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OUTLINE

* |Introduction to spatial analyses

 Use map projections & metadata to
understand and transform spatial data

e Use different types of processing tools in
software(s) to perform a multi-step analysis

e Exercise new knowledge with GIS software(s)
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INTRODUCTION TO SPATIAL
ANALYSIS
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What analyses can you do?

Analyze values
(Vectors)
(Rasters)

Create data
___ (Buffer tool)

Edit geometry
(Clip tool)
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https://ocw.mit.edu/help/faq-fair-use/

Specialized tools are used to quantify
patterns & relationships in your data.

Interpolation

- Prediction

; qsurfaCe
_——— -
‘ ‘ l—

Standard
Error

Suitability Analysis

Images © sources unknown. All rights reserved. This content is excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/
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Multiple tools are often used together.

Base Derive Weight &
e Transform i
criteria data Combine

Land use

Single outputs
(raster or vector)

Elevation

Multiple %
data inputs

Schools Distance
: - °
/ © Esri. All rights reserved. This content is excluded
it S 0000 — from our Creative Commons license. For more
\ g 4 information, see https://ocw.mit.edu/help/fag-fair-
: : use/
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MAP PROJECTIONS:
WHY DO WE CARE ABOUT THEM?
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If a coordinate system is wrong or missing,
data will not display in the correct location.

https://ihatecoordinatesystems.com

il TR | )
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b
/N "M‘A_\A’
© Dan Mahr. All rights reserved. This content is excluded from our Creative Commons license. For more information, see
https://ocw.mit.edu/help/fag-fair-use
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https://ihatecoordinatesystems.com/
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Using the same projection for all the datasets in
your project will lead to faster processing time.

Buffer @

Buffering... ( s J

- R | <<Details |

|| Close this dialog when completed successfully

\StreamT StreamQl C:\Users\OWNER -
\Documents\ArcGIS\Default.gdb
\Strearr.I’_Strean‘.Ol__Buffer "1l Meters"™
FULL ROUND ALL # PLANAR

Start Time: Mon Jun 22 13:38:46 2015

n

1
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Analysis tools that involve shape, area, direction,
form, or distance calculations require data to be
in a suitable projected coordinate system.

Mercator
Sinusoidal
Plane Chart

Transverse Mercator

Equatorial Stereographic

Equirectangular

Nicolosi
Y-~
, S 9
Cassini o { .
7 { :
2 J ! /
Bonne * Y =
{ /S
“~— /'"._/I
Oval &«
Reality?

© source unknown. All rights reserved. This content is excluded from our
Creative Commons license. For more information, see
https://ocw.mit.edu/help/fag-fair-use/
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MAP PROJECTIONS:
WHAT ARE THEY?
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Sphere . .
representation | A Geographic Coordinate
Datum .
System (GCS) consists of
e Datum
R Bisolc * Prime Meridian
epresentation .
Datum ° Angular Unit
Ellipsoid‘

(Oblate Sphere)

A Datum is an idealized
mathematical representation
of the Earth.

Reference Reference
Topographic Ellipsoid Geoid
o Surface Surface Surface

art The Grand Canyon, Arizona http.//desktop.arcgls-FOm/en/arcmap/latest/maIO/DFOJeCt'OnS/
Courtesy of NOAA. Image is in the public domain. S —
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http://desktop.arcgis.com/en/arcmap/latest/map/projections/what-are-map-projections.htm

A projection algorithm is applied to
the GCS to create a Projected
Coordinate System (PCS).

Imagine an orange as the
Earth, and you want to be
able to peelitin such a Map
way as to lay the peel flat.

Real World

Similarly, 8 AT
projection is a method
by which cartographers
translate a 3D globe
(spheroid or ellipsoid)
to a 2D map surface.

Original image © GIS Geography. All rights reserved. This content
is excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/

Spheroid
Datum
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https://gisgeography.com/map-projections/
https://ocw.mit.edu/help/faq-fair-use/

A Projected Coordinate System consists of

* Geographic Coordinate |
Syste m g ’/;, 1.5E 15N
2lequator =
* Projection Algorithm SLR
* Linear Unit N2
* Parameters that center - Rl
. ¥ 3339584 — o .l T8y 1,669,792 |
the system on a certain | v
. [x-axis| 001 & & ‘
location =ZEEE if’ aaama
y 16 69:7792_ ¥-1069,132 |

© Jochen Albrecht. All rights reserved. This content is
excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/
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http://www.geography.hunter.cuny.edu/~jochen/gtech361/lectures/lecture04/concepts/Map%20coordinate%20systems/Projection%20parameters.htm
https://ocw.mit.edu/help/faq-fair-use/

There are many different types of projections.
Each have certain strengths and limitations

in the following types of distortions:

shape, area, distance, direction

’,,
e P Pt
AN A=A £ /
A A LA SR
NS AT l’ (/7 ) { ) \ /
N7 1/ h .
K \é{/}{f—’ \ / - -
> e \ / / \
=

Z - (\‘
. . ‘ 2 .

: i | Transverse Mercator
W : Mercator Universa ;
View from space gnomonic conic cylindrical (UTM, 1927, grid zone 17, 81W)

Orthographic/ Azimuthal (Lambert conformal)

© source unknown. All rights reserved. This content is excluded from our Creative Commons
license. For more information, see https://ocw.mit.edu/help/fag-fair-use/
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Coordinate Systems Characteristics

Geographic Projected
e 3D spherical/spheroidal « 2D flat/planar
surface defines locations surface defines locations
e Units: degrees (angular) e Units: ft, m, miles, etc. (linear)
* Lengths, angles, and areas * Lengths, angles, and areas
change with distance away constant across the two
from equator dimensions
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Coordinate Systems Summary

1. Data often start in a geographic coordinate system.
2. They are projected into a projected coordinate system.
3. The projection depends on the data location and analyses

Reality

?gx\; Geodesy %

Geographic Coordinate System

2

= y Project =

5 -~ rojection i
« Longitude —

Projected Coordinate System
T
R a2
T >
> ""‘ 4
l i
— AR
=
Image © Michael Minn. All rights reserved. This content is excluded from our Creative Commons license. For
more information, see https://ocw.mit.edu/help/fag-fair-use/
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https://michaelminn.net/tutorials/gis-projections/index.html
https://ocw.mit.edu/help/faq-fair-use/

Commonly Encountered Systems

Geographic Coordinate System

* NADS83 (North American Datum) — best fitting ellipsoid for North America
 WGS1984 (World Geodetic System) — best fitting ellipsoid for the globe/world

Ellipsoid globally best

the geoid

Ellipsoid

(Oblate Sphere)

Region of

Ellipsoid regionall
best fit ; J d

best fitting to the
geoid

Geoid

The geoid
Courtesy of NOAA. Image is in the public domain.
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Commonly Encountered Systems

Projected Coordinate System

 UTM (Universal Transverse Mercator) — often best for large regions

UTM ZONE NUMBERS
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Courtesy of the National Geospatial-Intelligence Agency.

© Jochen Albrecht. All rights reserved. This content is Image is in the public domain.

excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/
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http://www.geo.hunter.cuny.edu/~jochen/GTECH201/Lectures/Lec6concepts/Map%20coordinate%20systems/UTM%20and%20UPS.htm
https://ocw.mit.edu/help/faq-fair-use/

Commonly Encountered Systems

Projected Coordinate System

e USA State Plane Systems — have been optimized per state, see updates here.
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https://www.ngs.noaa.gov/web/science_edu/presentations_library/files/spcs2022_njspls_2019.pdf

Tips on selecting a
Projected Coordinate System

* Based on your project’s analyses:
— Preserve area with equal-area projections
— Preserve shape with conformal projections
— Preserve direction with azimuthal projections
— Preserve distance with equidistant projections
— Other projections compromise on the distortions
— (Usually you stick with one, but can re-project)
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Tips on selecting a
Projected Coordinate System

* Based on your project’s location:
Size
— Locally, the US has ‘state plane systems’
— Regionally, UTM is often a good option

— World, World Mercator (EPSG: 3857)

Region

— To map tropical regions, use a cylindrical projection [ |
— To map middle latitudes, use a conic projection /\

— To map a polar region, use an azimuthal projection \
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MAP PROJECTIONS:
HOW DO YOU KNOW THE COORDINATE
SYSTEM OF YOUR DATA?

‘L"‘i'% 23
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Option 1: Look for a .prj (projection) file within the
files that make up the “shapefile” and then...

® MBTA_NODE.shp.xml
| MBTA_NODE.cpg
| MBTA_NODE.dbf
| MBTA_NODE.prj ‘
| MBTA_NODE.sbn
% MBTA_NODE.sbx
| MBTA_NODE.shp
| MBTA_NODE.shx
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Option 1 continued: Open the file in QGIS or
ArcGIS and examine the data layer information.

» Layer Properties - contour_5m | Information

Information from provider

Name contour_Sm
Path C:\Users\murack\Docy
o P Storage ESRIShapefile
\:\\ Source

Comment
Encoding |150-885%-1
"e/ Symbology Geometry  Line (MultiLineString)
CRS EPSG:3424-NADS3/ New Jersey (ftUS) - Projectaed

Extent 584834.1488923974102363,659607.0708564388332888:631021.615684501361101¢
L abe MIFA Unit fest
Featurecount 241

Note: ESRI products (ArcGIS Desktop and ArcGIS Pro) refer to geographic &

projected coordinate systems with names while QGIS uses EPSG codes:
NAD 1983 StatePlane New Jersey FIPS 2900 (US Feet) versus EPSG: 3424
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Option 2: Consult the metadata

@ Spatial Reference Information

Horizontal Coordinate System Definition

Geographic Coordinate Units Decimal degrees
Latitude Resolution 0.000000
Longitude Resolution 0000000

Horizontal Datum Name D WGS 1984
Ellipsoid Name WGS 1934 :
Semi-major Axis 6378137 000000

Denominator of Flattening Ratio 298257224

Geographic
Coordinate
System in

O Entity and Attribute Information WGS84

© Distribution Information
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Exercise 1: Coordinate Systems

Goals

e Learn how to transform a coordinate system in
GIS software

Steps
* Open either the QGIS or ArcGIS Pro.

* You will now choose a breakout rooms and be
guided through the first exercise.

R
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PROCESSING TOOLS: OVERVIEW

28
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Use processing tools to:

“capture, store, check, integrate,
manipulate, analyze and display

geospatial data”
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Tool considerations

) Buffer X

* Read the tool help resource to = -
understand how it works and T3 =
determine if it is appropriate
for your data. 5

fest

* The accuracy of the input data
determines the accuracy of
the results.

Geoprocessing

G Buffer

Parameters Environments '
- »

* Input Features

* Output Feature Class

* Distance [value or Linear Unit -
field]
Jnkn -
ide Ty
:U -
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Batch tools

Record tools, inputs, and parameters used.
Export this information as python code, if
possible, so results can be replicated.

This is the focus of the

R s o -y : B>
- , GIS Level 3 workshop
: : o1t Vegeton b of Dlpgat |~ a0 Aieces j\
r - .i . Progcand Roaat X Sy w \
- - == : 1 ; '\
s - ' y - Modo
"~ : =20 B no . ArA T m—— | Farameters |
+= £ , E
e > -
- ‘ - - —
i
- \
i — N— a
- ¥ \
a . = [ Model |
. = - | Parameters |
- anh Kcoad: 4 |
o ol Mb : | onnModel |
o Affected Vegetatizn J Tool Diiag |
“ - Attectediegutat: - - --!
Run

QGIS: Graphical Modeler & Python ArcGIS Pro: Model Builder & Python

31

Introduction » Map Projections » Metadata » Processing Tools » Exercise




PROCESSING TOOLS:
ARCGIS PRO VS QGIS

‘L"‘i'% 32
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Analysis Tools

ArcGIS Pro (byESRI)

Can easily import all data types
(raster, vector, tabular)

Full set of GIS functions & tools
(depends on licensing level)

Comprehensive support
(direct support from ESRI,
access to online modules and
tutorials, and documentation
for every tool)

QGIS

Can easily import all data types
(raster, vector, tabular, & more)

Many available tools, but lacking
some advanced analyses:
network analysis, spatial statistics

Tools can be developed by anyone
so performance & documentation
can be inconsistent.

— Support via forums, eg StackExchange

Both have similar interfaces
and many of the same analysis tools.
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PROCESSING TOOLS: ARCGIS PRO

&) 34
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ArcGIS Pro Analysis Tools

ArcGIS Pro offers a variety of toolboxes that contain tools that
work on certain types of data or perform specific types of
analysis.

Geoprocessi'wg +v O b Rem Geostatistical Analyst Tools
b Eaa Image Analyst Tools
Find Tools §e
b @Ea Linear Referencing Tools
Favorites Toolboxes < Location Referencing Tools
b fEm 3D Analyst Tools b GEm Maritime Tools
b fEm Analysis Tools b & Multidimension Tools
b G Aviation Tools b f@am Network Analyst Tools
b @Em Business Analyst Tools b e Parcel Tools
b @em Cartography Tools 3 Server Tools
b mem Conversion Tools b [im Space Time Pattern Mining Tools
b @&m Data Interoperability Tools b [am Spatial Analyst Tools
b B Data Management Tools b GEa Spatial Statistics Tools
b B3 Data Reviewer Tools b G&a Territory Design Tools
: Editing Tools ! Topographic Production Tools
b @ea GeoAnalytics Desktop Tools b fam Utility Network Tools
b fEm Geocoding Tools b e Workflow Manager Tools
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ArcGIS Pro Extensions

/Advanced Analysis \

3D Analyst

Business Analyst
Geostatistical Analyst
Image Analyst

Network Analyst  [FFEEEesess
Spatial Analyst often

Industry Focused

Aviation Airports & Charting
Defense Mapping

Maritime

Pipeline Referencing
Production Mapping

Roads and Highways

Data and Workflows

Data Interoperability

Data Reviewer

Indoors

LocateXT

Publisher

StreetMap Premium
Territory Design

Workflow Manager
Workflow Manager (Classic)
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PROCESSING TOOLS: QGIS
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QGIS Analysis Tools

QGIS offers vector analysis, raster analysis, sampling,
geoprocessing, geometry, & database management tools.

Additional tools include:
* Integrated GRASS tools with more than 400 modules.

* Processing plugin, a powerful geospatial analysis framework to call native
and third-party algorithms from QGIS, such as GDAL, SAGA, GRASS, R, etc.

e Extensible plugin architecture, can extend QGIS functionality where
libraries can be used to create your own plugins.
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QGIS Vector Analysis Tools

Geoprocessing Tools >

§® Buffer...

@ Clip...

@ Convex Hull...
5 Difference...
#® Dissolve...

#@° Intersection...
9 Symmetrical Differe
@ Union...

¥ Eliminate Selected |

Geometry Tools

@ Centroids...
‘," Collect Geometries...
“J7° Extract Vertices...

¢~ Polygons to Lines...
2L Simplify...
+/ Check Validity...

Densify by Count...
mm Add Geometry Attribu
# Lines to Polygons...

B Voronoi Polygons...

2 Multipart to Singleparts...

@ Delaunay Triangulatior

Research Tools

-+ Create Grid...

¢ Select by Location...
i Extract Layer Extent...
.7 Random Points in Extent...
.z Random Points in Layer Bounds...
@=» Random Points Inside Polygons...

> Random Selection...

> Random Selection Within Subsets..

\"Zassld Raster Database Web |
Geoprocessing Tools »
Geometry Tools »
Research Tools »
Analysis Tools ’
Data Management Tools »

Analysis Tools

»* Line Intersections...

<3 Mean Coordinate(s)...

7. Basic Statistics for Fields...

@3 Count Points in Polygon...

B Distance Matrix...

5 List Unique Values...

+ Nearest Neighbour Analysis..

9 Sum Line Lengths...

Data Management Tools
Merge Vector Layers...

4% Reproject Layer...
Create Spatial Index...
45 Join Attributes by Location...

Split Vector Layer...
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QGIS Raster Analysis Tools

LESEd Database Web Mesh |

E Raster Calculator...
Align Rasters...
Analysis .
= Aspect. Analysis ’
% Fill nodata... Projections »
. Grid (Moving Average)... Projections - '
>
i; Grid (Data Metrics)... ‘&, Assign Projection... NSRS
i; Grid (Inverse Distance to z @ Extract Projection... Extraction b
i" Grid (Nearest Neighbor).., % Warp (Reproject)... - .
. Miscellaneous Conversmn 13
& Hillshade... ¥ Build Virtual Raster...

#+] Near Black... ) Raster Information...
N » Proximity (Raster Distance)...

i Roughness...

2 Merge...

Extraction

" r' Build Overviews (Pyramids).. - Clip Raster by Extent...
MM DIEVE.. .! .
B Tile Index... % Clip Raster by Mask Layer...
am Slope...
. . (> Contour...
;h Topographic Position Index (TPI)... Conversion
i Terrain Ruggedness Index (TRI)... -+ PCTto RGB...

© Polygonize (Raster to Vector)...
" Rasterize (Vector to Raster)...
“s_ RGBto PCT...

‘.ﬂ Translate (Convert Format)...
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QGIS Processing Plugin

° ° Processing Toolbox
Processing plugin: *e0E

\ Search..
() Recently used
(2 Cartography
(3 Database
(2 Filetools
(2 Graphics
(2 Interpolation
(2 Layertools
(2 Network analysis
() Raster analysis

a powerful geospatial analysis
framework to call native and

third-party algorithms from
QGIS, such as GDAL, GRASS, : ol
SAGA, GRASS, R, etc. S

(3 Vector analysis
(3 Vector creation
(2 Vector general
(2 Vector geometry
(2 Vector overlay
(3 Vector selection
(. Vector table

am GDAL

@ GRASS

& SAGA
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QGIS Plugin Repositories

! Plugins | All (623) X

e add useful features

= All Plugins

= Actions for relations

% Active Flre On the left you see the list of all plugins available for your
O e S O Wa re " Not installed # Add a point road sign QGIS, both installed and available for download. Some plugins

) # Aderyn Data Search come with your QGIS installation while most of them are made
e Upgradeable % Advanced Line Editor available via the plugin repositories.
. # Aequilibraf You can temporarily enable or disable a plugin. To enable or
[ ) r‘ W r I tt n b G I S = Gis disable a plugin, click its checkbox or double-click its name...
a e e y @ agknow for QGIS Plugins showing in red are not loaded because there is a

5% Install from ZIP

problem. They are also listed on the 'Invalid' tab. Click on the
plugin name to see more details, or to reinstall or uninstall this
plugin.

% AGT - Archaeological Geophy:
% AmigoCloud

B B

b

% Anaximandre
# Animate OSM

developers & other E&E
independent users

N

s

% AnnotationManager
# AnotherDXFImporter

# Append Features to Layer

# ArcGIS ImageServer Connecto
% ArcheoCAD

% Archiwalna Ortofotomapa

» Area Along Vector

# Area Ratio

» arrayPlus

3 Asistente LADM-COL

» atlasprint ~ || Upgrade All Uninstall Plugin Reinstall Plugin

3

ey

o

* available through
the Plugins menu

BB

w

Close Help
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VECTOR ANALYSIS
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Buffer

* Creates a polygon around a
feature at given distance(s)

* Where, the input feature can
be a point, line, or polygon

— Options to dissolve or
create separate features

l
=) SO
* Examples: = Ul wp

\"’\k\/\\ XY;\\/\ ¢ f / /\
. . t:«kl\}\\\« H ﬂ\ \\ I?_,’:\_\/ /]H.‘
— 50 miles around mines N R e
= oY ~ > T
il dri RANISY FA N -~
— 5 miles around rivers SINABPNRE
\J; A ’/,}'-"\\\X@_z] \ )} ,,\,"L:‘*}\
SRL AN =N
"K/ (! f Y ¢ / ~3\\
7 S A NN
S A ~
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Create and Edit Features

* New shapefiles can be
created from scratch

e Features can be edited or
created using the editor
toolbar in Arc or QGIS

 Example: creating a major
road layer (green) for
Havana, Cuba based
on satellite imagery
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Clip (Vectors)

* Use one layer’s extent to
clip down the features of
another layer

— Input layer can be points,
lines, or polygons, but the S
clip layer must be a polygon e g "-3 o L] - g ‘:y‘-

* Example: , S s J
European railroad layer A AR
clipped to France layer
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Exercise 2: Vector Analysis

Goals

* Learn how to access, interpret, and
troubleshoot analysis tools in GIS software

Steps

* You will go back into your breakout room and
be guided through the second exercise.

&) 47
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SURFACE ANALYSIS

48
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Interpolation

Create a continuous surface from points.

High

CEERnEn

Input elevation point data Interpolated elevation > TR R P TP A T e

surface itori ions
monitoring stations surface

© Esri. All rights reserved. This content is excluded from our Creative Commons license. For
more information, see https://ocw.mit.edu/help/fag-fair-use/
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https://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-analyst/understanding-interpolation-analysis.htm
https://ocw.mit.edu/help/faq-fair-use/

Extract by Mask (Pro)/Clip Raster (QGIS)

\. LQ’@

INPUT CLIP FEATURE OUTPUT

* Only cells/pixels within a boundary are retained in output

* |nput must be a raster but the clip feature can be anything:
— points, lines, polygons, or another raster (anything with area)

Image © Esri. All rights reserved. This content is excluded from our Creative Commons license.
For more information, see https://ocw.mit.edu/help/fag-fair-use/

=
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https://pro.arcgis.com/en/pro-app/latest/tool-reference/analysis/clip.htm
https://ocw.mit.edu/help/faq-fair-use/

Contour

* Creates contour line layer from raster surface.

INPUT OUTPUT

* Note: they will not extend past the spatial
extent of the raster nor in areas with no data

Image © Esri. All rights reserved. This content is excluded from our Creative Commons license.
For more information, see https://ocw.mit.edu/help/fag-fair-use/
= 51
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https://pro.arcgis.com/en/pro-app/latest/tool-reference/3d-analyst/surface-contour.htm
https://ocw.mit.edu/help/faq-fair-use/

Slope

* For each cell, the maximum rate of change in value
from that cell to its neighbors is calculated.

Input Surface Qutput Slope

 The output slope raster can be calculated in two
types of units, degrees or percent (percent rise).

Image © Esri. All rights reserved. This content is excluded from our Creative Commons license.
For more information, see https://ocw.mit.edu/help/fag-fair-use/
by ¥ i) =2
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https://desktop.arcgis.com/en/arcmap/latest/tools/3d-analyst-toolbox/surface-slope.htm
https://ocw.mit.edu/help/faq-fair-use/

Zonal Statistics (...as Table)

e Zonal Statistics - calculates one statistic
(e.g. mean, max, min, stdev, range)
from an input raster over a zone/area
and produces a new layer.

e Zonal Statistics as Table (Pro)/Zonal
Histogram (QGIS) - calculates multiple
statistics but produces a table (which
can be joined back to geometry, or
exported to statistical software)

Image © Esri. All rights reserved. This content is excluded from our Creative Commons license.
For more information, see https://ocw.mit.edu/help/fag-fair-use/
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https://ocw.mit.edu/help/faq-fair-use/

Surface analysis tools: also are used to...

* Analyze Patterns

* Analyze Terrain

* Generalize

* Conduct hydrological analysis
* Manage Data

* Summarize Data

* Use Proximity
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Exercise 3: Raster tools

Goals
e Learn how to access raster tools
Steps

* You will go back into your breakout room and
be guided through the third exercise.




SPATIAL STATISTICS
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What are spatial statistics?

* methods for analyzing spatial distributions,
patterns, processes, and relationships

e they incorporate space (proximity, area,
connectivity, and/or other spatial
relationships) directly into their mathematics
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_Sommons license. For more information, see https://ocw.mit.edu/help/fag-fair-use/

Spatial autocorrelation (Moran’s 1)

 Measures the patterns of attribute values associated with
features (ex. median home value, percent female, etc.).

 Compares the value of the feature to that of its neighbors
and the entire study area.

* Indicates clusters of high or low values (positive | value) or
outliers (negative | value).
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Neighbors: Distance Models

Inverse distance: all features - V;\f /
influence all other features, TLPTAERY
but the closer something is, -
the more influence it has

Distance band: features
outside a specified distance
do not influence the features
within the area

Zone of indifference:
combines inverse distance
and distance band
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Neighbors: Adjacency Models

K Nearest Neighbors: a
specified number of
neighboring features are
included in calculations

* Polygon Contiguity:
polygons that share an edge
or node influence each
other

e Spatial weights: specified
by user (ex. Travel times or -
distances)
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Spatial autocorrelation (Moran’s 1)

Phoenix, Arizona: Median Household Income
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Other spatial statistics tools

* Analyzing patterns
— Nearest neighbor, Ripley’s K
* Geographic distributions

— mean, median, directional mean

* Regression
— Geographic, Ordinary Least Squares (OLS)
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Exercise 4: Spatial Statistics

Goals
* Learn how to access specialized analysis tools

* Understand the results of a basic spatial
autocorrelation.

Steps

* You will go back into your breakout room and
be guided through the fourth exercise.




DISTANCE & NETWORK ANALYSIS
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Distance in a GIS
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Distance functions in GIS

Without
regard to any
network, over
the surface of
the earth vs
on a road
network

© Google. All rights reserved.
This content is excluded from
our Creative Commons license.
For more information, see
https://ocw.mit.edu/help/fag-

fair-use/
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Network Analysis Tools

Routing S2N'E 3
Service Areas .

Closest facility

OD Cost Matrix

Vehicle Routing Problem
Location-Allocation

(Only for ArcGIS Products)

67

Introduction > Projections > Metadata > Processing Tools > Exercise



TAKE-HOME EXERCISE
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Take-home Exercise overview

* Continuing with the data from GIS Level 1,
explore where you may build a mixed use

facility in Jersey City.

* This exercise will take into account the
following factors:
— Clustering of unemployment
— Distance to transportation

— Terrain
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