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Introduction to spatial analysis
« Kernel density

« Incremental Spatial Autocorrelation
« Bundles of ecosystem services

Evaluation survey
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Analysing spatial patterns of mapped attributes

« Intensity/density: e.g. point & Kernel density surface

« Clustering: e.g. incremental spatial autocorrelation

« Distance/proximity: e.g. from mapped attribute location and homes
* Diversity: e.g. Shannon diversity index

* Richness

Nora Fagerholm, 2014
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Analysing spatial relationships

« Correlation: e.g. between mapped attributes

« Overlay: e.g. of mapping attributes and land cover
Nora Fagerholm, 2014
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PRACTICE. Analysing spatial patterns

Density analysis
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Density analysis
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Density analysis

Point densit

Points that fall within the search area are summed,
then divided by the search area size to get each

cell's density value.

The surface value is highest at the location of the
point and diminishes with increasing distance from

the point.
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Density analysis

Kernel Density Surfaces Kernel Density Estimate
Summing of Normal Kernel Surfaces for 5 Points Summing of Normal Kernel Functions for 5 Points
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Density analysis

Point densit

https://community.esri.com/thread/122240
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The kernel density has a much larger smoothing

effect that the point density point.
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Density analysis
Geoprocessing o
®© Kernel Density =
POpU'&tIOﬂ field Parameters | Environments ?
% Input point or polyline features
(1) Population field
# Output raster
Output cell size
Search radius
Area units
Square map units -
Output cell values
Densities -
Method
Planar -
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Density analysis

Point densit

No population With population
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Density analysis

Cell size

Search radius

GAtES - Training Workshop

Geoprocessing

© Kernel Density

Parameters | Environments

% Input point or polyline features
(i) Population field

# Output raster
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Output cell size

Search radius

Area units
Square map units

Output cell values
Densities

Method
Planar

September 2018




mmm PRACTICE. Analysing spatial patterns ®

‘D aWaWaWaNa nﬂ
iy
818~

Density analysis

,ﬁﬁcs mapping nature protected areas

4

J LV uIt:re e LV at:re
No points ’ No points
Medium density Medium density
High density High density
el | Very high density, i Very high density]
Radius: 400m Radius: 800m
Cell size: 200 m Cell size: 200 m
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Exercise. Density analysis

* Open Kernel Density tool

« Drag in the points shapefiles for one of the attributes: e.g. home_parking

#., Kernel Density o B = 3 ]
Favorites | Toolboxes | Porta

Input point or polyline features

[Colmenar_beauty 7] @ 4 Spatial Analyst Tools
Population field [ E- Conditional

NONE v

Output raster 4 Eq Density
PPGIS_Armenia/ krnl_400_beauty @ *_ Kernel Density

Output cel size (optional)
200 [EJ

Search radius (optional)
400 4=m 2007 10007

Area units (optional)

SQUARE_KILOMETERS -
Qutput values are (optional)

DENSITIES -
Method (optional)

PLANAR -

[ oK H Cancel N.@rmts..;],PHnwr"dp»]

« Set the processing Extent in the Environments: analysis extent
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Exercise. Density analysis

. . . L Symbology - Krnl_nature_1000 - X
* Visualise the data in a more descriptive way:
Krnl_nature_1000 =
Play with the different parameters in the Symbology  Primary symbology
Classify =
e : d , Field No fields .
Normalization | No fields v
Ak e ¢ - Method Natural Breaks (Jenks) v
LB B ‘ ;
"enaan . e Classes b -
Color scheme - - -
Uiy ; Nodat o
e 2 .m odata F
Class breaks Options =
- ar Color Upper value Label R
= < 0,369391108494179  <0,369391

1A

1,31925395880778 <1,319254

I

2,7968183928845 =2,796818

14

5,.01316504384957 £5,013165

1A

8,75984628714766 <8,759846

il [ | < 13 ASAIONIANALAA <12 ASA30 ¥
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 Add a basemap of Yerevan and observe which are the areas with a higher and
lower density of points
Add WMS Server X
Add Data x Add Data - -
Lookin: [ Home - Documents\Arcgls v~ R @ E v (2| L O DD Lookin: |{J GIS Servers Bamples: e e e e e e
= Version: Default version e

EdHome - Documents\ArcGIS U | |5 Add ArcGIS Server S—

EdFolder Connections | % Add ArcIMS Server Pl

@ Toolboxes U | 1 add WCS Server

fd Database Servers 2 Add WMS Server

3 Database Connections % Add WMTS Server k
5L GIS Servers

&My Hosted Services
Eﬁ;T:JTralckir1g| Connections

Mame: GIS Servers | | Add Name: Add WMS Server

Show of type: | patasets, Layers and Results w Cancel Show of type: | patasets, Layers and

Account (Optional)

User: ‘ |

Password: ‘ | Save Password

oK Cancel
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Exercise. Density analysis

« What differences do you perceive when trying with different radius sizes?

 What is the data telling you?

« Compare and discuss with the other members of your group
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Spatial autocorrelation
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Spatial autocorrelation

Spatial phenomena tend to possess order and structure in space

Negative
autocorrelation

Positive
autocorrelation
Spatial autocorrelation is actually the same phenomenon as spatial clustering

» Positive spatial autocorrelation >> observations are spatially clustered

* Negative spatial autocorrelation >> dispersed spatial pattern

Niina Kayhkd 2014
GAtES - Training Workshop September 2018 I
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Spatial autocorrelation. Spatial cluster analysis

Detects unusual concentrations or non-randomness of events in space
Two types of spatial cluster analysis:
 Global clustering throughout the study region (statistical parameter)

» Local clustering in specific locations (map)

INPUT Gi* Z SCORES
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Spatial autocorrelation. Global spatial cluster

Statistical parameter indicating level of clustering in the whole area
Moran’s | estimates the overall degree of spatial autocorrelation of a dataset
* Index value -1 (dispersed) / +1 (clustered)

« Z score evaluates significance of index value <-1,96 /> 1,96

« P value indicates probability of rejecting complete spatial randomness (CSR)

« Distance band: neighbouring feature outside critical

influence on the computation
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Spatial autocorrelation. Incremental spatial autocorrelation (ISA)

 Moran’s | for a series of increasing distances

3.8
3.6
3.4
3.2
3.0
2.8 -
2.6
2.4 -
2.2 -
2.0 =
1.8 =
1.6 =
1.4 -
1.2 -

Z=-5Score

1.0

Spatial Autocorrelation By Distance

50 100 150 200 250 300 350 400 450 500
Distance
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Exercise. Incremental Spatial Autocorrelation (ISA)
* Open the ISA tool in the toolbox

* Introduce the following parameters

ArcToolbox 5 Incremental Spatial Autocorrelation — m} X
@ Data Interoperability Tools Input Features Incremental Spatial Autocorrelation
ISD[IBLZUD hdl|=]
a Data Management Tools P T Measures spatial autocorrelation for a series of distances
- ’—CPMT v‘ and optionally creates a line graph of those distances and
a Edltlng Toals = their corresponding z-scores. Z-scores reflect the intensity
a - Number of Distance Bands of spatial clustering, and statistically significant peak z-
Geocodlng Tools . scores indicate distances where spatial processes
a .- promoting clustering are most pronounced. These peak
Geostatistical AnaIYST Tools 2 30 disl?nces are often agprupriale va_lues to use for tools with
a Linear Referencing Tools |Begmmng Ay ‘ a Distance Band or Distance Radius parameter.
- - B 100
a MunldlmenSIOH TDOIS Distance Increment (optional} N .
’—(_P_ Spatial Autocorrelation By Distance
& Network Analyst Tools 100] i
. Distance Method (optional) ;:
@ Parcel Fabric Tools [ Euct ey <] 3;2
a Schematics Tools [“] Row Standardization (optional) ig
. 2.6
@ SENEF TUDIS |Dutpm Table (optional) | - E s
. 0 22
@ Spatial Analyst Tools Output Report Fe (aptona) 20
B a Spatial S.ta.ti StiCS TUDIS | C:\Users\User\Desktop\MARIA\ARMENIA WORKSHOP\PPGIS_Practice\PPGIS Armenla\GEt\k\ISA_sucl =] 12
= &: Analyzing Patterns =
_‘3‘ Average Mearest Neighbor 50 100 150 200 250 300 350 400 450 500
Distance
5 High/Low Clustering (Getis-Ord General G)
K Incremental Spatial Autocorrelation
&' Multi-Distance Spatial Cluster Analysis (Ripleys K Function)
5 Spatial Autocorrelation (Morans [)
< > < >
oK Cancel Environments... << Hide Help Tool Help
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Z-5core
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Exercise. Incremental Spatial Autocorrelation (ISA)

Interpret the results:

Is there spatial autocorrelation ?
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At which distance are the spatial processes promoting clustering

most pronounced?

Spatial Autocorrelation by Distance

Social

1
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ANALYSIS SPATIAL RELATIONSHIPS

Spatial bundles
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Spatial bundles
Spatial coexistence of different landscape services
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Spatial bundles

1. Aggregate point data into polygon grid data
«  Create fishnet grid

«  Cells with combinations of different types of points

2. ldentify recurrent combinations

. Bivariate correlation
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Spatial bundles

Fishnet cell sizes!
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Spatial bundles

. Bivariate correlation

ID CELL Feelings Regulating Culture Nature Existence Products Beauty Harvest Walking Society

445 0 0 0 1 0 0 2 0 1 0
446 0 0 0 0 0 0 1 0 0 0
449 0 0 0 0 0 0 0 0 1 0
452 0 0 0 0 0 0 1 0 1 0
455 0 0 1 0 0 0 0 0 1 3
487 0 1 1 4 0 0 3 0 2 0
488 0 0 0 0 0 0 3 0 4 0
489 0 0 0 0 0 0 0 0 1 0
491 1 0 0 1 0 0 2 0 0 0
492 0 0 0 0 0 0 0 0 1 0
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Spatial bundles
 Bivariate correlation
Correlation coefficient (Spearman-Rho)
Feelings|Regulating| Culture Nature | Existence | Products Beauty Harvest Walking Society
Feelings 1,000 296" ,393" 126" 273" ,355"
Regulating 1,000 ,307" ,001 332" ,174™ 3117 2117
Culture 1,000 272" 321" ,196" ;350" ,325" 263" -
Nature 1,000 345" ,015 ,388" ,208" ,301" 260"
Existence 1,000 , 165" 329" 260" 278" 296"
Products 1,000 -,008 1617 ,108’ 263"
** < 0,01
* p<0,05
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Overlay kernel density classes with land cover classes

t‘ LV Culture

. ¢ LV Culture

| Medium density
High density
Very high density

Land Cover class

- Urban
- Other built up areas

Grasslands and pastures
- Wooded grasslands and shrubs N

Forest
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