. Pressthe Xto close the table when you are finished.
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3.3. Heat Maps

a. When you hear the words "heat map’ you might think about Police Officers wearing
thermal-sensing goggles, however when we say ‘heat map’ it means a map which
shows the areas which have the highest crime rates.

We have already looked at a number of "hotspots’ earlier in this practical and a heat
map is a similar method of displaying data. We will use the heat map to examine the
spatial distribution of crime. The hotspot maps are defined by census area boundaries
which results in a segmented display. Heat maps are useful for displaying data in a
more continuous, aesthetically impactful manner.

b. Todo this, click on the 'Change Style” button.

Sunderla_nd Crime
S EAae |

c. Change the attribute to ‘'Show Location Only" instead of ‘Crime Type'.

Change Style

Sunderland Crime -
sunderlandcrime

o Choose an attribute to show

Crime type -
Show location only

s Context
Crime ID

! Crime type

| Falls within
Last outcome category
Location

d. To convert these dots into a heat map, select ‘Heat Map” as the drawing style instead
of "Location (single symbol].

9 Select a drawing style
Location (Single symbol)

Heat Mapﬁ @

OPTIONS

Ex
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e. Click 'Done’ to continue. Your map will now look something like this:

esri

f.  Toview the legend, repeat Section 3.2 a and b.

g. We can now see that the areas in white have the highest crime rates, while the areas
in blue have the lowest crime rates.

This data is visualised using a dynamic scale, allowing you to zoom in and out hence
providing a better understanding at both small and large map scales.

h. Do the locations of high crime rates match the areas that you predicted using
indicators earlier?

i.  Turnthe other layers ‘on” and "off" or use the transparency slider to compare and
contrast the areas of high crime rates against the variables of population,
employment, qualifications and the Index of Multiple Deprivation. To change the
transparency, click on the three dots under the layer name select ‘Transparency’
before using the slider to make layers more, or less, visible.

7 Dukon
=] d ey Colliery

[

Whitburn

+ East Boldon
> e q —
Contents ¢} .
| olf
Sunderland Crime ‘ - ',.‘ ut %
7 — f i ‘ ¥
Sunderland Population Density ‘O‘ i 'w)‘v lyé . &‘
i m B | »\ 3 _fh, L8
— c i 5. Zoom to 3 L-/ : »
Esunderland Ungmpg ™% = -~ i ‘7
Al N 1CV 4
[¥ Transparency w Layer Transparency | e
O Sunderland Level g #4 Set Visibility Range } Opaque M rent *“- L -
- : O [ ™
‘ | ' | i | i
O Index of Multiple D| &3 Rename 0% 50% 100% A b\ Sur 1 i
201° U . . b
’ A Move up igton ( - m > #ndon
J/ Move down / - E g,;, )
» (@ Topographic - 3 Pock }"
B Copy j & ! &'
Hide in Legend T ) L=Eg
= h / Indusfgh|
x Remove \y 7z Estatt
jemingtor olaaile & 3
,,,,, @ raadon. -
EX Remove Pop-up ' o
(@ Configure Pop-up SShiey Row \ 4 . o

g» Create Labels

\‘1 Show ltem Details soom—_
= 1 2km
Bl Save Layer

J. Doyou feel there is a strong degree of correlation between the various datasets?
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Section 4: Summary

In this exercise we have explored some of the potential analysis techniques available to police
forces in helping to make society safer. The two videos below show South Wales Police use
GIS to support their work. During this exercise we have used some of the same techniques
implemented by the analysts in the videos, most notably hotspot mapping.

e BBC Two - Mapping Crime, An introduction to GIS

e BBC Two - Mapping Crime, Using GIS to target vehicle crime in Swansea

Police forces all over the world are constantly adopting GIS methods to support their strategy
and policy development. A great example of how GIS can be implemented to successfully
reduce crime exists in Connecticut, USA. Hartford police department used similar methods
to those described in the videos and those discussed in this practical. The results were
dramatic; over just a three-year period GIS contributed to strategies that resulted in a 34%
reduction in burglaries, a 35% reduction in car thefts and also supported schemes that led to
a 29% reduction in crimes relating to stolen registration plates (Esri).

If you want to investigate further, repeat this practical with a different borough in the UK. Use
(https://data.police.uk/data/) to find this information.

This concludes the exercise.

¥ University


https://www.bbc.co.uk/programmes/p00xd4l6
https://www.bbc.co.uk/programmes/p00xd4t9
https://www.esri.com/news/arcnews/summer07articles/police-department.html
https://data.police.uk/data/



http://www.geospatialuk.org/

