GDST-RGS: Data skills using GIS CPD March 2017

Data Analysis using secondary data in ArcGIS
Topic — study of crime and deprivation patterns.

1. Open this map http://arcg.is/1auzuj Or search for “GDST RGS Data skills Bath crime map”

It contains some prepared data for crime across 2015 in Bath and deprivation data. The crime data
was freely available from https://data.police.uk/data/ . | saved a bit of time by editing it down to just
the data for Bath. The deprivation data is freely available within AGOL — just search for “deprivation”
— | just removed the data for the surrounding regions to make it quicker to analyse.
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2. Click on the layer name for the Bath only deprivation and then the table under it to show the
data. This brings up the data table at the base of the screen
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3. If you click on the map you will see the data in the map pop up window and within the table
for each of the areas with deprivation information.

By Raphael Heath, Head of Geography, Royal High School Bath and GDST Consultant Teacher Page |1


http://arcg.is/1auzuj
https://data.police.uk/data/

GDST-RGS: Data skills using GIS CPD March 2017

€ Staff Dashboard — ? River Landscape C X } TES Teach with Ble x 1b Core Youthful 4 % / @) GDSTRGSGISDar x '\ @ Summaryof crimic x 1 @ Bath only deprivat: % | @ Intersect of Drawn X ed o X
<« C (0 © rgs-ibgmaps.arcgis.com, bir Wt 4aa%ad fa94b3 w a8 Q
#1Apps | Keylinks | Educationideas  GISmapping  todaysites  Supervolano | quizzes | Climatechange  MapOff | bathconnections | | Bristol PGCE | bathhacked  AQAGCSE  Digitaltechlinks  Digital research
Home v GDST RGS GIS Data skills Bath crime map New Map ¥  Create Presentation Delegate RGS ¥

7] Details Add ~ ” edit 88 Basemap | [ Analysis Al Save +  ®® Share & print | @ Directions & Measure O Bookmarks |
[ | o Anal o] |
= \ 7
© Abouwt  [Z] Content
[+] \ ~
] o \ Batheaston Road:
| \ it 8%
—1 f e - 2% >
da ty i — | Bath only deprivation data 2010 Po |
s rds - \
s \
. 2 n %
e 5 &
3 z
i > Mo, 2 Monkton
orston, ovRo3? wo | - Farleigh

S

.
°
Farleigh Wick
———
0 0.5 lkm
to Get Di ns Ed H GS, METI/NASA, N
2 P o

Bath only deprivation data 2010 wards (63 features, 2 selected)
local Authority name LSOA Code Income Employment Health Education Housing °
Bath and North East E01014429 28,274 22,155 27,856 25,274 29,820 19,495 i
Somerset
Bath and North East  E01014430 27,417 18,055 29,209 25,748 30,739 15,526
Somerset

Bath and North East  E01014431 14,818 14,259 19,147 17,670 5,811 17,921 -

e

If you click on the name in the top row of the table such as “income” it will bring up a sub
menu with options to sort the data and to show statistics. (if you personally made/ own the
layer then you will also have the option to delete and run calculations — as shown below)
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Bath only deprivation data 2010 wards (63 features, 0 selected)

local Authority name LSOA Code Income Employment Health Educ
Bath and North East  E01014429 28,274 81 Sort Asc 7,856 25,274 298
Somerset

|
Bath and North East  E01014430 27,417 I Statistic 3,209 25,748 30,7
Somerset -
Bath and North East E01014431 14,818 Delete 3,147 17,670 5,81

5. Click on “statistics” and it will bring up useful summary data such as max, min value, mean
and standard deviation. All these are useful for student’s data skills.

Statistics

Field: Income

63
1,296,215
3,653
32,343

20,574
8,651

CLOSE
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6. Now close this pop up and the table. Go to the layer name again for the deprivation data

and click change style this time
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7. Then go to the options for the “counts and amounts” style
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8. Note that this brings up a range of tools. But notice the bar chart alongside the colour scale
which shows the mean and the distribution of the data. Here we can see that distribution is
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biased towards the higher value ranks (less deprived areas). Again this is a useful data skill

on data distribution and frequencies.
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9. In addition there are lots of data skills thinking points for students within changing style to
consider such as where to place the colour breaks within this data. Also the class intervals
can be based on standard deviation — which again is a good way to reinforce this
mathematical concept and what is means.
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10. Now click “details” on the top left to return to the content list. Untick the deprivation layer
and tick the crime data layer. Open the table for this layer and you will see that there are
8660 crimes recorded for this area over the year.
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11. This shows all crimes. Lets filter it to one type. Click on the layers name and this time pick
the yellow funnel which is the filter tool.
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12. Then in the first box pick the field called “crime type”, then in the second “is” and the third
“criminal damage and arson” (it is easier to find if you tick the “unique” option in the third
box). Then apply filter. This now only shows this data.
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13. If you now click on the table for this layer we can see there is only a total of 656 such
incidents.
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14. Now this is a dot map — which is another data skills. It is a good time to discuss the pros and
cons of this type of mapping. One key issue is that dots may be on top of each other and also
it can be hard to see the pattern correctly. Now lets run an analysis on this layer. Click the
analysis button on the top left and then choose - analyse patterns and calculate density
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15. Now make sure the first box has the 210 to 2016 crime data selected. Ignore the second box
In the third give it a name like Criminal damage density in Bath 2015. Then run analysis....
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16. This now produces a density map. One of the data skills is to understand densities and this is

a good way to reinforce the concept.
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17. You can recolour this layer and make it show the maximum density value of these crimes per
km2. You can also tick on the deprivation layer and consider if there is any matches in the
patterns. It appears that areas with worse deprivation seem to have more criminal damage

incidents.
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18. Other spatial patterns can be produced via the analysis tool such as a hot spot analysis.
Follow the menu options shown below. In option 1 pick the 2015 crime data layer. In two
choose count of points and then within “fishnet grid” and define it within the “drawn
boundaries” (I drew this on the map before using map notes to set the limits for Bath —you
don’t need to have this). Give it a name like Hot Spots 2015 to 2016 criminal damage data

for Bath
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19. This map show statistically high and low clusters of the data distribution. It is a complex
spatial statistical test — useful for personal investigaiton projects.
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20. Now lets turn off all the layers, except the bath only deprivation one and the 2015 to 2016

crime dots.

©» Staff Dashboard — The | x River Landscape Of Uk Ib Core Youthful An¢ Ao % ) @) GDST RGS GIS Data skill: x N o X
< C (0 © rgs-ibg.maps.arcgis.com, :3 (o]
i Apps Key links Education ideas GIS mapping today sites Supervolcano quizzes Climate change Map Off bath connections Bristol PGCE bath hacked AQA GCSE Digital tech links Digital research »
{fome v GDST RGS GIS Data skills Bath crime map ! ! SV
(3] Details | 2 Add ~ * Edit Basemap | B3 Analysis B save + ®® Share &% print | @ Directions 3 Measure [ Bookmarks [y
yre " =
Swainsick H & &
About Content ]
i
=
| Tl  ow-Road
e
altf| — g
)
~ on %
2
Corst <4 2 Monkton
bk (RO Farleigh
_pso"

Farleigh Wick

Englishct

f———
0 0.5, 1km

21. Click on analysis again and this time summarise data and “summarise within”.
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22. In the first box pick “Bath only deprivation...” In the second box pick “2015 to 2016 crime

data...” Ignore box 3 and 4. Give it a name like “Summarize 2015 criminal damage for Bath

area only within Bath only deprivation data 2010 wards. Then run analysis.
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23. This produces a summary count of the number of criminal damage crimes which occurred
within each of the deprivation areas across Bath. You can change the look/ style of this new

layer. At first it shows it as proportional circles for the count of the points.
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24. Now click on this layer’s name and then the three dots under the name and pick “show item
details”.
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25. Then it opens a new tab in your browser. In the bottom right is the option to export the data
— pick to csv file. Then fill out the details for the layer name in the pop up. (note you need to
give the file a shorter name) e.g. “Bath criminal damage and deprivation”
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26. In the new screen then click download
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5 4 0Bathand NEO101437¢ 24732 19178 24240 23236 26862  BA74 25590 27016 0.403081

3 s 0 Bathand NED101437: 21863 20286 25302 29545 20401 1285 22973 10852 0.305342

7 5 3 Bathand MEOL01437. 31114 32059 30124 30020 31908 8653 20438 29567 0.939499

8 7 0 Bath and MED101437¢ 25180 28405 30264 31568 30599 2430 26683 11476 0.172609

9 8 0 Bath and MED101437¢ 19605 23373 27615 29079 24297 2030 11959 10835 0.194782
10 s S Bathand MEOL01438( 31613 32343 32453 31640 32212 8808 28381 30227 1.574742
1 10 B Bathand NEOIDI438: 31255 29859 31686 31240 32387 18865 24337 17547 O0.48702
12 1 4 Bathand NEDI01438. 26437 18048 24633 25028 25855 27407 20269 21287 0.350702
13 12 4 Bathand NEO1014386 30492 31002 28762 29505 32158 9476 30241 23699 0.585502
14 13 1 Bath and MED101438¢ 28263 20325 24769 23240 27252 22703 30346 26819 0.459213
15 14 14 Bath and ME0101439( 5326 4013 4562 7501 3052 5800 15483 20878 0.175008
16 15 10 Bathand EO101440¢ 20493 27271 30983 30085 31179 16088 19630 15814 0.540171
7 16 21 Bathand NEO101440¢ 12044 15577 10110 12788 28501 10388 5340 5126 0.417646
18 17 28 Bathand NEOL01440: 9766 9577 10906 6624 24018 17375 5424 3937 0.231808
19 18 7 Bathand NED101440¢ 23109 19598 21028 26590 24154 20821 22237 9186 0.113055
20 19 6 Bathand NEDI01440¢ 16638 11061 11237 16768 19997 18501 24920 22606 0.303756
21 20 10 Bathand NEOL01441C 31518 26556 28391 30868 28057 25367 20972 26877 0.409921
2 2 15 Bathand NEOI01441: 28555 24050 28036 28873 29168 18251 22857 16244 0.427807
23 22 13 Bath and MNED101441; 30513 31457 30162 29091 32114 16276 15165 24873 0.326514
2 23 2 Bathand MEOL01441: 31273 32241 31515 31470 29246 8790 30895 28499 1.172621
25 2 14 Bathand FEOID1441: 13006 13829 8034 9157 22944 16804 12485 14490 0.207085
2 25 7 Bathand PEOL01441: 31800 30990 30515 30524 32393 23870 28331 17373 0.294636
2 2% 7 Bathand MNEOL01441t 25786 22883 26309 26857 27157 16682 8533 25855 1.023762
28 27 3 Bath and MED101441; 28890 27801 22165 25560 31433 19878 20686 25234 0.739361
29 28 9 Bath and MED101442] 22833 19307 23995 21199 27559 20144 14946 10886 0.197855
an »n 6 Rathand NFOINTAA2 30020 27189 2A366 29198 32143 15286 27133 19211 N.45364R -

Summarize 2015 criminal damage | () ] v

27. Now you have the data as a spreadsheet and can conduct further statistical analysis of the
data. You can produce a scatter graph to visualise the relationship between the “count of
points” of criminal damage in each area and the deprivation rank scores. We can see as
deprivation rank is lower than the count of these crimes rises.

Format

Add Chart Quick  Change . SwitchRow/ Select Change  Move
Element - Layout = Colors = Column  Data  ChartType Chart

&

c ot hart Styles ata Type ocation -

Chart 1 v fe -
A ] c ) E F G H | ) K L M N o P Q R s T u v w -

1 |OBJECTID Count of P local AuthiLSOA Cod{ Index of Mincome  Employme Health  Education Housing  Crime  Environme Area in Square Kilometers

2 1 83 |Bath and ME0101437| 8565 10423 6332 4678 22081 15908 5288 7550 0.367982

3 2| 36 |Bath and MED101437 13519 16248 11644 10379 27183 16025 9244 5102 0.421137

4 3 13 |Bath and ME0101437. 15910 16030 11625 18458 29821 16927 11573 6470 0.164647

5 4 OlBathand REO101457|  24732| 19179 24240 23236 26862 8474 25500 27016 0.403081

6 5 0|Bath and MED101437 21863 29286 25302 29645 29401 1285 22973 10852 0.305342

7 6 3|Bathand NED101437) 31114 32059 30124 30020 31508 8653 20438 28567 0.939499

8 7 0|Bath and NED101437{  25180| 28405 30264 31568 , 30599 2430 26683 11474 0.172609 o ;

9 8 O|Bathand MED101437{  19605| 23373 27615 29079 Index of Multiple Deprivation CHARY ELEMENTS

10 9| 5|Bathand NEO101438{  31613| 32343 32453 31840 & Aes

1 10 8|Bath and MED101438] 31255 29859 31686 ra Ruis Titles

12 11 4|Bath and MED101438 26437 18048 24633 . ~| Chart Title

13 12| 4|Bathand MEO101438{  30492| 31002 28762 T data Labels

14 13 1|Bathand NEO101438{  28263| 20325 24769 Error Bars

15 14 14(Bath and MED101439( 5326 4013 4562 & Gridlines

16 15 10{Bath and MED101440) 29493 27271 30983 Legend

17 16 21|Bath and MED101440) 12044 15577 10110 -, ] Trendline .

18 17 28 |Bath and ME0101440 9766 9577 10906 -

19 18| 7|Bathand MEO101440  23108| 19598 21028 ‘

20 19 6|Bath and M ED101440! 16638 11061 11237 ¥

21 20 10(Bath and MED101441(  31518| 26556 28391

2 21 15|Bathand MEO101441]  28555| 24059 28036 ow | 30 w s e 70 @ w0

23 2 13|Bath and NED101441{ 30513 31457 30162 20091, o

24 23 2|Bathand NED101441]  31273| 32281 31515 31470 29246 8790 30995 28499 1172621

25 24 14 |Bath and MED101441. 13006 13829 8034 9157 22944 16804 12485 14490 0.207086

26 25| 7|Bath and MED101441! 31809 30990 30515 30524 32393 23870 28331 17373 0.294636

27 26 7|Bathand NED101441(  25786| 22883 26309 26857 27157 16689 8533 25855 1.023762

28 27 3|Bathand MED1D1441]  28890| 27801 22165 25560 31433 19878 20686 25234 0.739361

29 28 9|Bathand MED101442| 22833 19307 23995 21199 27550 20144 14546 10886 0.197855

an 29 BlRath and MFD101442] NN20) 27189 28366 29198 32143 15286 27133 19211 _0.453648 -

Summarize 2015 criminal damage @ ‘ v

28. Use the formula “=CORREL(B:B,E:E)” to produce a correlation analysis value. In this case -
0.46. You can run a spearmans rank test off this data also. There are online calculators
where you can copy and paste your data in to run this.
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= Summarize 2015 criminal damage for Bath area only within Bath only deprivation data 2010 wards_0 [Read-Only] - Exj

Insert  Pagelayout Formulas Data Review View ArcGISMaps QT
== X Cut o

o Calibri METMP. WY EF Wrap Text General ’_—‘,'d Normal Bad G
B Copy ~
e e B T U o O A- Merge Center = - % » |33 5 Conditonal Forma o Neurl E
Clipboard [ Font [ Alignment [ Number ] Styles
04 - fr | =CORREL(B:B,E:E)
A B C D E F G H I J K L M N o) P
1 OBJECTID Count of Plocal Auth(LSOA Code Index of M Income  Employme Health Education Housing Crime Environme Area in Square Kilometers
2| 1 83 Bath and NE0101437¢ 8565 10423 6332 4678 22081 15909 5288 7550 0.367982
3 2 36 Bathand NEQ101437. 13519 16248 11644 10379 27183 16025 9244 5102 0.421137
4 3 13 Bathand NEO101437. 15910 16030 11625 18458 29821 16927 11573 6470 0.164647
5 4 0 Bathand NEQ101437: 24732 19179 24240 23236 26862 8474 25590 27016 0.403081
6| 5 0 Bathand NEO101437¢ 21863 29286 25302 29645 29401 1285 22973 10852 0.305342
7 6 3 Bathand NEO101437] 31114 32059 30124 30020 31908 8653 29438 29567 0.939499
8 | 7 0 Bathand NEO101437¢ 25180 28405 30264 31568 30599 2430 26683 11476 0.172609
9 8 0 Bathand NEO101437¢ 19605 23373 27615 29079 . -
5 Index of Multiple Deprivation
10 | 9 5 Bathand NEO101438C 31613 32343 32453 31640
11| 10 8 Bathand NEO101438. 31255 29859 31686 31240 3500
12 11 4 Bathand NEDI01438] 26437 18048 24633 25028 50009 .:."':_: . .

29. For example open this website
http://www.socscistatistics.com/tests/spearman/default2.aspx copy the crime count data
into one column and the deprivation data into the second and it will run the test for you.
The result here is statistically significant

) Tasks —TheRe % ) TES Teach wath X } Educas A level X } GeseChanging X | (@ GiStestmapo: X | @ MrHeathsmer X ( G spearmansran) x / E= Spearman'sRh X \ == Spearman'sRh X - o X
< C O © www.socscistatistics.com/test an/default2.aspx e = PN
Apps | Keylinks  Educationideas  GISmapping  todaysites  Supenvolano  quizzes | Climatechange  MapOff | bathconnections  Bristol PGCE | bathhacked  AQAGCSE  Digital tech links Digital research »

Social Science Statistics ~

Home [ Statistical Calculators | Test Yourself Quizzes [ Which Statistics Test? [ Ds

ive Statistics [ P Value Calculators | Donate | About | Contact

[> AaChoices Offers for You Caiculator ) “orrelation ocial Science Statistics

likes

Spearman's Rho Calculator

The value of R is: -0.496821

X Values Y Values
11 - )

\:'. rl\lv\_\:flﬂ
1

t

i FT Connections Quiz
2
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;‘ Today's quiz:
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START
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two variables would be considered statisti

Return to Tests Reset Caiculation Details
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Adding primary data to ArcGIS using a spreadsheet and data enrichment

1. You might want to do some of your own fieldwork and add this into the
map. For example a fear of crime survey or crime vulnerability scoring.
To do this open a new blank spreadsheet and type in names for the data
columns like “Site number” “site name” “number of CCTV cameras”
“number of street lights” “number of overlooking windows” “vandalism

v

score”. Then also type in “longitude” and “latitude”. You can put zeros
into the first row under each of the names (leave the site name one
blank). For the longitude and latitude you can go back to your map. Click
on the measure tool at the top middle — and click anywhere on the map
to find the longitude and latitude and copy this into your spreadsheet.
Then save this spreadsheet as a “csv comma delimited” file type in a
folder you know.

m - 8 x

L

| B [ D E F G H 1 ] K L M N o P Q R 1 T u v
Site  cctv  lighting vandalism total  longitude latitude
0 0 0 o 0 -3.17831 51.47963
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) GOST at BETT 20 X | €9 Tasks — The Royal High  x (2 Educas A Level Fekdwor, % TES Teach with Blendsps % /@) Cardt GIS practce mar x 1 @) merped 0 o x
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Info Excel Binary Workbook
Save As
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F y UT Web Page
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- N 0 save s Excel Template
oo §Sive Excel Macro-Enabled Template
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Save As Organize = NeJoricode Text
XML Spreadsheet 2003
ot £@a OneDrive |
L = This PC
Shar Desk
- Other Web Locations & Desktop
Export Documents.
. & Downloads
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Close w Pidures  SYLK (Symbolic Link}
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fieldwork
H: = yoar 12 = fisldwork

Older

independent investigation

2. Now open the folder with your nearly created spreadsheet file and drag
and drop it onto your map.
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plott

3. This will put a dot onto your map. It may zoom you in very close so zoom
out a bit and cancel the change style screen so you can see your list of
layers. Click on the dot to see the information it contains.

Contents

4. Now click on the name of the new layer you have added. Then pick the
three little dots under the name and from the drop down menu pick
“enable editing”. Then click “edit” on the top left of the screen.

By Raphael Heath, Head of Geography, Royal High School Bath and GDST Consultant Teacher Page |3



GDST-RGS: Data skills using GIS CPD March 2017

11nf|

CARDIFF

5. Now you can edit the dot you put into the map — move its location to
the correct site you are doing measurements at, and enter real data. You
can then click on a new dot from the left side menu and add more data

points to your map. Add 5 to 10 points with made up data in to your
map.

Add Features

Twerton
on Avon
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6. Once you have some data in you can change the symbols to display this
data like as proportional symbols

Change Style ] . Rumney

test crime values data !
Ulandaft

| North
Choose an attribute to show —

Select a drawing style e B Roath

Splott

7. If you want some specific data added to your study sites you could use
the data enrichment tool. Click on the name of the layer you have just
created with your new sites in, and pick the analysis option. Pick “data
enrichment” and then “enrich layer”.
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©» Tasks — The Royal High X

m - o x
. C O O raphaelheath.maps.arcgis.com * (@] (2]
H?Apps | Keyliks  Educationideas  GISmapping  todaysites | Supervolano | quizzes Climate change | MapOff  bath connections | Bristol PGCE | bathhacked | AQAGCSE | Digitaltechlinks | Digital research
Home v GIS test map on crime in Bath August 2016-Copy N - ¢ RAPHAEL +
[E petails % A Edit B p "“ ly Hs == g S D " 04 Book la|
R K
— «
|+

\ 3 Lower Weston

Batl

\ _Twerton

on Avon

o 5005 3000ft

8. Then make sure it has chosen the correct layer in step 1. In step 2 click
on the green button called “select variables” and add in things of
interest to you — such as population size, income, education level, etc.
Then in step 3 you can choose the distance around your point to
produce this data based on. For example, try 100m as a line distance
around each point. Give the layer a name like “Bath enriched data
around crime survey points” and then run analysis.

€D Tasks — The Royal High X TES Teach with Blendsp: X } Educas A Level Fieldwor! X » Gese Changing Settlems: X /' @) GIS test map on cime ir. X

= o X
< C O O raphaelheath.maps.arcgis.com e a o
i Apps Keylinks  Education ideas GiS mapping todaysites | Supervolcano  quizzes  Climatechange | MapOff  bath connections Bristol PGCE | bath hacked AQAGCSE  Digital tech links Digital research

Data Browser

Income Variables

Choose a Popular Variable

) 2015 Purchasing Power

Keep Browsing

PURCHASING FOWER
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Whitchurch

Contents r Ulandatt
North

9. Once this is completed click on a dots in this new layer (turn other layers
off) and you will see it contains some new original data. Now change the
symbols for this data to display it on the map — such as incomes.

Whitchurch % 5 Lianeaeyrn

Ulandatf
North

10.You could change the symbols of the CCTV camera to look like cameras.
You could also calculate the number of crimes within a distance of each
of your measurement sites. So click on the site name and the analysis
option. Then pick summarise data and summarise nearby.
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11.Then make sure step 1 has your CCTV camera layer chosen and step 2
has the Bath crime data. Then pick a line distance — say 250m from each
site. Ignore step 4 and 5. Give it a name and run the analysis. It will
produce a symbol to show the counts of crimes within 250m of your
study sites.
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12.A similar result but with a different visual effect is using the analysis for
your CCTV layer — this time pick “use proximity” and then “find nearest”.
Set the distance in step 4 to 250m again but untick the “limit the number
of locations to”.
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