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What are Area-based Geospatial Data

e A representation of geographical
features in the form of polygon
or lattice.

e Formal

— political boundary, administrative
boundary, election boundary.

e Informal

— analytical grid, hexagon, etc
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Motivation 1: data.gov initiative

e Availability and easy accessible to highly disaggregated

public and government data.
ﬁ Business & government reEE

8 Qrdnance
BB Survey

Q

Your Basket

Global Administrative Areas

Boundaries without limits

Internet cookies at Ordnance Survey
We use cookies on this website in order to make your visit run more smoothly and to give us statistics that help us plan future enhancements. Learn more

Known problems Discussion forum

about the cookies we use.

GADM database of Global Administrative Areas
GADM is a spatial database of the location of the world's administrative areas (or adminstrative boundaries) for
Home Products & services Public sector

use in GIS and similar software. Administrative areas in this database are countries and lower level
subdivisions such as provinces, departments, bibhag, bundeslander, daerah istimewa, fivondronana, krong,
landsveaedun, opétina, sous-préfectures, counties, and thana. GADM describes where these administrative areas

Commercial markets Partners Li Casestudies Help &support

Productfinder OSMastermap AddressBase OSvectorMap OSOpenspace 0SOpenData OSOnDemand OS Net
i

are (the "spatial features”), and for each area it provides some attributes, such as the name and variant names.

0OS O pen Data  swen s s
The current version is 2.0 (January 2012)

0S OpenData™ offers a wide range of digital map products which you Useful links:

can freely view or download, for use in both personal and commercial

P 05 OpenData FAQs 0S OpenData
applications. products
fa— )

london.gov.uk

london datastore

London Dashboard
g oy —
Datastore
Catalogus Welcome to the Observatory
Onisaions
Categories. [Looking for the LSEO? toaking Siche L SFD
> K
GADM version 2
o s Welcome to the London London Skl and
Employment Observatory

4 Popular Suggestions
g Latest Suggestions Datastore
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Motivation 2: The Myth of Geography matters!

e About 80% of all data maintained by organizations
around the world has a location component (source:

BusinessWeek Research Services, 2006)
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issues related to the business processes...

....happen in places
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GIS map

e A choropleth map showing Natiabio Disibution
the distribution of a
geographical theme. p:“’

-
!
I
/

— For example, where are
the provinces with high
crude death rate.
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Geospatial Analytics map

e A hotspot area map identify clustertiap
spatial association of the N
geographical theme -u'#

— For example, where are “?
the clusters of provinces
with high crude death K|

Legend
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Geospatial Analytics toolkits — API library @

e spdep, spgwr

s

Local Moran

> fips <- order (vnminc$FIPSNO)

> nclocI <- localmoran (vnminc$SIPC04 AVG, listw=vnm cng w)

> printCoefmat (data.frame (nclocI[fips, ],

row.names=vnminc$ADM2CODE [fips]),

check.names=FALSE)

Ii E.Ii Var.Ii LIl PY.ZvneOs
101 -0.61846060 -0.01612903 0.09705275 -1.93344442 0.9734
103 0.32286480 -0.01612903 0.27842097 0.64245220 0.2603
104 -0.05436380 -0.01612903 0.20587368 -0.08426710 0.5336
106 0.22572253 -0.01612903 0.20587368 0.53302610 0.2970
107 0.04587465 -0.01612903 0.13332640 0.16980849 0.4326
109 -0.00298277 -0.01612903 0.16234531 0.03262739 0.4870
111 -0.05206503 -0.01612903 0.13332640 -0.09841734 0.5392
113 0.06614244 -0.01612903 0.27842097 0.15591874 0.4380
115 -0.01154417 -0.01612903 0.16234531 0.01137906 0.4955
117 0.22770252 -0.01612903 0.20587368 0.53738987 0.2955
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Geospatial Analytics Toolkit - desktop

SR Yopatial Statistics Tools
=& Analyzing Patterns I./f @ SEXTANTE Toolbox
)

----- 2 Average Mearest Meighbor Click here to configure
----- 2 High/Low Cluskering (Getis-Ord General G) additional algorithm providers
----- 2 Muli-Distance Spatial Cluster Analysis (Ripleys K Function)

Search...
----- 2 sSpatial Autocorrelation (Morans I S
=& Mapping Clusters [~ Recently used algorithms |
----- 2 Cluster and Outlier Analysis {Anselin Local Morans I) " E GDAL/OGR [15 geoalgorithms] _
..... 2 Hot Spot Anakysis (Getis-Ord Gi*) -- ' GRASS commands [140 geoalgaorithms]
[_]& Measuring Geographic Distributions -- = GeoServer/PostGIS tools [8 geoalgorithms]
..... 2 Central Feature " % Modeler [0 geoalgorithms]
----- 2 Directional Distribution (Standard Devistional Elipse) " --}-" QGls.geoalgorithms _[5'5 geoalgorithms]
----- 2 Linear Directional Mean = @@ Rscripts [2 geoalgorithms]

..
----- % Mean Center [ Toals

2 dard Di [+ [Example scripts]
- Stanaard Distance @ SAGA [244 geoalgorithms]

= Geostatistics
@ Directional Statistics for Single Grid
- < Map @ Fast Representativeness
File Tools Table Map Explore Space Methods Geographically Weighted Multiple Regression

S | DR W Y Y S L

Il
L

&
@ Geographically Weighted Multiple Regression (Points]
@ Geographically Weighted Multiple Regression (Points/Grids)
s, Percenti @ Geographically Weighted Regression
% Geographically Weighted Regression (Points/Grid]

Global Moran's | for Grids

Percentile: CRIME

[ 1% -10% 5)

[] 10%-s0% c20)
[] so%-o0%i19)
[ =0% - 999% (5)
B - oo )
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Motivation 3: GeoWeb 2.0

e From www GIS to GeoWeb 2.0

t(% ————————— > GeoWeb 2.0

WWW T~
~

Mainframe Deso Clients
Usability/Capability 7 SMU
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http://www.clker.com/clipart-mainframe-server.html
http://images.google.com/imgres?imgurl=http://www.yourdictionary.com/images/computer/_FATCLI.GIF&imgrefurl=http://www.yourdictionary.com/computer/fat-client&usg=__CNHc2BNolmuK7yK2wRjC-aInDgk=&h=399&w=300&sz=9&hl=en&start=11&um=1&tbnid=Ju_oWoQaX1EU_M:&tbnh=124&tbnw=93&prev=/images?q=desktop+client&imgtype=clipart&as_st=y&hl=en&rls=com.microsoft:en-us&sa=G&um=1

Modern web map

Index of Deprivation

Il 10 tost deprived

Map: Bjam Sandvik
Diata: NZDeplD08

o—
thematic mapping blog — NZDep2006, Statistics New Zealand 7)(( S M| |
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RIGA Architecture

Client

Javascript + HTML5

| R

Geospatial Analytics
WEb Server “ Server

1 1

Geospatial Data Server

csv, xls, JJ Spatial
shapefile Database
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RIGA- Exploratory Spatial Data Analysis (ESDA

Interactive Area Hotspot Detector | Upload Cluster Map Variable Distribution

Select Type of Weight: O Contiguity @ Distance

Select Contiguity Neighbour Type: ORook ® Queen

Global Moran's I: 0.414675 Significance: 0.000000

2 24 26
CrudeBirthRate2005

Legend
High-High
Low-Low
High-Low
23.00

Low-High

Il 1ot significant

lagged CrudeBirthRate

28 28
CrudeBirthRate2005
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RIGA- Exploratory Spatial Data Analysis (ESDA
e |nteractive GUIs

Interactive Area Hotspot Detector | Upload Cluster Map Variable Distribution

Select Type of Weight: O Contiguity @ Distance

Select Contiguity Neighbour Type: ORook ® Queen

Global Moran's I: 0.414675 Significance: 0.000000

2 24 26
CrudeBirthRate2005

Legend
High-High
Low-Low
High-Low
23.00

Low-High

Il 1ot significant

lagged CrudeBirthRate

28 28
CrudeBirthRate2005
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RIGA- Exploratory Spatial Data Analysis (ESDA

e |nteractive boxplot

Interactive Area Hotspot Detector | Upload Cluster Map Variable Distribution

Select Type of Weight: O Contiguity @ Distance

Select Contiguity Neighbour Type: ORook ® Queen

Global Moran's I: 0.414675 Significance: 0.000000

2 24 26
CrudeBirthRate2005

Legend
High-High
Low-Low
High-Low
23.00

Low-High

Il 1ot significant

lagged CrudeBirthRate

28 28
CrudeBirthRate2005
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RIGA- Exploratory Spatial Data Analysis (ESDA)

e |nteractive Moran scatter plot

Interactive Area Hotspot Detector | Upload Cluster Map Variable Distribution

Select Type of Weight: O Contiguity @ Distance

Select Contiguity Neighbour Type: ORook ® Queen

Global Moran's I: 0.414675 Significance: 0.000000

2 24 26
CrudeBirthRate2005

Legend
High-High
Low-Low
High-Low
23.00

Low-High

Il 1ot significant

lagged CrudeBirthRate2004

24 28 28
CrudeBirthRate2005
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RIGA - Exploratory Regression models

e Parallel coordinate plot and choropleth map for
visualising and analysing multivariate data.

m | | Upload ) SRSILG | |
FDlLpogots2005  FDI_pojgots2008  RewiSaksPerCapia  FDLprjects2008  CruceDeatiRate ﬂ@'d:nl,
P ¥ @ 4 ; o
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RIGA - Exploratory Regression models

e Multiple regression models (OLS and GWR)
CYANET=E=e) -} |

Select Regression Type:  © Ordinary Least-squares ' Geog htec
Select Dependant Variable: | NetMigration [v|  RunRegression
Select Independent Variable(s):  hide .-

Available [AddAll | Chosen | Remove All |

R-Square: 0.083 Adjusted R-Square: 0.003
Sum of Squared Errors: 5.023  F-Statistic: 1.031 on 5 and 57 DF
Akaike Information Criterion{AIC): 389 852

FDI_Projects2007 A |PerUrbanPop A
FDI_Proj_05to08 RetailSalesPerCapita

Ind_Output2007 PercentageEmployed

Ind_Output2008 Ind_Output2006

Agri_Output2007 | |Agri_Output2006 i

Agri_Output2008 v v

Regression Statistics:

Parameter Coefficient Estimates:

Term Estimate g'td. Error | t value Pr(>[t]) VIF
(Intercept) 1.314730 15.100964 0.087063 0.930927 2
PerUrbanPop -11.366434 7.618331 -1.491985 0.141217 3.365194
RetailSalesPerCapita 0.417163 0.194260 2.147449 0.036023 2.790345
PercentageEmployed -0.074573 0.257927 -0.289124 0.773535 1.769059
Ind_Output2006 0.029183 0.050652 0.576148 0.566784 1.064788
Agri_Output2006 0.095363 0.114842 0.830389 0.409784 1.188174
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