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Unit 1: Demographic & Economic Data Analysis Techniques

Unit Overview

Lesson 1 — Displaying Geospatial Data.........cccccccceeeiiiiiimmmneeeecciininnnns 1-7
Lesson Objectives:

Explore terminology associated with geospatial data and
geospatial analysis

Explore data gathered and organized from the decennial U.S.
Census

Add a new field to an attribute table

Calculate values for a field in an attribute table

Lesson Exercise: Displaying Geospatial Data

Explore Census Data

Display Quantitative Data

Creating a Layer File (graduated color symbology)
Editing an Attribute Table

Calculate Field Values in an attribute table

Lesson 2 — Managing Geospatial Data..........ccccceueciiiiiiiiireeeenncccnnn, 1-39
Lesson Objectives:

Relate tabular data

Label features in a data layer

Use multiple data frames in a map document

Copy and paste data layers between data frames in a map
document

Create a graph to display quantitative data

Create a report to display analysis results

Enhance a map layout by adding graphic images, reports and
charts to the layout
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Lesson Exercise: Managing Geospatial Data

Relate two tables

Labeling features in a map display

Insert a New Data Frame

Copy & Paste Layers Between Data Frames
Create a Graph to display data

Create a Report

Add a Graph to a Map Layout

Add a Report to a Map Layout

Lesson 3 — Querying Geospatial Data...........ccceememciiiiiiiiinineec, 1-57
Lesson Objectives:

Create a text table to be used in a map document

Explore land use data

Dissolve features contained in a data layer

Perform overlay analysis to find intersecting areas of data layers

Lesson Exercise: Querying Geospatial Data

Explore Land Use Data

Create a Text Table

Change Properties of All Feature Symbols
Explore Flood Zone Data

Dissolve Features of a data layer

Perform Overlay Analysis

Lesson 4 — Symbolizing Geospatial Data.................cccciiiiiiiiiiiiinnnnn, 1-85
Lesson Objectives:

Symbolize raster data
Adjust the transparency of a layer

Lesson Exercise: Symbolizing Geospatial Data

Symbolize Raster Data Layers using stretched symbolizing
methods
Adjust the Transparency of a data layer

Lesson 5 — Creating Geospatial Data..........cccceeeeeccciiiiiiinneeeeecccc, 1-97
Lesson Objectives:

Geocode addresses contained in an address table
Edit a data layer
Hyperlink features in a data layer to an image file

Lesson Exercise: Creating Geospatial Data

Geocode Addresses in a table to plot in a map display
Interactively match unmatched addresses

Edit a Data Layer

Add Features to an Existing Shapefile

Hyperlink Features in a map display to image files

Lesson 6 — Planning & Building a Local Data Inventory................ 1123
Lesson Objectives:

Explore Census data for your community
Explore methods used to display quantitative data
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e Geocode addresses of local businesses

Lesson Exercise: Planning & Building a Local Data Inventory
e Apply Skills, Tools & Techniques to Local Community Data

e Explore Local Census Data

e Create Local Data by Geocoding a Local Address Table

Unit 2: Location-Based Analysis Techniques
UNit OVEIVIEW ... .. 21
Lesson 1 — Managing Geospatial Data..........ccccccceeeiiiiiimimrecenncccinnnnnns 2-7
Lesson Objectives:
e Find features based on attribute values
Spatially join data layers
Summarize tabular data
Merge data layers
Perform union overlay analysis
Lesson Exercise: Managing Geospatial Data
Find Features based on Attributes
Spatially Join Data from Two Data Layers
Summarize Tabular Data
Merge Data Layers
e Explore Calls for Service (CFS) Data
Lesson 2 — Creating & Editing Geospatial Data ...........ccceeeeennnnnnnnnn. 2-29
Lesson Objectives:
e Create a personal geodatabase
e Import data layers into a geodatabase
e Edit polygon features in a map display
Lesson Exercise: Creating & Editing Geospatial Data
e Create a Personal Geodatabase in ArcCatalog
e Import Existing Data Layers into a Geodatabase
e Edit Polygon Features using Editor tools
Lesson 3 — Modeling Geospatial Analysis........cccccvvvviviiiiiiiiiinccnnnnn, 2-53
Lesson Objectives:
e Explore ModelBuilder function in ArcGIS
e Create a model for a geospatial analysis process
e Run a model for a geospatial analysis process
Lesson Exercise: Modeling Geospatial Data
e Exploring the ArcGIS ModelBuilder contained in ArcToolbox
e Create a Model for a series of geospatial analysis processes
¢ Run a model for a geospatial analysis process
Lesson 4 — Planning & Building a Local Data Inventory.................. 2-67
Lesson Objectives:
e Explore geographic relationships that exist using local
community data
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Lesson Exercise: Planning & Building a Local Data Inventory

Create a Table of Crime Locations & Descriptions
Geocode Address Data to Plot Crime Locations
Explore Geographic Relationships with Crime Data

Unit 3: Data Collection Methods & Techniques

Unit Overview

Lesson

1 — The Importance of Spatial Reference...............cerenn..... 3-9

Lesson Objectives:

Build a geospatial technology vocabulary

Examine coordinate systems & map projections

Experiment with map projections

Analyze the effect of coordinate systems and map projections
on geospatial data

Lesson Exercise: Coordinate Systems & Projections

Lesson

Examine Coordinate Systems & Map Projections and Their
Effect on Geospatial Analysis
Measure distances between features in ArcMap using different
coordinate systems
Examine the effect of differing coordinate systems on distance
representation on maps
Explore the UTM coordinate system
Reproject a data layer to a new coordinate system using
Projection tools in ArcToolbox

2 — Software-Based Data Creation Techniques................... 3-39

Lesson Objectives:

Build a geospatial technology vocabulary
Digitize geographic features using imagery data

Lesson Exercise: Creating New Data by Digitizing Imagery

Lesson

Examine Software-Based Data Creating Methods such as
Heads-Up Digitizing, Geocoding & Plotting XY Data
Heads-up digitize point, line and polygon geographic features
shown in an image data layer
Create a map layout of your campus location using heads-up
digitizing

3 — Global Positioning System (GPS) Technology ............. 3-51

Lesson Objectives:

Build your geospatial technology vocabulary

Explore GPS technology as a method of data collection
Collect geographic data using GPS technology

Prepare geographic data collected with GPS for use in a GIS
project

Plot geographic data collected with a GPS in a GIS project

Lesson Exercise: Collecting Geospatial Data using GPS
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= |dentify components of a standard GPS unit

= Navigate the various screens of a standard GPS unit

= Collect Feature Data Using GPS Technology

» Prepare Data from GPS for use in ArcGIS

Unit 4: Experiments in Skills Applications

UNit OVEIVI@W ......ccciiiiiiieeisesisis s s s ss s s s sss s s s sssss s sss s s s s s sss s s ss s s s s s s s s s s s s s s s s s s s s s s s s s nnnnnnnnnnnns 41
Lesson 1 — Special Project in Address Geocoding & Hyperlinking
Lesson 2 — Special Project in Address Geocoding & Querying
Lesson 3 — Special Project in Geographic Relationships

Lesson Objective for Lessons 1,2 & 3:

e Provided a prescribed geographically-related problem or
situation, utilize tools and functions to conduct GIS analysis to
solve the problem and/or illustrate the situation with ArcGIS
software

Lesson Exercises: Scenarios in Geospatial Applications
= Map the locations of local historical sites and hyperlink the

features in the map display to photographs of the sites
= Map homes that are for sale in the community and use
querying tools to find homes that have specified attributes
= Explore geographic relationships that exist in your
community as well as another community of like size and
compare geographic features and/or demographic data in
each community
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Table of Contents
Student Manual — Extended Tools in Remote Sensing

Applications in Remote Sensing
Lesson 1 — Using Data in Image Analysis.......cccccccceccciiiiiiimnnemnnnssnsnnennns 1
Lesson Objectives:
e |dentify data terminology dealing with image analysis
¢ View single band and multipsectral images
e Create a subset of an image
e Mosaic two georeferenced images
Lesson & Enrichment Exercises: Using Data in Image Analysis
Load the Image Analysis extension program
Display the Image Analysis toolbar
Display a single-band satellite image
Display the background of an image layer as transparent
Display a multi-spectral satellite image
Create a subset image of a larger image data layer
Mosaic two images to create a single image data layer
e Create a map layout of analysis results
Lesson 2 — Orthorectification...........cccccciii, 31
Lesson Objectives:
o |dentify data terminology dealing with image analysis
e Prepare a DEM (Digital Elevation Model)
e Perform image analysis by orthorectifying non-georeferenced
digital images to existing map features
Lesson & Enrichment Exercises: Orthorectification
o Explore the concept of orthorectification
« Prepare a DEM for use for the orthorectification of an image
data layer
e Import SDTS files to raster files using conversion tools
« Mosaic DEM data layers for use for the orthorectification of an
image data layer
o Set the coordinate system desired for the orthorectification
o Set correction properties for the orthorectification
e Place fiducial marks created during imagery collection for the
orthorectification
o Create links to orthorectify an image data layer to a
georeferenced vector data layer
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« Save the orthorectified image as a new image data layer

Lesson 3 — Feature EXtraction .......c.ceimiieimiie e e emeeememems s nnnenn e 65

Lesson Objectives:

o |dentify data terminology dealing with image analysis

e Use the Seed Tool to extract land features from imagery data

e Explore Seed Tool Properties and their affect on image analysis
results

Lesson & Enrichment Exercises: Feature Extraction

o Create a new polygon shapefile in ArcCatalog

e Set the coordinate system desired for the analysis

e Set Seed Tool Properties

e |solate an area of an image depicting a fire-damaged area using
the Seed Tool

o Explore pixel selection methods including clicking and
clicking/dragging a rectangle to sample pixel values

e Explore Seed Radius as a factor in terms of how polygons are
drawn using the Seed Tool

e Explore the “Include Island Polygons” option of Seed Tool
Properties

e Populate a new shapefile with data features using the Seed
Tool

e Perform a Supervised Classification to find like areas of an
image using the Seed Tool

Lesson 4 — Vegetation Mapping & Change Detection....................... 101

Lesson Objectives:

o Identify data terminology dealing with image analysis

e Categorize land cover types using image analysis tools

e Evaluate areas of change in images

Lesson & Enrichment Exercises: Vegetation Mapping & Change

Detection

e Perform a layer stack using Image Analysis tools

o Analyze vegetation in imagery using the Vegetative Index tool

e |dentify areas of change in vegetation using the Image
Difference tool with time-lapsed vegetation indices

e Perform an Unsupervised Categorization to analyze land cover
for a geographic area

e Use the Thematic Change tool to identify areas of change in
categorized data

Lesson 5 —Image Enhancement...............oommeciiimieeccncrseecceeee s 145

Lesson Objectives:

e |dentify data terminology dealing with image analysis

e Enhance an image by adjusting the brightness and contrast

¢ Enhance an image by adjusting the histogram and applying
custom histogram stretches

¢ Enhance an image by sharpening and smoothing its
appearance

e Enhance an image by converting it from color IR to natural color
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e Enhance an image by performing a resolution merge

Lesson & Enrichment Exercises: Image Enhancement

e Explore the use of band combinations in satellite imagery to

enhance the data

Adjust the brightness of an image data layer

Adjust the contrast of an image data layer

Review the histograms of an image data layer

Apply various histogram stretches to an image data layer to

enhance it

e Apply an Invert Stretch to a negative image data layer to
produce a positive image data layer

e Enhance an image data layer using the Sharpen technique

e Enhance an image data layer using the Smoothing technique

e Convert a color IR image data layer to natural color using Image
Analysis tools

e Use the Resolution Merge technique to combine the best
characteristics of two image data layers — a low-resolution color
image and a high-resolution monochromatic image.
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