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Welcome and introductions

 (David Martin)
« Samantha Cockings
 Samuel Leung
* Workshop participants...

 Workshop URL.:
www.geog.soton.ac.uk/geo-refer/workshop3.html
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Housekeeping

» Coffee and lunch

» Temporary login IDs
» Other facilities
 Travel assistance
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Workshop structure

* A (very) little bit about the project

* Morning presentation of concepts and
methods relevant to this group

* Online access to materials we have
created so far

* Interactive afternoon workshop providing
practice and advice on specific issues
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Rules of engagement

* This is an informal workshop!
* Please interrupt...

* There is no such thing as a silly question
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The Geo-Refer project

« ESRC Researcher Development Initiative

» Geographical referencing: a key data
linkage tool

* Frequently needed by non-geographers
but no obvious source of methodological
guidance (“phone a friend?”)

* Recent experience in creation of online
learning materials
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Georeferencing examples

* Link survey results to census data

» Associate postcoded patient records to
indices of deprivation

» Allocate questionnaire responses to
urban/rural neighbourhood types

* |dentify which service delivery locations
fall within different policy areas

» Use GPS to record survey locations
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Researcher development...

» User needs (profile)

« Concepts (e.g. point and area objects)
« Datasets (e.g. postcode directory)

* Methods (e.g. tabular linkage)

« Examples (relevant to own needs!)
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An example ...

o I've got data from a GP\
survey. I'd like to map
Joe where the patients live.

Bloggs Y,
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Customised set of learning resources

Concepts| |Datasets | | Methods | | Examples
User profile v "
Points 2001 HETRE Transport
Joe Bloggs Census: @ .sett qf P
_ N points in
Map points Areas )- E&W ArcGIS
Postcodes
Health
202 Postcodes NSPD Joining
England lists in
UK Academic Censuses Access
ArcGIS/Access IMD2004 ——
il Accuracy Reformatting anning
postcodes
In Access
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Customised online tutorial

: File Edit Mew Favorites  Tools  Help

@ EBack ) \ﬂ E] 0 | Search 7 Favorites &-‘I - < _| ﬂ .“‘
: Address :@ http: v, geog. soton, ac, ukfgeo-refer/samplecallection, html Vi Go
Links [ Kids (53 My Sites [ Personal [ Toals (5 University &) BBC &) CNET &) Google @] Hotmail @] Links @] 0BULWebCT (&] Quiz.AT

2 GEO-REFER Learning Resources Repository - Microsoft Internet Explorer | rz
)

3

Joe Blodas
Map points
Postcodes
2006
England

UK Academic
Health

Examples|

Concepts| | Datasets Methods
b Points_|— 2001 M'af;‘.‘"”g
. asetof | |
[rees | ||| | “esw | |[T] poisio
ArcGlS
> Postcod -P’ NSPD '— Joining
lists in
Censuses Access
IMD2004
o Reformatting
< postcodes
In Access

>| Health
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o
; Concepts Datasets Methods || Examples
= Customised online geo-referencing tutorial for Joe Bloggs
:: Concepts
€A &1] Points
& Project (@ Postcodes
P W Accuracy and precision
& Concepts ..
e Datasets
& Method
B E:amDpI;S & Mational Statistics Postcode Directary (NSPD)
«w -+ Methods
Z, m:zngg ; @ Mapping a set of points in ESRI ArcGIS
: &) Reformatting posteodes in Microsoft Access
:: Examples
& Health
& Planning
Additional Resources
ot
@ Done & Internet
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User profiling

» Face-to-face experience, but...

* Importance of understanding how users
are encountering georeferencing problems

* Desire to structure materials appropriately

* Need to harvest ‘real world’ user examples
that will be of help to others

* Help!
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Please complete user profile form now!

3 Geo-Refer User Profile Form - Microsoft Internet Explorer |Z|E|E|
File Edit ‘Wiew Favorites  Tools  Help ",'
@ Back ~ [ |ﬂ @ { il ’_, ) search “:_:(’ Favorites %‘1 - I..'_; (] - __'_J nv ﬁ ﬁ
Address %}@__h_ttp:,I',I'www.su:utnn.ac.uHEE_erungIgeo—reFerIprnFiIe.php :I Go Links

Ea
% GEO-REFER & \ RD)
User Profile Form ( }) ===,
Part 1 - Personal Information

Please answer the following questions as fully as possible to help us to customise our learning resources to your research needs.

There are eleven guestions in total and all appear on this page.

In order to allow us to monitor usage of these resources, please enter your full email address in the box below.

| ]

Your discipline
Below is the list of subject areas used by ESRC. If you are working within the social sciences (whether or not from within the
academic sector), please choose the nearest subject(s) to your own project/study. Your answer will help us to search for
examples relevant to your interests.

[J&rea and development studies
[l Demography
[ Economic and social history ¥
b ! 2
&) Dane 8 Internct
'\ RDI
Researcher
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Workshop programme

* 11.15 Georeferencing concepts and methods
» 12.40 Using Geo-Refer online resources

* 13.00 Lunch

* 14.00 Hands-on workshop

* 15.30 Presentation of worked examples

* 16.00 Evaluation, tea and close
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Georeferencing concepts
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Geographical referencing of
social science phenomena: 1

* Characteristics of
people or events,
recorded at malil
addresses

» Geographical
location of mail
address

S
L
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Geographical referencing of

social science phenomena: 2

 Administration or
policy related to
defined areas,
aggregations of
iIndividuals

« Geographical
location of area
boundaries

E:S:-R-C .

]':f.”._{fl?'{'{'}."s”{: F\)D|
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Geographical referencing of
social science phenomena: 3

« Phenomena that
are linear,
describing routes
or flows

* e.g. bus route,
telephone
conversation,
social network link

"\ RDI
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Geographical referencing of
soclal science phenomena: 4

Phenomena or —
events that have IIF WA W
locations but do Bl LEADING TO g
not fit standard GASTUNA&ARDENS 4

descriptions

* e.g. road accident, By
environmental Y
quality

o]\, kDI
axci -)5;:;;;;:;m
B nitiativ
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Geographical referencing of
social science phenomena: 5

« Complex
phenomena not
captured by a
simple location

* e.g. business

=
L1
9

locations,
catchment -
populations “

E:S:R:C .
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Geographical object types

* Points: a single pair of coordinates
* Lines: an ordered sequence of coordinates

» Areas: closed, ordered sequences of
coordinates

* Networks: complex line-based structures

» Surfaces: mathematically modelled

representations of continuously varying
phenomena
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Focusing on points and areas...

» Here focusing on point and area
geographical references

» Centroid points frequently used to locate
areas where boundaries are unavailable or
uncertain

 Maybe geometric, population-weighted,
other...
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Direct and indirect georeferencing

* Direct georeferencing: explicit coordinate
system
— Lat/Long, Ordnance Survey grid reference

* Indirect georeferencing: any type of area
code or name relating to a known location
— Postcode, Zip code, County, Census output

area/enumeration district/tract; local
government district; health authority, etc...
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Why georeference?

» Massive growth in geographical data
* Adds analytical value

 Fundamentally, geographical referencing
leads to either:

— Data linkage, potentially for aspatial analysis
— Mapping, and other forms of spatial analysis
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Where do coordinates come from?

* Surveys for mapping
 Remote sensing
 Digitising paper source documents

* Direct capture using Global Positioning
System (GPS) receiver

* Generally contributing to reference
datasets created for re-use
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Accuracy and precision

A Accuracy

Accurate location
— free from locational bias
— e.g. respondent lives in
Manchester
Precise location

— provides detail (but not
necessarily accurate)

— e.g. respondent lives at
255b Stockport Road
Need to assess and
adopt different strategies
according to purpose

Researcher
)/ Development
nitiative

High

Low

-—————————————.1——————————————

(a) (b)
Precision
Low High -
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Map scale

Ratio of a distance on the map to the
corresponding distance on the ground

erritory

(@) 1:25,000 (or 1/25,000)

O Centralia
(b) One centimetre to two hundred

Easter and fifty metres

(c) 0 5km
[ | | ]

aland

OMew 1

[ | L

_eads to inclusion/generalization of different
features, boundary details,etc.
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Map projections

* Very important
when using
lat/long datasets

(i) Conformal

(i) Equidistant

« GB National Grid
sidesteps the
ISSUES...

(iii) Equivalence

(a) Map projection » (b) Main types
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Locations and attributes

* Locations: points,
area boundaries

B T e ol Seletion [k e by
3 . Gl e A TN TPEFERONE
wa[ie] ®E g a2 [

______

sssss

R

Researcher
)/ Development
nitiative

=0l x|
olD BEATID HAME HOFFS AUTH
k ] 1 Westend 30| Anygnhere
1 2 |Southend 20 | Anywehete
2 3 |Eastend 5 |Mowwhere
3 4 \Marthend 10 [MNowhere

Record: I_*J;II 1 _P_l H Shcu.-'-.l:l Al Selected | Records [0 ol

Attributes: values,
characteristics
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(Geoprivacy issues

* Detailed location is potentially disclosive

* Postcode is generally considered to be
sensitive information

» Explicit subject consent in data collection?

» Subject identification may be possible
through linkage and mapping

 All usual rules apply!
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What about geographical
iInformation systems (GIS)?
* Massive growth in use of GIS since early
1980s: complex information systems

* GIS growth promoting data standards,
growth of geoinformation industry etc.

» GIS provide useful georeferencing tools
* Lots of other functions not needed here...
 This is not a GIS course!
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Georeferencing methods
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Resources

) GED-REFER Workshop: Geographical Referencing for Social Scienists - & Practical Worl itern: =lalx|

] ] . | soft I
I S S e S S I O n File Edit View Favorites Tools  Help | ?,'
[ = = = =
@Back - -J - \ﬂ \g _l\J | /-.]Search ‘:::\/ Favorites {‘3| b= ,\5 _ﬁ] | | ﬁ 'ii

Address I@J hitp: [ fveaw, geog. soton. ac, ukfgeoezDrefer/sampleresources3, html j Go | Links **

- General Ove rVieW Google - [geoconvert =] & searchiireb ~ | 3 || site popups dlowsd 5] il | @ options $ | [ geoconvert
— Worked examples | SRGEO-REFER Workshop 3

Geographical Referencing |

ESRC | [RDIT | MCRM | [ MNCeSS

Practical Workshop

Geo-Refer's Mapping and Data Linkage Resources

T h iS afte rn OO n : El :: Fundamental mapping concepts i

(@ Map Scale

LCEAEKH

— Website > Sample & PoAcs ISP Matching lists together

& People
B Mews I:u] Concept overdiew

reSO u rces & Presentations & Methods example; Matching two lists using Microsoft Access

& Links & references
:: Mapping point information

I th t' - Geo-Refer
ry el I I Ou . PWorkshop&S . () Concept ovenview
& Programme ; . . .
e @ Methods example: Mapping points using ArcGIS

& User profile form L. R R
Ew :: Joining attributes and boundaries
& Sample resources

& Useful datasets &
tools

& Hands-on session
& Evaluation form

@ Concept overview
@ Methods example: Jaining attribute and boundary data far mapping purposes in ArcGIS

:: Creating a choropleth map |
[&] l_l_l_l_l_le Trusted sites v

(J
gc:’mhnf ) F\)D|
& [AL Researcher

Development % GeO-RefeI‘
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Georeferencing methods

1 Data linkage
— Tabular/Look-up tables
— Spatial

2 Mapping
— Points
— Areas
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Tabular data linkage example

Research question: What is the relationship
between asthma and deprivation?

Asthma rates GP surgeries Dataset 1

v

Deprivation scores Super Output Areas Dataset 2

SURCTL ( ) osveopmen “R Geo-Refer




Tabular data linkage example

Tabular linkage requires lookup(s) between
georeferences on two or more datasets

Asthma rates GP surgeries
4L
Postcodes of GP surgeries
1L
Postcode to Super Output Area LUT
4L
Deprivation scores Super Output Areas

Researcher
Development
mitiative

RD
)

Dataset 1

Georeferences

Geographical
lookup table (LUT)

Dataset 2
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Tabular linkage tools

* Access, SPSS etc. — general purpose
database or statistical packages for
matching lists with common data items

 NB. GeoConvert — online tool specific to
recent UK postcode-based lookup
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Data linkage example: input tables

Coded survey responses Postcode directory
C & survey responses.txt -  postcode directory.txt . Q@.

File Edit Format Wiew Help File Edit Format Wiew Help

Respondenta, male, S03 3B0Q S03 3BPWARDS3
RespondentE, Female, S03 5TS S0O3 3BOWARDS4
RespondentC, Female, S04 FAR S03 3BRWARDS4

S0s 3TSWARDBL

Respondent ID Postcode
Gender Ward code
Postcode

% Geo-Refer




Import external data files

-5 Import Text Wizard

Get external
data > import

Your data seems to be in a 'Delimited’ Format. IF it isn't, choose the format that more correckly
describes wour data,

@;gelimited - Characters such as comma or kab separate each field

{:‘,--Fixed Wyidth - Fields are aligned in colurns with spaces between each field

Sarnple data From File: Uy GEO-REFER) WORKSHOPS\ERAMPLES\SURVEY RESPOMSES TRT. We n e e d to

Respondentk, Male, 303 3EBQ =] )
i} dentB, F le, 303 5TS

fespomieutn, Pemele) Sos ST describe the
data structure

(here comma
eck [ etz ] [ Enish ] Separated)

W [

|« [T 11
bl

\ RDI
)

A Researche "
s ( /) I:(?:E-n:elupr:went ). ? Geo-Refer
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Build new Access query

.f_j Microsoft Acce

S5

=2

P OFile Edit  Yiew

F=RAN" Kie Y

Insert  Query Tools  Window

| & -

=P W

Help Type & queskion For help -

A A NN T N

=t Queryl : Select Query

* *
D D
Postcode Respondent_ID
wWardcode 1 Gender
Postcode o
£ >
; ’ |
Field: |Postcode directary hd L
Table: |Postcade directary ii=
Sork:
Shaw: "
Crikeria:
| me
% [»
|| |
Ready

We now add
both tables to a
new query, link
them by the
postcode field
and select the
items required
In output

- Geo-Refer



Matched lists

2] Microsoft Access BEx, Th It
! Fle Edt Miew Insert  Format  Records  Tools  Window  Help Tvpe a question for help - e reS u I n g
E b = ... =" AECy I,J 3 ; ."E e 3 2 Tz _: b b . _

guery contains

51 Query1 : Select Query

ID | Postcode | ‘Wvardcode |R dent ID|  Gend tdf Id
b ﬂso_anasag - WARSEEZD - _REEEE:::{E:‘[A Male = reques e Ie S

4 503 6TS AR DE RespondentE | Female

for all matching
rows and can be
exported

Record: [14] « [ 1 [2J[M]r of 2 NB nOt a” are

matched!
Why??

Daktasheet Yiew

RDI

Researcher
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Watch the time!

 Extreme care needs to be taken when
matching between datasets relating to
different dates

 Postcodes, boundaries, area names all
subject to change

 All changes on different timescales
* Assume another time = another geography!
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Georeferencing methods

1 Data linkage
— Tabular/Look-up tables
— Spatial

2 Mapping
— Points
— Areas

- Geo-Refer



Spatial data linkage example

Research question: What is the relationship
between car crime and policing policies?

Police beat areas: not defined according

to any recognised administrative
geography

@ Car crimes: occur at many locations
which cannot be addressed or
postcoded

Lfﬁ-fgjf\\; » Geo-Refer




Spatial data linkage example

Spatial linkage requires intersection of area
and point coordinates to associate crimes with
beat areas

A
Police beat areas
B
. 2
@ Carcrimes ©)\ ~3

O 4

O
.5 C
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Allocation and aggregation

ID BEAT
» Allocate ® 1D
— E.g. allocate attributes of @ o . § 3
police beats to car crime o 4C
locations > ¢

* Aggregate
— E.g. aggregate number of

car crimes in each police
beat

« Same spatial linkage operation, but different outputs

BaSeane .

ECONOMIC R D|

‘]:;: |‘q~ H{I‘ fﬂ }lz '(1" Ei Researcher e

COUNCIL | - DEL‘-‘EIUP“‘EM ‘R Geo-Refer
nroatve | ay




Spatial linkage tools

« Spatial linkage usually done using a GIS
— Various GIS software packages
— ESRI (ArcGIS, Arclnfo, ArcView)
— Maplnfo
— IDRISI

« Remember: This is not a GIS course!
* Current worked examples use ArcGIS
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Allocation: joining poly data to points data

Police beats: areas

Car crimes: points

% _Untitled - ArcMap - ArcInfo

=10( %]

Ele Edit Wiew Insert Selection Tools Window Help ‘

DEE&| 4 BBX |« |kiEz & |aq::

| @ EEE D e = ]S U eter v | & | # > 7o [Gedeten e

El £ Layers
B B car_crimes

Disglay [ Sowrce] Selection s [
JQrawlnq' k@‘D'ﬁjf_—{Lo]Anal =] [0 = BIQ‘A'&'i

[ [485765.75 103526.00 Meters |

N

=101x|
OID CRIMEID X ¥
r 0 1 463474 103429
1 2 463490 103409
2 3 463317 103409
3 4 463307 103374
4 8 463703 103334
3 &} 463791 10327
B 7 463869 103294
7 8 483577 103238
8 9 463825 103146
9 10 463673 103129
Record: ﬁlill 1 _Plﬂl Shio: W Selected |

"\ RDI

Researcher
Development
nitiative

Spatial link?

Point-in-
polygon

® Untitled - ArcMap - ArcInfo

J File Edit Y¥iew Insert Selection Tools Window Help

=10

|DEES | B@d% |- | E A &adn | &g

|&@EEE O D@ 0= = |£‘mljsdimz- | & | # - reshs [Geateneon Featre

= £F Layers N
E % ui\geo-referisamdatadw
B
4 | =
Tty soree[sobitn] 5.2 4| i
Jgrawingv k&l D) A= iz|f@aa G =l Bz v A & g
[ [465778.97 103463.26 Meters | %
Ef Attributes of police_beats_atts Z |EI|5|
FID Shape' BEATID HAME HOFFS AUTH
0 |Palygon 1 westend 30 [ Anywwhere
1 |Palygon 2 | Southend 20 [ &nywvhiere
2 |Polygon 3 |Eastend 5 |Mowhere
3 |Polygon 4 |Morthend 10 [Mowhere
Record: ilill o Shc-w:l Al Selected | Recaords (0 out of 4 Sel

Allocate polygon

attributes to

points
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Allocation: joining poly data to points data

Join Daka

Juoin lets vou append additional data to this laper's attribute table so you can.

for example, spmbolize the layer's features uzsing this data,

Wwhat do you want to join to thiz laper?

=

|.Join data from anather layer based on spatial location

x|

1. Chooze the laver to join to this laper. or load spatial data from disk:
- =

Select a join feature class sbove. You will be given different
optiohs bazed on geometry twpes of the source feature class and
the join feature class.

Ipolice_l:neats_atts

2. ou are joining; Polygons to Points

Each point will be given all the attributes of the palygon that:
it falls inzide.

If & point fallz inzide more than one polygon [for example, because
the: layer being joined containg overlapping polvgonsz] the
attributes of the first polpgon found will be joined.

" iz closest ta it.

£ distance hield iz added zhowing how cloze the polygon iz [in the
unitz of the target laver]. & polpgon that the point Fallz inzide is
treated as being clozest to the point [i.e. a diztance of 0).

3. The rezult of the join will be saved into a new layer.
Specify output shapefile or feature clasz for this new layer:

IU:\GED-Hefer\S amD atadworkshophonmes_beats.shp

About Jaining Data | 0k I

Spatial join:
polygons to points

E Attributes of crimes_beats

Sample output

=101 %]

FID Shape |Fl{ CRIMEID X Y Fl{ BEATID HAME HOFFS AUTH
k 0 | Poirt 7 8| 465577 1032330 1 Westend 30 | Arywwhere
1 |Paint g 9| 465825 1031461 2 | Southend 20 | Anywwhere
2 |Pairt 9 10 465673 | 1031291 2 |Southend 20 | Anywwhere
3 |Paint 4 5| 465703 | 103334 (2 3 |Eastend 4 |Mowhere
4 |Paint 5 G| 465791 | 103271 (2 3 |Eastend 4 |Mowhere
5 [Paint G 7| 465869 | 103294 (2 3 |Eastend 4 |Mowhere
G [Paint ] 1| 465474 | 103429(3 4 |Morthend 10 (Mowhere
T |Poirt 1 2| 465490 103409 3 4 |Marthend 10 |Mowhere
& |Point 2 3| 465517 | 103409 | 3 4 |Marthend 10 |Mowhere
9 |Paint 3 4| 465507 | 103374 (3 4 |Morthend 10 [Mowhere
Recaord: il_*]! 1 _PJ_i‘ S o W Selected | Recordz [0 out of 10 Selected.] 0 ptim

"\ RDI

Researcher
Development

nitiative
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Aggregation: joining points data to poly data

Car crimes: points Police beats: areas

n n
=10( %]
J File Edit Y¥iew Insert Selection Tools Window Help |
Ele Edit Wiew Insert Selection Tools window Help ‘ H

DEEH& & BRX |« &z dlasne|aanao JDB"‘H§|§€.EEEX‘nW|-\I;||1.5,122 'HZ@\@%EI\R?J@@::::@

| @ EEE DD E @|E|“@U5mmzv | » | # ~ 7ok Frometonredwe ]Iﬁ@@\ﬂ o R = 3 o [ @|£&|“Editn[' | & | # = e [Ereate Now Featue
[ = = [ A
| T B £ L
Te :Ears es =) éy\jr\;eurrefer\samdata‘?ww
BN coice_beots ot |
e beaks [

. Point-in-
. polygon

X

HiE— E

jam & 4 12 Display Sovice

JQ rrrrr g v k@‘D'ﬁjC{Lo]Anal [0 =] B 1 Q‘A'&'-

Aggregate points
and/or their attribute

RD| data to polygons
Derelopment €R Geo-Refer

nitiative

L«

fao|= 4| |»
-

| eraving = & G @@ |Of+| Al] 22 (@A Zifit =l Bz ulAx B

[ [465778.97 103463.26 Meters |
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Aggregation: joining points data to poly data

Join Data [ x|

n n n
n
Join lets you append additional data to thiz layer's attibute table =0 you can. S at I a I O I n
for example, symbolize the layver's features using this data. u
WWhat do you want to jain ko thiz layer?

[Join data from ancther layer based on spatial location > | p O i n tS to p O I yg O n S

1. Chooze the layer to join o this laver, or load spatial data from disk;

N, ~a
Icar_u:rlme& "I IE'I

2. You are joining: Paints to Polpgons

Select a join feature class above. You will be given different
options bazed on geomety types of the source feature class and
the [oin feature clazs.

%" Each polygon will be giver a summary of the numeric attibutes of p p

the pointz that fall inzide it, and a count figld showing how marny

points fall ingids it EH Attributes of beats_ crimes ;LD_! Ei

How do you want the attributes to be summarized?

[ Average [ Minimum [ Standard Deviation FiD Shape FID—1 BEATID Cl:ll.ll'l't_

[~ Sum [~ Maximum [ Wariance k 0 | Palygon ] 1 1
" Each polygon will be given all the attributes of the paint that iz 1 PIII|':.I'QIIII'I 1 2 2

clozest to itz boundany, and a distance field showing how close

the paint iz [in the unitz of the target layer]. 2 |Palygon 2 3 3

MHate: A point falling inzide & polpgon iz reated as being clozest to 4 |Palygon 3 4 4

the polygon, [i.e. a distance of 0.

3. The rezult of the join will be saved into a new layer,

Specify output shapefile or feature clazs for this new layer; Record: ﬂl’l 1 _"iﬂl Shic: I Al Selected | Records (L

ILI:\GED-FI eferhS amD atadwork shophbeats_crimesz. zhp

About Joining Data | 0K I Cancel

'\ RDI

Researcher
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Georeferencing methods

1 Data linkage
— Tabular/Look-up tables
— Spatial

2 Mapping
— Points
— Areas

- Geo-Refer



Methods Part 2. Mapping

* Map locations of points and/or areas

— E.g. grid-refs of survey responses
— E.g. boundaries of Local Authority Districts (LADs)

 Map attributes of areas

— E.g. Link survey responses on attitudes to
recycling to LADs then map response rates by
LADs

R Geo-Refer



Mapping a set of grid-referenced points

Grid-refs of car crimes

465474,103429
465490,103409
465517,103409
465507,103374
465703,103334
465791,103271
465869,103294
465577,103238
465825,103146
465673,103129

—)

How do | map
these?

Jamu@x%gxw-|u———fmwmaan]@a
Create New Featur
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Mapping a set of grid-referenced points

/’

Get data
into format
compatible
with import
to ArcGIS

b

Import into
ArcGIS

N
|__\}

Vs

(&

Grid-refs (.csv, .tab, .xls)

N

J

'

( Import into Access and define fields

eg.ID, XY

J/

v

Save in dBASE (IV) format (.dbf)

N

A 4

Add into ArcMap as Table

[ Create event theme (Add XY data) |

using X and Y fields

v

Export as shapefile

A table containing = and 7 coordinate data can be added to the
map az a layer

Chooze a table fram the map or browse for another table:
[CRIMES Jd | Ei-“‘|

— Specify the fields for the ¥ and v coordinates;

# Field: ' Field:
% ol &

— Spatial Reference of [nput Coordinates

Dezcrption;

Projected Coordinate System: .*_i
Marme: Britizh_Mational_Grid

Geographic Coordinate Systen:
Mame: GCS_OSGE_1936

4 JJ
[ Show Detailz

(] I Cancel |

>
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Linking attribute data to boundary data

I've got boundary data and attribute data
but how do | link them together?

@ Untitled - ArcMap - ArcInfo
T

sl
|DERE e @Yo |$[FF S E£B0N [ QQBIOSEPERO M|
|RBEEEDE B R[5 ]2 e el el =]
= £ Layers y =
SRR ooiice_beats
[ ]

[P beatatts.kxt - Notepad

=10l %]
File Edit Format Wiew Help

|EEATID, NAME, NOFFS, AUTH =]
1,westend, 30, Anywhere >
2, southend, 20, amywher e
3,Eastend, 5, Mowhere

4, Morthend, 10, Nowhere

.
—ﬂgJ
Display e

2 | Selection SIS I'IL
| pawing > K G| D~ A~ & |[olaw Ciffo =]l Bz uA- B~ S~ -~
Y 3D|

o LA L Researcher
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Linking attribute data to boundary data

Define common field in attribute table and in shapefile attribute table

_ o] x| =10| x|
OlD BEATID HAME HOFFS AUTH FID Shape BEATID
k 0N \Westend 30 | Anywhere ] 0 |Palygon \\ -1
1 2 [Southend 20 | Anywhere 1 [Palygan 2
2 3 |[Easztend 5 |Mowhere 2 [Palygon 3
3 4 |Morthend 10 |Mowhere 3 |Palygon 4
Record: ﬂll" 1 _hlﬂl Shu:uw:l &l Selected | Fecords (0o | | Record: LILII 1 _Plﬂl Shnw:l Al Selected | Records [0 out of 4 Selected.)

—

{ JOIN attributes from a table (based on BEATID)
J

B Attributes of police_beats _atts . & IEIIE[
FID Shape' BEATID HAME HOFFS AUTH .
0 |Palygaon 1 Wvestend 30 | Anywvhere Attrlbutes
1 |Palygon 2 [Southend 20 | Anywehere .
2 |Palygon 3 |Eastend 5 |Mowhers Iln ked to
3 |Polygon 4 |Morthend 10 |Mowhere
Recaord: ﬂi“ 1] _Plﬂl Show: I Al Selected | Records [0 out of 4 Seb bo u n d a rl eS
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Creating a choropleth/thematic map

* OK, I've got my attributes linked to
boundaries, but how do | map them?

» Choropleth/thematic/area-shaded maps
« Categorical or continuous data?

 Be careful about choice of classification
scheme, class breaks and colour schemes

R Geo-Refer



Creating a choropleth/thematic map

« Add layer (shapefile)

» Select variable to map

» Select data type

* (Select classification scheme/class breaks)
» Select colour scheme

y .




Creating a choropleth/thematic map:
Categorical data

: =1 Map states of USA
Generall Sourcel Selectionl Display ~ Symbalogy | Fields I Definition Guer_l,JI Labelsl Joins&HeIalesI
L
Showw
Eeatures |Dlaw categories using unique values of one field. Irnpart... | S h a d ed by S u b- reg IO n
Categories —Walue Figld Color Scheme
-MEEREER | [sue_Recion = ﬁ T LIl B
- Urique walues, many |
i % Untitled - ArcMap - ArcInf -O]x
uu'::.:::::;l: symbals in & Syrbol I Value I Label I T I - Untitle: rcMap - ArcInfo %]
Charts :| <all Uthe_r waluess <all ather values: J Hl EE A R S I°'°|5 Sl e _ |
Multiple Attributes -E:egdlng) gLr:BE_HEEIDN . DzE& i ERX oo tivmm | Zasne| s
] Tl ! -
B Cen E 5 Ceon > ~ |@ @@ @ B0 6| e = @||5;EUEdim[- | M| # ~ 1ok [Coate tow Featue
[ Hid A Iid & ? J = -
- Mtr tdtn P "I B £F Layers
- M Eng M Eng ?
[ Pacific Pacific ? O ;EMB otRhEeGrI\é;allluew
S all 5 Al ? BE N Cen
W M Cen WM Can ? BES Cen
WS Cen WS Cen g I rid At
I rtn
Add &l Values | Add Walues... | B emove | Remove Al | Advanced 'l BN Eng
[ Pacific
5 atl
[l W Cen
[[w s cen
ok I Cancel | Apply |
Display Gelection A= >
Jgrawing' k®|D'A'£|I|0]AriaI LII'IDjBIg‘A'&'i
L F\) D| [ [E7rozen.0s"w 4ee42'15.68N | 4
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Creating a choropleth/thematic map:
Continuous data

Layer Properties d
Generall Sourcel Selectionl Display ~ Symbalogy i Fieldz I Defirition Guer_l,JI Labelsl Joins&HeIalesI M a States Of l | SA S had ed
Showar — -
F |Dlaw quantities uzing color to show values. Irnpart... |
eatures . .
Calegories -Fitds C'a“‘”““m—‘ b opulation densit
El_uanlilies Walue: IPD Pa0_S0MI j ’7 Matural Breaks [Jenks]
- Graduated colors T 1 — i T |
- Graduated symbolz Marmalization: [Ty 2lx
- Proportional sumbols  Clagsification Clazsilication Statistics
----- Dot density Calor Rarmp: UEULE A N atural Breaks [Jenks] Count: 49
birirnum: 5
Ehails . Symbol | Rar - [5 | Maimum 3187
Multiple Attributes = S P Sur: 17168
5-3 | Mear: 350
93. [T Use Custorn biré bax Exclusion | Standard M 1208
e Bl e - % _Untitled - ArcMap - ArcInfo =] x|
Show clazs fon values: Sampling = e :
i492 I™ abigwe custom may ‘_J File Edit Wiew Insert Selection Tools Window Help |
B 10 Colns [100 = ~ ShowstdDev. T Shwve| DB H&|2 B EX [0 =& [wme ] Z &S0 | Qa5 x
e o =R T s U ko~ | W | # = Tosk [Create temroatue
sug| 8 E |
254 = £F Layers
[~ Show class B M s
50l POPI0_SQML
[Js-29
[I30-59
154 g0 113
W 114-262
10 I 263 - 9187
!
u T T
2301 4596
7| Sriap breaks o data values
Diisplay - Salectioml ﬁ o ‘l ILI_
Jgrawwng‘ k@‘D'A'E“,d]Arial LIWDLIBIQ|A'&'£

L] Q D| [ [resilez'w 111429 | -
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Really useful datasets/tools
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Some really useful datasets/resources...

* National Statistics Postcode Directory
« UKBORDERS Digital Boundary Data
* Neighbourhood Statistics Services

* GeoConvert (based on NSPD)
 ONS Beginners Guide to UK Geography

R Geo-Refer



/ National Statistics \
Postcode Directory

Postcode Numerous other codes, esp.

Ordnance Survey Grid changing health geographies

Reference Numerous derived lookup

Dates of introduction and tables

termination (if applicable) AKA All Fields Postcode

Delivery point count D?rectory, Central Ppstcode
Directory, Postzon file...

2001 Census geography .

codes Used in GeoConvert

1991 Census geography Downloadable from |

codes UKBORDERS,; registration
required

gowind  \\ kDI www.edina.ac.uk/ukborders
el ( ) G Geo-Refer
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http://www.edina.ac.uk/ukborders

/ UKBORDERS Digital
Boundary Data

Coordinates of area Need to understand which
boundaries downloadable in  Zones are needed

various GIS and mapping Need suitable software to load
formats

the boundaries

Primarily census-derived, Large data volumes and
covering whole UK further manipulation often
Census, administrative, health required

and electoral geographies No attribute data
Includes some historical (pre- pownloadable from

1971 boundary sets e.g. 1951 UKBORDERS; registration
local government required

g\ RDI www.edina.ac.uk/ukborders
RESEARCH ( ) Deveiopment €R Geo-Refer
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http://www.edina.ac.uk/ukborders

/ Neighbourhood \
Statistics Services
Wide range of easily Only covers most basic
downloadable social data datasets

Includes basic 2001 census N lookup tables or boundary
datasets and administrative ~ data downloadable, just
data derived from government Statistics for areas

departments Data formatting can be

Searchable by many different  frustrating for serious user

georeferences Freely accessible from ONS,
Some online mapping and GROS, NISRA websites;
analysis registration increases

functionality

Simple — general audience

deeed  \\ RDI www.neighbourhood.statistics.gov.uk
R ( ) vevicpment €R Geo-Refer
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http://www.neighbourhood.statistics.gov.uk/

/ Other useful sites...

Royal Mail Postcode Finder
and Address Finder

Digimap — Ordnance Survey
mapping, inc. historical

Google Earth and Microsoft
Live Search Maps

\

Registration required and
limited number of uses

JISC-funded subscription
service at Edina

Street mapping and aerial
photography (and many
others)

www.royalmail.co.uk www.edina.ac.uk/digimap

www.maps.live.com www.earth.google.com

CONOMIC
s S AT Researcher
TR T )/ Development
ik nitiative
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http://www.royalmail.co.uk/
http://www.edina.ac.uk/digimap
http://www.maps.live.com/
http://www.earth.google.com/

Data linkage with GeoConvert

; GeoConvert Home Page - Microsoft Internet Explorer provided by the School of 5 i ] 4|
File Edit Miew Favorites Tools  Help | ﬁ" D eve I O p e d by
0 Back: - g ~ \ﬂ lELI _;\| / ) Search ‘:} Favatites ‘5-‘3‘ | - ,’_ ] - ﬁ i“
Address I@j http:f{geocanwert, mimas, ac,ukfdefault, htm j a Go | Lirks **
GO:’.’-S]ET Igeoconvert LI' b Searchweb  ~ | @ | EISS blocked 'ElAuLDFiII | EOptions g | @ geoconyerk
p~ =
Welcome to GeoConvert S
GeoConvert

home help | news | contact

n
GeoConvert is an online geography matching and conversion tool for UK academics. O n I I n e tOO I S fo r
ZeoConvert allows registered users to obtain and manipulate complex geographical and postcode

data in a straightforward way. Access to GeoConvert is controlled by Athens authentication. -
STOP! If you're new to using GeoConvert, or are having problems logging in, we strongly N S P D
recommend that you follow the steps in our 'Guide to Logding in to GeoConvert'.

Mto GeoConvert using Athens authentication ext ra Cti O n a n d

Main functions

n
e Obtain postcode metadata (deprivation scores, grid-reference co-ordinates, urban/rural m atC h I n
indicators, area classifications, etc)

s Obtain details of the geographical relationships {intersections/matches) between zones in
different geographies
e Re-sample {convert) data from one geography to another
| »I_I

|,§'] l_ l_ l_ ’_ l_ !Q Inkernet 4

N\ RDI  http://geoconvert.mimas.ac.uk/
Derelopment €R Geo-Refer
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http://geoconvert.mimas.ac.uk/

GeoConvert functions

» Obtain information about postcodes
« Match one geography to another

« Convert data from one geography to
another

* Type in codes or batch upload
 NB. 2006 postcodes + onwards only!

R Geo-Refer



Using GeoConvert: general structure

» Specify version of directory to use
« Specify to and from geographies
» Specify other fields of interest

* Enter code or upload file
 Download matched file

y .




ONS Beginners Guide\
to UK Geography

Online explanatory material Does not cover historical
about contemporary UK datasets: essentially
boundary systems describes the post-2001

census situation
Includes census, postal,

administrative, electoral, No downloadable data, just
health and other geographies explanatory guidance

Useful links to other resources Freely accessible from ONS

Very clear — written for website

general audience

Good reference for students!

‘R:C s RD) www.statistics.gov.uk/geography/beginners guide.asp
() == G Geo-Refer

rnitiative



http://www.statistics.gov.uk/geography/beginners_guide.asp

Using Geo-Refer online
resources
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Plan learning activities for this afternoon

e Review:
— Your customised tutorial

— Full index of available Geo-Refer on-line
resources

— What you’ve heard/seen this morning

* |dentify what you'd like to work on
(individually or in group(s)) and let us
Know

Lfﬁ-fgjf\\; » Geo-Refer



Lunchtime!
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Practical workshop session

% Geo-Refer



Datasets provided...

 Quality and outcomes framework 2004/5
data for general practitioners

— Achievement data at general practice level
— Practice code-name lookup table
www.ic.nhs.uk/services/qof/data/

* Link practices to postcodes, postcodes to
locations, locations to map...

©R Geo-Refer


http://www.ic.nhs.uk/services/qof/data/

Presentation of examples
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Workshop evaluation form

* Immediate feedback on workshop

* We would like to find our more about your
projects so that we can use them as
examples to help others...

* Thank you!

;fi?%if‘; > Geo-Refer



Combining Census Aggregate Statistics with Digital Boundary Data for
Mapping and Spatial Analysis

TE Censuses prowide an unnvalled source of contemporary and histonical demographic and socio-
econotmic information, avalable with complete UK coverage at a range of geographical scales down to
small local areas. Census mformation has a vast range of actual and potential uses, both on its own, and
i conjunction with wformation from other sources.

The course begins with a brief overview of the wide range of mformation and resources avatlable from
the units of the ESEC Census Programime |, and then focuses on the census aggregate statistics, the most
widely used component of the census outputs, avalable from the Census Dhssermnation Tt (CTTT,
and the dimtal boundary data (DB used for computer mapping and spatial analyses, avatlable from
UEEBOEDEES  The course i3 aimed primarily at postgraduates, researchers, teaching staff and data
libranans, and consists of a mixture of presentations and superwsed practicals mcluding exercises. It
aitns to be flesble enough to accotnmodate the particular interests of attendees, whilst prowiding
answers to common questions such as:

» "What are the census aggregate statistics?

» “What iz digital boundary data?

o What are they used for, and how might T use themn?

o How can [ identfy and obtamn mformation of mterest to me?

¢ How can I combine agoregate statistics and DBED to produce maps and perform spatial analyses?

» "What methods could T use to combine non-census information (e.g. postcoded sample data) with
aggregate statistics and DBDY

Places can be booked using the Mimas online course boolong form

http://www.mimas.ac.uk/courses/content.ntml#census

RDI
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http://www.mimas.ac.uk/courses/content.html

