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Crime and Punishment

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 - KSb students, however students of all ages are welcome to
complete the activity.

Contents

Section 1: Predicting CHIM@ ..o 4
1.1, Changing the Basemap ..o s 4
1.2, Crime and Population DeNSITY ...t 5
1.3, Crime and Unemployment.......ccoiiiiii s 7
1.4, Crime and QUalificatioNs ... 8
1.5.  Crime and Index of Multiple Deprivation ......c..c.coevereiieiinininineseeeeeee e 9

Section 2: Redl TiMe CHIME@ ..o 11
2.1.  Police Crime Database.......ccccoviiiiiiiiiiiiiiiceceetcee e 11
2.2, Managing @ CSV File ... 13
2.3.  Importing @ CSV File INto ArcGIS ... 16

Section 3: Exploring the Scene of the Crime..............cccooiiiciccce 18
3.1, USING SYMDBOLOGY wuveiieiiiiieiiiisierieee ettt sttt ettt s sae 18
3.2, INdIVIdUAL INCIAENTS ...viiiiiiiiccc et 19
3.3. HEAUMAPS o 20

SECHION 4! SUMIMIALY ...ttt 22

¥ University



Geospatial
&iUK P Crime and Punishment

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 } }
o UK 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 steps in 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.

C.

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.

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.

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

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

b. 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

£ Share with Skype

Extract All...

Pin to Start

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

d. 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.

D oo o RO G TD 0N T T e [ Cormanerss
< 1 . - RurteSum < Y el
[ der Jn kW e BEE sy O
= B & Mol e/ Yeroem e Cem0 BE 8 o et ZT G fua
Al fo o Crime o
~lo.le . ®ic £ @im@miolsl2 & o miole. Ble. 8 8|31 om.9ld

1 [Cime 1D [Month  Reported Falls withi Longitude Latitud  Location | LSOR code LSO nam: Crime type Last outce Contest
2 TA1691MC 202101  Northumb Northumla 257511 5199126 On of nest EN101922:Carlisle 00 Violenee & Underinvestipari
3 7enbial2s 202101 Northumb Northumis 257511 51.89226 On o
4 02101 Northumb Northumis -1 71715 5130737 O
s 200101 Morthumb Northumb ~156913 54.88008 On of n
6 07108ddb 202101 Northumb Northumb -118735 5181691 O of
7 29a1%a361 202101 Morthumb Northumly -L49735 51.81594 On of nest EDIC20726County wution

202101 Morthemb Northumiz -2.18313 5179598 On o nesr CD102089: County Du
9 02101 Northumb Northumb -2.18313 51,7588 O of nest ED102089: Caunty Du
1 202101 Northumb Northumb -2.19313 51,7598 O of nest EDL02089° Caunty Du
1 2021-01 Morthemb Northumis -2.18313 51.79598 O o1 neet EBL02089: County Du And-secl
12 1241203202101 Northumb Nerthumsy  ~L7521 51,7068 On of 4 identified
13 674247400 102101 Northumb Nosthumey  ~17521 51 37068 G of nesi I tidentified
1 Gsabboee! 202101 Northumb Northums  ~17521 5197068 On of nesi EI10021Gateshesd Violenee & Under investigation
15 34fb13078 202101 Northumb Nerthumty  -17521 51.97068 On of nest EVI00821eGateshead viclenee & Under investigation
% 200101 Morthumb Northumls 175639 5196817 On of neet EDLCCE2A: Gatesheed Ant-secial behaviour
7 02101 Northumb Northumis -177625 5135851 On o et EDLCCA2A: Gateshesd
8 202101 Northumb Northumb 175455 5196781 On of et EDLOOB21: Gateshesd Anti-social behaviour
19 5027b71ei 202101 Northumb Northumy -1 75625 5197083 On of ne E te; 10 suspect identified
20 #71763192 202101 Northumb Northumty -1.75638 51.96817 On of ness EDL0CE24Gateshead Viclenee & Under investination
21 2433adbel 202101 Northumb Nosthume -1 75533 5137015 On of nesi tidentified
22 mseoboa1 202101 Northumb Northums tidentified
23 0sbia82 202101 Northumb Northumy -1 75625 5197083 On of nesl ED0021Gateshead Violenee & Awai
24 51902908 202101 Northumb Northumy -1.75625 51.97083 On of nest EVI0C821:Gateshead Viclenee &
25 1485076 02101 Northumb Nosthumey -1 75538 51 38847 O of nesi tidentified
26 6672310 302101 Northumb Northumiy -1 75678 51 96847 On of nesl CI100821 G ateshesd Violenee & ader investigation
7 202101 Northumb Northumb 172858 5197453 O of nest EDL0OB21¢ Gateshesd Anti-sociel behaviour =

2021-01-northumbria-street | 3)

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

X
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f.  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.

Fle ~Home Insert Pagelayout Formulas Data Review View Help 4 Share T Comments
. — = Autosam © O | @
nﬂ;m Calor dn AN | E=E e Bweprea LB OB 8= E [5 iv| O @
Copy ~ i TFin~
Paste Ll B AL === = o v | - o ©g g9 Conditional Formatas Cell | Insert Delete Format B Sort&| Find & | Analyze
« Fromapaner | 0 1 U W A | ESEET ElMegescemer BB % 9 BB | fmatting~ Table~ Stles~ |+~ v | €Cerv  [Firslseiect~ | Data
clipboard (] ot (] Alignment [ Number [ Sty cels B 4] sonatez s | Sensiivty -
Al . fr | crimein %l sonztwoa =
Custom Sort.
A 8 c D E f G H 1 ) K L M N o P a RV Hter u v -
1 [Crime 10_[Month _ Reported | Falls withir Longitude Latitude _Location LSOA code LSOA name Crime type Last outco Context

2 b91694fc02021-01  Northumb Northumb

3 7c4bdaf252021-01  Northumb Northumb
4 2021-01  Northumb Northumb
5 2021-01  Northumb Northumb

6 | 07108ddb: 2021-01
7 29a44a3el 2021-01
a 2021-01
9 2021-01

Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb

-2.57541
-2.57541
-1.71746
-1.56913
-1.49735
-1.49735
-2.19313

219313

54.99126 On or near E0101922! Carlisle 0020

54.99126 On of near E0101922: Carlisle 002D

54.90737 On or near E0102063¢ County Durham 0018
54.88009 On or near E0102061: County Durham 007D
54.81694 On or near E0102072( County Durham 0278
54.81694 On or near E0102072¢ County Durham 0278
54.79598 On or near E0102089° County Durham 042C
54.79598 On or near E0102089: County Durham 042C

Violence a Under investigation
Violence a Under investigation
Anti-social behaviour

Anti-social behaviour

Criminal di Under investigation
Violence a Offender given a caution
Anti-social behaviour

Anti-social behaviour

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

cells):

A B

C

D E F

G H I

K L

Crime Il ~ |Month lz‘ RepnrtB Falls wiE LnngituE latitudB locatioE‘ LSOA CB LSOA name

J
lz‘ Crime t{z‘ Last

ouB Conte)dz‘

 b91694fc02021-01  Northumb Northumb -2.57541 54.99126 On or near E0101922: Carlisle 002D

Violence a Under investigation

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

A B C o}
Crime I = |Month |~
b91694fc0 2021-01
Tedbd4f25 2021-01

2021-01

1 Falls wil ~
2

3

4

5 2021-01

6

7

8

Reporte ~
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Nerthumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Nerthumb
Northumb Northumb
Northumb Northumb
Northumb Nerthumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Nerthumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Northumb
Northumb Nerthumb

07108ddb: 2021-01
29a44a3ei 2021-01
2021-01
9 2021-01
2021-01
2021-01
424c12a3¢2021-01
67424740(2021-01
658bbSee’ 2021-01
341b43018 2021-01
2021-01
2021-01
2021-01
9027b71e:2021-01
e7f7c349a 2021-01
2433ad6et 2021-01
85c9b0a1c 2021-01
06b4a854: 2021-01
514029081 2021-01
1de86078(2021-01
6672e340.2021-01
202101

2021-01-northumbria-street

E
Longitu| -
257541
-2.57541
-1.71746
1.56913
-1.49735
-1.49735
219313
-2.19313
-2.19313
219313
-1.7521
-1.7521
17521
-1.7521
-1.75639
1.77629
-1.75455
-1.75625
1.75639
-1.75633
-1.75639
1.75625
-1.75625
-1.75639
1.75639
-1.72958
@

F G H |
Latitud - LSOA cc_~ |LSDA name
54.99126 Ono %] soAtoZ
54.99126 On o
54.90737 Ono
54.88009 On o
54.81694 On o
54,2169 On o
54,798 on o
54.79590%nb
54.79508 &
54.79508 On o
54.97068 On o
54.97068 On o
54.97068 On o
54.97068 On o
54.96847 On o
54.96954 On o
54.96784 On o

Locatio| -

El sonzwon

Sort by Color

¥l (Select All) -~
¥ Carlisle 002D

¥ County Durham 0018

¥ County Durham 007D

¥ County Durham 0278

¥ County Durham 042C

¥ Gateshead 001A

54.97083 Ono
54.96847 Ono ¥ Gateshead 0018
¥ Gateshead 001C

54.97016 Ono P v
54,96847 On o

54.97083 On o
54.97083 On o
54.96847 On or near 0100824 Gateshead 0018
54.96847 On or near E0100824| Gateshead 0018
54.97453 On or near E0100824{Gateshead 001C

oK Cancel

= |Crime t =

Text filters >

J K L
Last ou’ ~ | Contexi ~
Violence a Under investigation
Violence a Under investigation
Anti-social behaviour

Anti-social behaviour

Criminal di Under investigation
Violence a Dffender given a caution
Anti-social behaviour

Anti-social behaviour

Equals
plete; no suspect identified
nplete; no sugfct identified

Does Not Equal.

Begins With jon

Ends With. -

Contains

Does Not Cantain.. —
mplete; na suspect identified

Custom Eilter fan

vivwce @ vesugavon complete; no suspect identified

Vialence a Investigation complete; no suspect identified

Violence a Awaiting court outcome

Viclence a Awaiting court outcome

Vialence a Investigation complete; no suspect identified

Vialence a Under investigation

Anti-social behaviour
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. Inthe 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 ? X

Show rows where:

LSOA name
contains v | | sunderland| w
@®and Oor

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

Cancel

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

A B C D E F G H | J K L M N o
1 |Crime Il - |Month | - |Reporte ~ | Falls wii ~ | Longitu| - | Latitud¢ - | Locatio ~ |LSOA c¢ - [LSOA name T |Crime t| - | Last ou| ~ | Contex{ ~

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 E0100871Sunderland 001A Anti-social behaviour

12076 2021-01  Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

12077 2021-01 Northumb Northumb -1.38721 54.92725 On or near E0100871]Sunderland 001A Anti-social behaviour

12078 2021-01 Northumb Northumb -1.38811 54.92804 On or near E0100871]Sunderland 001A Anti-social behaviour

12079 2021-01 Northumb Northumb -1.38862 54.93109 On or near E0100871]Sunderland 001A Anti-social behaviour

12080 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

12081 2021-01 Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Anti-social behaviour

12082|ca4539e512021-01  Northumb Northumb -1.39404 54.93779 On or near E0100871]Sunderland 001A Criminal di Investigation complete; no suspect identified
12083|50014855¢2021-01  Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Possessior Investigation complete; no suspect identified
12084|541ca3f56 2021-01  Northumb Northumb -1.39474 54.9309 On or near E0100871]Sunderland 001A Vehicle cri Under investigation

12085|72c2f466€ 2021-01  Northumb Northumb -1.38824 54.92874 On or near E0100871iSunderland 001A Vehicle cri Under investigation
12086|557e53d072021-01  Northumb Northumb  -1.3942 54.92729 On or near E0100871iSunderland 001A Vehicle cri Investigation complete; no suspect identified
12087|04d19b48(2021-01 Northumb Northumb  -1.3881 54.92606 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
12088| 7cb24c942 2021-01  Northumb Northumb  -1.3881 54.92606 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect ide ed
12089 1bcfsdeee 2021-01  Northumb Northumb  -1.3881 54.92606 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
12090| 7b46c7a5t2021-01  Northumb Northumb -1.39474  54.9309 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect ide ed
12091|a5eca856¢2021-01 Northumb Northumb -1.39026 54.93208 On or near E0100871]Sunderland 001A Violence a Investigation complete; no suspect identified
12092| c462209ck 2021-01  Northumb Northumb -1.38841 54.92936 On or near E0100871]Sunderland 001A Violence a Under investigation

12093 2021-01 Northumb Northumb -1.38471 54.92872 On or near E0100872] Sunderland 001B Anti-social behaviour

12094 2021-01 Northumb Northumb -1.38825 54.93291 On or near E0100872] Sunderland 001B Anti-social behaviour

12095|82f01f5ec 2021-01  Northumb Northumb -1.38633  54.9337 On or near E0100872 001B Public ord¢ Under investigation

2021-01-northumi reet ® .

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 | M

1 |Crime Il ~ | Month E Reporta Falls wiE LongituE LatitudE LocatioE LSOA CB LSOA name

) K L
rime E Last ouE 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 Northumb -1.38633 54.9337 On or near |
2021-01-northumbria-street

5]

Filter Mode Mew sheet

Ready

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’.
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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 sert 54930
12082|ca4539e512021-01  Northumt - 10277,
12083(50014855:2021-01  Northumt 5! Delete 54.930
12084|541ca3f56 2021-01  Northumt 54.930
. 7 Rename |
12085| 72¢2f466 2021-01  Northumt 1.9287
12086|557€53d0:2021-01  Northumt Move or Copy. 1.9272
12087|04d19b48(2021-01  Northumt A 1.9260
| E{ View Code E
12088| 7cb24c9422021-01  Northumt 1.9260
12089|1bcfSdeee 2021-01  Northumt E7 ProtectSheet.  1.9260
12090| 7b46c7a5k 2021-01  Northumt 54.930
| Tab Color I
12091|a5eca856£2021-01  Northumk 9.9320
12092|c462209ck 2021-01  Northumt Hide 1.9293
12093 2021-01  Northumt 1.9287,
12094 2021-01  Northumt 1.9329
12095|82f01f5eci2021-01  Northumt Select All Sheets  34-933
2021-01-northumbric. e oo e 3

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

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

[5] Details | §fBasemap

3 Sy

Contents / «} Golt

[ Sunderland Population Density

5 %) \

East Bolde

- .
&8 Share &z Print »

+ Measure

wnitourn

[ Sunderland Unemployment ‘ \
|
[ Sunderland Level of Qualification | =
. alion

—t
] Index of Multi priva P s 7Y 3
O 7170d1LrX0 Multiple Deprivation F‘:\"n‘_hl_lrrfln \ Stinderiand

o \ 2ol \ Hend
Washington / e
[J Sunderland Crime 1 Bar
Pack

» @ Topographic

Shiney Row \

Farmmgdon

Leechmers
Industnial
Estate

Open in new Map Viewer Modify Map & Sign In

Q

%

»
/ \
e 2L Zkm ~

legal  ConetE / - W¥

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

-~
Esri UK, Esri, HERE, Garmin, USGS, NGA  \=]

ArcGIS ¥ Crime in Sunderland
[ElDetails  # Add ~ | BEBasemap |
Search for Layers
About
Browse Living Atlas Layers
Contents

Add Layer from Web

= E:’-le:%r‘f Add Layer from File

O Sunderl: Add Map Notes
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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.

e Shapefile (ZIP archive containing all shapefile files)

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

o GPX(GPS Exchange Format)

o GeolSON (open standard format for simple geographical features)

File: | Choose file | No file chosen

IMPORT LAYER CANCEL

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 v & Signin
[ElDetails  #Add ~ | B8Basemap B Save v ®8 Share & Print v | & Measure O Bookmarks Q
Change Style Y o +/ 3 TR ‘T lNewc.%slt? i ? ) TENG i

2021-01-northumbria-street = Rykin Arhurs i~ YPON Tyne Hebbuy
LA Fg'? ST S S 2 '
@ croosesnctibutotoshow B — (A Gelepgnd
Crime type - |§| \ % ! {104
9 Select a drawing style | < \ / relilak ¢ 2o
hnley .
| S A
: A0 e
\ 2 ‘..o > p
Heviee 2 Duiham 5 1
anter  Legel  ContactEs eport Abuse | % ; Garm: S, £S5

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.

» 9
-4 % (10f4)

2021-01
Northumbria Police
Northumbria Police
-1.46

54.89

On or near A19
E01008730
Sunderland 021B

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.

0 (E

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.

Sunderlapd Crime
B A

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

Change Style

Sunderland Crime -
sunderlandcrime

0 Choose an attribute to show

Crime type -
Show location only -
9 ¢ Context
Crime ID
1 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 Map‘ @

OPTIONS

m CANCEL
Ex
& University
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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.
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https://data.police.uk/data/
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