Planning a GIS Project

Steps in a GIS Project
— Identify you objectives
— Create a project database
— Analyze the data
— Present the result

|dentify Your Objectives

* Problem statement
— Greenvalley is growing and needs a new wastewater
treatment and recycling plant...
* Identify the spatial components in the problem
statement
— Siting or routing
— Location-allocation
— Spatial modeling (prediction)
— System control and data acquisition (SCADA)
— AM/FM



Regional Equity Atlas Project

(http://www.clfuture.org/projects/atlas/index_html)
* How fair is our regional development approach?
How can we make it more fair?

— Can workers in every community afford to live near
their jobs?

— Which communities have ample access to parks and
natural areas?

— What neighborhoods in our region lack access to
grocery stores?

— Which cities have sufficient resources to provide
public services to residents?

What information do you need?

Decision criteria
Scenarios
Assumptions/estimates
Intended audience/users



Create a Project Database

» Designing
« Automating
* Managing
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GIS Analysis

* Visualization
* Querying

— Attribute querying
— Location (spatial) querying
 Distance (Proximity)

« Overlay

* Modeling

GIS Tools (ArcGIS)

(£ ArcTookbax
+- i 30 Analyst Tadls
=i Analysis Tools
] % Extract
& dip
F° Select
F Split
# Table Select
= % Overlay
A Erase
#* Tdentity
;“ Intersect
#* Symmetrical Difference
# Union
A Update
= % Proximity
A Buffer
2 mMultiple Ring Buffer
;" Mear
;“ Paint: Distance
- 88 statistics
#* Frequency
A Summary Statistics

Gegstatistical Analyst + ® 0 -

4 @ Histogram
= G Geostatistical Wizard...  [E parmal QQPlot

@ Trend Analysis
5] Waronoi Map

Create Subsets...
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Tip: alidation creates a model for a subset of data and
predicts values for the rest of the locations.
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Iverse
Global Pobromial Interpola

Local Poigpomiel Interpolation.  Invetse Distance Weighiing 1D')is & quick detemiristc nterpolatorthat i exct
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GIS Tools (ArcGIS)

- & Spatial Analyst Tools

+ & Conditional =& Spatial Statistics Tools
+ % Density - & Analyzing Patterns
+ & Diskarice 2 average Nearest Neighbor
¥ % Exkraction 2 HighjLow Clustering (Getis-Ord General G)
¥ % Genaralization 2 S?atial Aukocorrelation (Morans I
s & Groundwaker - & Mapping Clusters . . .
2 Cluster and Qutlier Analysis (Anselin Local Morans 1)

+ % Hydrology ) I _

) }:n Cluster/Outlier Analysis with Rendering
+ & Interpolation 2 Hat Spot Analysis {Getis-Ord Gi*)
* % Local }:n Hok Spot Analysis with Rendering
+ & Map Algebra - & Measuring Geographic Distributions
+ % Math 2 Central Feature
+ % Mulkivariate 2 Directional Distribution {Standard Deviational Elipse)
+ & Meighborhood g Linear Directional Maan
s % Orverlay & Mean Cenker
" % Rasker Creation 3 2 Standard Distance
¥ & Reclass
+ % Surface
+ % Zanal

GIS Tools (Others)

» Landscape pattern analysis - FRAGSTATS

* Network analysis

— ArcGIS Network Analyst Extension
(http://www.esri.com/software/arcgis/extensions/networkanalyst/)

+ Spatial statistical modeling

Spatial Statistics Toolbox for Matlab

(http://www.spatial-statistics.com/software_index.htm)

S-Plus (attp:/sib.stat.cmu.edu/sy)

ol R (http://sal.agecon.uiuc.edu/csiss/Rgeo/)
Geoda (https://www.geoda.uiuc.edu/)

» Agent-based modeling
— ArcGIS Agent Analyst Extension

- Netlogo (http://ccl.northwestern.edu/netlogo/)



http://www.esri.com/software/arcgis/extensions/networkanalyst/
http://www.spatial-statistics.com/software_index.htm
http://www.spatial-statistics.com/software_index.htm
http://www.spatial-statistics.com/software_index.htm
http://lib.stat.cmu.edu/S/
http://sal.agecon.uiuc.edu/csiss/Rgeo/
https://www.geoda.uiuc.edu/
http://ccl.northwestern.edu/netlogo/

GIS Tools (Others)

« Optimization (?)
— Multi-objective decision-making (IDRISI — MOLA)
« Data mining (?)
» Geovisualization (?)
» Coupling with other models (?)

Where to get help?

— ArcGIS Online Help
(I\Students\Data\GIS\ArcGIS Documentation\ArcGIS9.1_documentation\ESRI_Library)

— ArcScripts (http://arcscripts.esri.com/)
— ESRI Developer Network (http://edn.esri.com/)

Software Installation

» Send requests to Geography Lab
Manager, David Banis (dbanis@pdx.edu)

» Provide a copy of or a link to the software

* Indicate which computers to have the
software



http://arcscripts.esri.com/
http://edn.esri.com/
mailto:dbanis@pdx.edu

ArcToolBox: Analysis
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|%

(29 ArcToolhox

&9 30 Analyst Toals
& Analysis Tools

a Corwersion Toolks

& Coverage Todls

a D ata Management Toals
& Geocoding Tools
a Spatial Analyst Tools

Search 1 X
- ‘ & 2 | £ Local Search -
ALL Maps Dats Iools 1
‘buﬁer Q

Search returned 4 items. Helg

#,, Buffer (Analysis)
Creates buffer polygons arcund input features to a...

toolboxes\system toolboxes\analysis tools.thx\proxi...

&' Multiple Ring Buffer (Analysis)
Creates multiple buffers at specified distances arou...
toolboxes\system toolboxes\analysis tools.thx\proxi...

Fawirites -I ndex | Search I

"\b Select Layer By Location (Data Management)
Adds, updates, or removes a layer's selection based...
toolboxes\system toolboxes\data management tools...

Sy Analysis
Summary: not available.
toolboxes\system toolboxes\analysis tools.thx

ArcToolBox

ArctoolBox is available from both ArcCatalog and ArcMap.

@ Atoolbox can contain tools, toolsets, and scripts and is organized according to
the collection of geoprocessing commands it contains.

&5 Atoolset can contain tools, toolsets, and scripts and is organized according to
the geoprocessing commands it contains.

A Atoolis a single geoprocessing command.

& Ascript is a set of instructions usually stored in a file and interpreted, or com-
piled, at run time.

= A model consists of one process or, more commonly, multiple processes strung
together.



Scripts

PythanVWin 2.1 (#15, Apr 16 2001, 18:25:49) [MSC 32 bit (Intel)] on win32
Portions Copyright 1994-2001 Mark Hammaond (mhammond@skippinet.com.au) - see 'Help/About Pythonyvin'
for further copyright information

4 oo Neme: Multiple Ring Buffer

## Source Name: Multiringbuffer.py

## Version: ArcSIS 9.0

## Autkor: Environmental Systems Research Institute Tnc.

## Regquired Arqumuments: An input feature class or feature laver

4 An output feature class
kil A set of Qistances (multiple set of double values)

## Optiomal Arguments: The name of the field to comtain the distance values,

## ndistance" is the default name

4 Option to have the ontput dissolved. "All" is the default,
i which will dissolve all overlappimg polygons. "Nome" will

kil will maintain g1l overlaps.

## Description: Creates a set of buffers for the set of imput features. The buffers
e ars defined using a set of variable distances. The resulting feature
4 class has the merged buffer polygons with or without overlapping

£ polygons maintained as seperate features.

#Tmport required modules
import winiZocom.elient, vindZapi, sve, o=

#Create the Geaprocessor ORisct
GF = win3Zeom.client.Dispatch{”esriGeoprocessing. GRDispacch.im]
GP.Overmritesutput = 1

#Define message comstants so they may be translated easily
mSgDist = "Distances must be provided in ascending size.”
nsgBuffRings = "Buffering ring "

nsglergeRings = "Merging rings
megbissolve = "Dissolving overlapping koundaries...”

msgError = "Error in Multi-ring Buffer function.”

WSEOULPULETLOr = "OULDUC workspace is undefined. Plemse provide & full path.”

B
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& Analysis Tools

Toolsets =8 Bdract

£, Clip
----- a "y, Select

* Extract h

* Overlay

* Proximity

Statistics P

#, Intersect

..... %, Spatial Join

----- ~, %, Symmetrical Difference

& Proximity
----- ~, %, Buffer

----- ~ ", Create Thiessen Polygons

----- -, “, Generate Near Table

----- & Multiple Ring Buffer

----- a Yy, Mear

..... ~, “, Point Distance

-8 Statistics
‘t\ Frequency
‘t\ Summary Statistics




Extract - clip

o Input Features INPUT
\
[ ]
& Clip Features
\
& Output Feature Class hd
\
Cluster Tolerance {optional) ’
[ |Unknown |
CLIP FEATURE
OUTPUT
< a
0Ok Cancel Envirorments: << Hide Help d
v
.
Extract - split
s CEx
INPUT 2
& Input Features
\ L
o Split Features
[
o Split Field +
o Target Workspace SPLIT FEATURE
\
Zone 1/Zone 2|
Cluster Tolerance {optional)
[ |Urrown |
Zone 3|Zone 4|
OUTPUT
Zone1 Zone?2
<] | B
0K Cancel Environments. << Hide Help ‘ Zome 3 Joned -
v

* Clip features must
have polygon
geometry.

*When using ArcMap
layers as input, only
the currently selected
features are used in
the CLIP operation.

* Split features must be
polygons.

* The Split Field
datatype must be
character.



Extract - select

o  Input Features

o Output Festure Class

Expression (optional)

I~

ak Cancel

Environments.

s

| ®

<< Hide Help

[2) Help
Select

The Select tonl extracts features fram
an input feature class or input feature
layer and stares them in a new output
feature class. The output feature class
may be created with a subset of

features based on an SQL expression

Extract - table select

& Input Table

& Output Table

Expression (optional)

|

oK Cancel

Enwironments.

<< Hide Help.

>

[2) Help
Table Select
Extracts selected attributes fram an

input table or table view and stores
them in a new output table.
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Overlay Procedures
(for all but spatial join tool)

» Determine the spatial reference for processing. All the
input feature classes are projected (on the fly) into this
spatial reference.

* Crack and cluster the features.

» Discover geometric relationships (overlap) between the
input features and the overlap features.

» Assign attributes based on the type of overlay.

« Remove features based on the combinations of
attributes and overlay types.

Overlay - erase

* Erase EX
=== - Erase features must
INPUT
s Input Features
: be polygons.
» Erase Features
|
» Output Feature Class
\
Cluster Tolerance {optional)
[ [Urknown | ERASE FEATURE
—
ouTPUT
.-
< >
oK Cancel Environments. << Hide Help
v
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Overlay - identity

EOX

o  Input Features

> Identity

[&]

* [dentity features must
be polygons.

INPUT
o Identity Features
[
& Output Feature Class
\
Jainattributes (optional)
[l |
Cluster Tolerance {optional)
[ [Unknown | IDENTITY
FEATURE
[~ Keep relationships {aptianal)
ouTPUT
4 | 38 K\
ak Cancel Erwironments. << Hide Help _
v
Overlay - update
* Update K

I

& Input Features

& Update Features

& Output Feature Class

W Borders (optional)

Cluster Talerance (aptional)

[ Unknown

oK Cancel

Environments.

| @

<< Hide Help

INPUT

UPDATE
FEATURE

¥

OUTPUT

BX

Update features
must be polygons

The Input Features
and Update
Features field
names must match

12



Overlay - union

B

& Input Features

Features Ra.

» Output Feature Class

JoinAttributes (optional)
o =
Cluster Tolerance (optionaly

[Unknown =

¥ Gaps allowed Coptional)

ok Cancel Enviranments. << Hide Help

#|
x|
1
3

>

INPUT

¥

OUTPUT

[£3

Input features
must be polygons

Overlay - intersect

o Input Features

Features

o Output Festure Class

Ra.

#
X
il
3

JoinAttributes {optional)

[arr

Cluster Talerance (optional)

Output Type {optional)

[Unknown

[mPOT

I

oK Cancel

| ¥

<< Hide Help.

INPUT

INTERSECT
FEATURE

¥

QUTPUT

(EXE

13



Overlay — symmetrical difference

~ Symmetrical Difference

|~

Input Features

Update Features

ﬂ INPUT

Output Feature Class

< O]

JoinAttributes {optional)

e

Cluster Tolerance (optional)

|Unknown

Ok Cancel Environments.

. ¥
El
OuTPUT
| &
<< Hide Help

* Input and update
features must be
polygons

[E3]]

Overlay — Spatial Join

Spatial Join

utpUt Feature Class

Join Operation (optional)

&

[ 30IN_GNE_TO_MANY
¥ Keep Al Target Features (optional)

Field Map of Join Features {optional)

L

Makch Option (optional)

le | % 1+

N TEN
Search Radius {optional)

Distancs Field Nams (optional)

Ll L

0 [unknown

]

Cancel | Environments... | << Hide Hole

v

Match Option (optional) =

Defines the criteria used to match rows.
The match options are:

+ INTERSECTS—Matches join
features that intersect target
features.

COMNTAINS—Matches occur when
a target feature contains a join
feature Points can't be set as
target features and polygons can
only be set as join featuras when
the target features are also
polygons.

IS_WITHIN—Target features
within join features are matched.
Puoints can't be set as join
features and palygons can only be
set as target features when the
Join features are also polygons.

CLOSEST- The Target features
will be matched to the closest join
faatira x

Tool Help

14



Proximity -

buffer

Buffer
A
& Input Features INPUT
& Output Feature Class Q

Distance [value or field]

& Lingar unit

[ [Unknown -

 Field

Side Type (optional)

FULL -

I = ouTPUT

End Type {optional)

[ROUND |

Dissolve Type (aptional) U

[noNE -

Dissalve_Field(s} {optional)
!

< | &
oK Cancel Environments.. | << Hide Help L
-

Proximity — multiple ring buffer

=

Input Features

*

Qutput Featurs class

Distances

#|
x
4|
3

Buffer Unit {optional)

|Detaue -

Field Name {optional)

Dissalve Option {eptional) =
Bt I

| &

oK Cancel Erwironments. ‘ <<HideHeIp|

£l

(@) Help

Distances

A set of distances in increasing size
Each distance defines a set of
features ta be created, where each
polygon feature defines the area from
the input feature and the distance
being buffered

15



Proximity — create Thiessen polygons

\ 4

INPUT OUTPUT

Proximity — near
- generate near table

EEX
o Input Features -

@ Hear Features

Near

Determines the distance
from each feature in the
Input Features to the
nearest features in the

Near Features. within the
Search Radius.

POINT

le 2 X1+ & &

POINT LINE POLYGON

Search Radius (optional)

[ Unknavin

L4

Near
Feature

[ Location [optional]

I Angle (aptional)

oK Cancel Enviranments.. | << Hide Hel




|~

Proximity — point distance

* Both input and near

R features (layers) must

& InputFeatures .

‘ NPUT have point geometry.
™ ‘Near Features -
& Output Table

[ 1

102
Search Radius (optional)
[ [Unknewn =

OUTPUT TABLE
Input_FID[ output_FID[ Distance
101 1 65
102 1 83

= POINTS IN
FEATURE CLASS A

IS

® POINTS IN
| & FEATURE CLASS B

ak Cancel Ervirorments. << Hide Help

=

Statistics — frequency

EBX

|

) Help
Input Table

Frequency Field(s)

“Sludenls\dala\ﬁ ISAALIS 2004 _complete\LAND \PARKS shp

Qutput Table

The attribute field or fields that will be
[E:\jduh\changhchap S\PARKS_Frequency.dbf

used to calculate frequency statistics

=

@ Frequency Fisld{s)
Oro

O shape

OareA

O MaME

USAGE
OFaRk

O cusTonisN
Oeonpagy

B Attributes of PARKS_Fr.

|
|
H

Selectall | Unselect Al

OID___ | FREQUEHCY | USAGE |
0 2

1 1241 private

2 2995 public

Record: 14 4 1| m| Shows| Al

Summary Fisld(s) (optional}
[4REs

OFaRK

CJeonDagy

v

| [

oK Cancel Ervironments. << Hide Help




i

Statistics — summary statistics

Summary Statistics

Input Tabls
|:s\dala\5|5\HL\S\ZUU4_cDmp\ele\CENSUS\BLUCKEHP shp

Summary Statistics

Output Table
[ iduhichanghchap SYELOCKGRP_Statistics dbf

Calculates summary statistics for field
() in a table

Statistics Field(s)

Field Statistic Type
POPOD SUM
POFOD MEAN
POPOD MIN
FOPOD RANGE

Case field (optional)

FIPS ~|

0D | FREQUENCY | SUM_POPDO

() Help

3 1} 1160 1759457 1542 B35345

Recard: 14] 4| 1¢m| Show:W Selected | Records (0 out of 1 Selected.]

Options ~
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