Designing a GIS class

Using the GIS Tutorial Series of books from
Esri Press




Introductions




GIS Tutorial Series

This series of books was
designed as a comprehensive set
of tutorials and hands-on
exercises to complement any GIS
certificate or degree program.

For today’s session, we’ll look at
the structure of these books, the
teaching aids available, and how
they can be integrated into a GIS

program.




GIS Tutorial Series

Each book contains a 180 day
trial license of ArcEditor which
can be installed by the students
on their home computers.

The book also contains a DVD
with all the necessary data
required to complete all the
tutorials and exercises in the
book.




GIS Tutorial 1

The first tutorial covers a lot of
GIS topics with a light touch. It’s
a good introduction to all the
basic capabilities of ArcGIS.

Part 1 Using and making maps

Chapter 1: Introduction to ArcGIS
Chapter 2: Map design
Chapter 3: GIS outputs

Part 2 Working with spatial data

Chapter 4: File geodatabases
Chapter 5: Spatial data
Chapter 6: Digitizing
Chapter 7: Geocoding
Chapter 8: Geoprocessing

Part 3 Learning advanced GIS applications

Chapter 9: Spatial analysis
Chapter 10: ArcGIS 3D Analyst
Chapter 11: ArcGIS Spatial Analyst



GIS Tutorial 2

The second tutorial focuses
primarily on using the
geoprocessing tools of ArcGIS to
perform spatial analysis. It
follows the chapters in the two
books by Andy Mitchell, the

Esri Guide to GIS Analysis,
Volumes 1 and 2.

Chapter 1: Mapping where things are
Chapter 2: Mapping the most and least
Chapter 3: Mapping density

Chapter 4: Finding what’s inside

Chapter 5: Finding what’s nearby

Chapter 6: Mapping change

Chapter 7: Measuring geographic distribution
Chapter 8: Analyzing patterns

Chapter 9: Identifying clusters

Independent projects



GIS Tutorial 3

The third tutorial is the most
advanced of the three. Part 1
begins with a blank slate and
has students design and build
their own datasets from scratch.

Parts 2 and 3 cover advanced
topics in ArcEditor and Arcinfo.
These include Python scripting,
ModelBuilder, and creating
custom menus.

The final part of the book covers
advanced cartographic
techniques including custom
legends, labeling, and custom
symbols.

Part 1 Designing a framework for the
complex geodatabase

Chapter 1: Designing the geodatabase schema
Chapter 2: Creating a geodatabase

Chapter 3: Populating a geodatabase

Part 2 Working with data
Chapter 4: Working with features

Chapter 5: Working with topology

Part 3 Optimizing the workflow

Chapter 6: Customizing the interface
Chapter 7: Automating processes

Part 4 Using advanced techniques for
labeling and symbolizing

Chapter 8: Developing labels and annotation

Chapter 9: Exploring cartographic techniques



GIS Tutorial Series

For this session, we’re going to
focus on GIS Tutorial 2.

—
Well look at the structure of the GISTUTORIAL

book and how it is designed to e B
be used in a GIS class.

David W. Allen

ESRI Press




Table of Contents

The chapter headings match the
chapters in the Mitchell books
exactly. This allows you to use
the Mitchell books as a reference
text, with this book being the
hands-on tutorials.

Each chapter includes several
tutorials, which can be worked
with the students in class.
Following each is an exercise
that students work on their own
to reinforce the topics covered in
the tutorial.
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Anatomy of a tutorial

Each tutorial begins with a title
and basic description of what
will be covered.

Next is a set of learning
objectives. These can be used to
document progress, and as a
good index when students refer
back to sections of the book.

There is also a reading
assignment from the Mitchell
book, if it is being used as the
text for the course.

Tutorial 1-1

Working with categories

The most basic of maps simply show where things arve without complicated
analysis. These can be very useful and enhanced by symbolizing different
categories. By symbolizing categories you can show both location and some
characteristics of the features.

Learning objectives Preparation

« Work with unique value categories + Read through page 29 in
Andy Mitchell's The ESRI Guide

to GIS Analysis, Volume 1
(ESRI Press 1999)

« Determine a display strategy
o Group category displays

o Add a legend

« Set legend parameters

« Use visual analysis to see
geographic patterns



Anatomy of a tutorial

Following is an introduction of
the topic. In the event that you
are not using the Mitchell books
as a supplemental text for the
course, these introductions
provide a good substitute.

The Mitchell books, however,
provide more real-world
examples as well as diagrams
sample maps to reinforce the
topic.

Introduction

Inthe realm of geographic analysis, the first and most simple type is visual analysis —just
wiaw it. You candisplay dats ong map with varions colors and symobology that will enabls
the wiewar to bagin o see geographic patterns. But deciding what aspect s of the map
faatures tohighlight can take some thou ght.

It may be as irportant to map whete things ave not located a5 it is tomap whete theyare,
Visnal analysis allows wou to sea the gronpings of featuras, as well as avea s where features
arenot grouped . Allthis takes place in the viewer™s mind, since visnalanalysis doesot
gquarntify the rasults. In other words, display the data with good cartographic principles
and the viewer will detarmnine what, if any geographic patherns might erist. Viewsr s ararit
axplicitly given an answeat, buk they can determine one on their own.

ion can aid the process by determnining the best way to display the data, but that will
deperd on the audience. If the avdience is nofamniliay with the type of data being shownor
the area of interest on the map, move referencs information about the data mayneed to be
ircluded. Fou roay also wank to siroplify the way the data is represented or nse 2 subsat of
the data o make the information more ea sily nnder stood by 2 novice audience. Conwarsaly,

wion oAy make the data wery detailed and specific if the audisrre i s technically savvy and
farndliay with the data.

Inmaking the map, yom will decide what featuras to display and how 1o syrobolize thern.
Sornetimes sirnply vsing the satne symbol to show where features are will be enongh. For
axarnple, seeing where allthe stores arein an ares might give you anidea of where the
shopping district is. Al you really want to lmow is whete stores are, and not concern
wour salf with the type of store.

A tnove cornplex method of displaying the data is by nsing categories, or symbclizing each
feature byan attribute value in the data. This also requires a mere complex dataset. Your
dataset will nead a fisld to store a valve describing the feature’s type or category. Adataset
of store locations may alsohawe a field storing the type of store: clothing, conmeniencs,
anto repair, supermoarket, fast food, and soon.

For other instances, yon may wank to see only a subset of the data. These may stillbe
shown witha single symabol but show only cne valoe of 4 field. I mdght be fine to see whers
all crimnes ave ccourring, but the auto-theft task force may only want o see the places
whera cars hawe been stolen. The additional data will fust confuse the map and possibly
obscure a geographic pattern.

When maldng the map, you can wse this “oype’ o “cabegory” field to assgna different
syrnbol bo each value. ¥ou might symbolize clothing stoves with a picture of a clothes
hanger, of 2 supertnarket witha pictore of a shopping cart. This stll doesmt involve
any gaographic processing of the data; we'te merely showing the fea tore’s location and
syrbolizing it by a type. The analysis is still faking place in the viewers mind.



Anatomy of a tutorial

Scenario You are the GIS manager for a city of 60,000 in Texas, and the city planner is asking fora

A S Ce n a ri O i S p rOVi d e d W h i C h S e t S map showing zoning. The target audience is the city council, and each member is very

familiar with the zoning categories and the types of projects that may be built in each
. . area. Council members will frequently refer to this map to see in which zoning category a
u p t h e t u to r I a I a n d d e S c rl b e S t h e proposed project may fall and what effect that project may have on adjacent property. For
example, a proposed concrete mixing plant would only be allowed in an industrial district

u n d e r I Yi n g b aS I S fo r t h e a n a I ys i S and would adversely affect residential property if it were allowed to be adjacent.

b e i n g d O n e Since you will have a technically savvy audience, you canuse a lot of categories and not
- worry about the map being too confusing or hard to read. The city planner asks you to use

colors that correspond to a standard convention used for zening. Later, you'll work with
setting categories and symbology.

These are helpful when the
student is not familiar with the
type of data or processes being
used.

It also reinforces the idea that
analysis is done for a specific
purpose, and knowing that
purpose helps to interpret the
results.




Anatomy of a tutorial

Data The first layer is a zoning dataset containing polygons representing every zoning case ever

A d e S C rl pt | O n Of t h e d ata | S heard by the city council. An existing held carries a code representing the zoning category
. . assigned to each area. This was already set as the “value field” to define the symbology, so
p rOVI d e d S O t h at t h e St u d e n t Wi I ‘ you will only deal with how the categories are shown. This data was created by the city,
and a list of the zoning codes and what they mean, called a data dictionary, is provided
un d ers ta N d t h e I N p u t S an d later in the chapter. You also may find similar datasets from other sources with zoning

classifications, and it is important to get their data dictionaries as well.

outputs of the processes.

This is a condensed version of
the metadata for each data set
and highlights what will be
necessary for this particular
tutorial. Full metadata is
provided for each dataset, which
can be viewed in ArcCatalog.




Anatomy of a tutorial

A title is given to each segment
of the tutorial, with descriptions
of the processes and step-by-
step instructions.

lllustrations show exactly what
the student will be seeing, and in
some instances the particular
point of interest is highlighted.

Change a category label

The layer came with the code values displayed for each category. While this may be fine for
someone who works with these codes every day and recognizes the underlying meaning,
scmeone not familiar with them will want a more descriptive label. These can be changed
in the symbol properties of the layer.
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Anatomy of a tutorial

Tutorials may also include a
“Your Turn” box. This is an
additional set of tasks that
repeat a previous task that the
students will work without the
step-by-step instructions.

This gives the students an
opportunity to try the tasks while
the instructor is still available to
help.

YOUR TURN

Change all the labels to match the list below. Note: You can change the width of
the column headers Value and Label by dragging the vertical dividers over to reveal
the entire category description.

When all the descriptions are entered, click Apply, but do not close the Layer
Properties dialog box.

R-1 Single Family Detached Dwellings

R-1L Single Family Limitad Cwellings

R-14 Singla Family Attached Dwsallings

R-2 Duplax Dwellings

™ Townhouses

hiH Mobils Homes

R-3 hulti-Farmily Dwallings 16 units/
acre

R-4 hulti-Family Dwellings 20 units/

acrs

R-5 Multi-Family Dwellings 25 units/
acre

C-1 MNeighborhaod Business District

C-2 Community Business District

TXA0 Texas Hay 10 Business District

TXA21 | Taxas Hwy 121 Businass District

Ll Limited Industrial District

[-1 Light Industrial District

[-2 Heawy Industrial District

FD Plannead Davslopmant

CLUD Community Unit Davelopmeant




Anatomy of a tutorial

At the end of the tutorial, the
final product is shown. The
student is instructed to save
their final map to the
“MyAnswers” folder.

8 Save your map document as Tutorial 1-1. mxd in the \GIST2\MyExercises folder. If you
are not continuing on to the exercise, exit ArcMap.




Anatomy of a tutorial

Following the tutorial is an
exercise that the students will
work independently. It includes a
brief scenario and any additional
information about the data that
students might need to know.

The process follows the concepts
shown in the tutorial, and an
outline is provided as an aide.
Note that there are not step-by-
step instructions at this point.

Exercise 1-1

The first tutorial showed how to use categories to help the
map viewer determine the zoning for a piece of property.
The user looks at the property on the map, notes the color,
then matches that color in the legend to determine the
associated zoning code. You also helped the viewerbetter
understand zoning codes by providing a text translation
of the otherwisze cryptic values,

In this exercise, you will repeat the processusing land-use
codes, which show how property is currently beingused
as opposed to zoning codes, which show the future use of
land. These are alzo somewhat cryptic, so you will change
the labels to a simple description. You will also add the
legend to the map layout, then resize and mowe the legend
to an appropriate place on the map,

Continue with the map dorument you created in
this tutorial or open Tutorial 1-1.mzcd from the
YWGISTZ\Maps folder,

Turn off the Zoning Districts layer.

4dd the layer file LandUseCodes.lyr from the
YGISTZ\Data folder,

Change the labels for the Land Use values to match
the ones at right

IMake any necessary changes to the legend for it to
display all the values,

Create a layer file for the new symbology

Save theresults as Exerdse 1-1.mxd in the
YWGIST2\MyExercises folder.

A1 Single Family Detached

A2 Mobile Homes

A3 Condominiums

Ad Townhomes

A5 Single Family Detached Limited
AFAC Ajrport Facilities

APR Ajrport Private Land

AR Ajrport ROW

Bd MAulti-Family

B2 Dupkex

B3 Triplex

B4 Cuadruplex

BES High Density MultkFamily
CITY City Property

CITYY Wacant City Property

CITY W City Water Ltilitize Property
CRH Church

ESMT Eazement

F Commercial

F2 Industrial

GO Government (State of Federal)
FOS Public Open Space

FRE Park

PR O Private Right-cf-way

Ry Right-of-way

SCH School

LINK Linclassified

LITIL Lltilities

WAC Wasant




Anatomy of a tutorial

Students are asked to turn in S
either a printed map or a screen ity e kg ot i s,y b g b
capture of the tutorial and Tt it g scren cphre o o lloviog

exercise when they are Brardse -Lnad

completed.

Instructors may decide if they
would like either or both of
these turned in.




Anatomy of a tutorial

Each tutorial includes a review.
This goes back over the main
topics of the tutorial.

Tutorial 1-1 review

You determined that vour audience was very familiar with the databeing used and decided to
malke a detailed map of zoning and land use. Next, you checked the attribute table to see which
field might contain zoning or land-use data, Since this existed, vou were able to use it to set

the symbology.

The codes wrere rather cryptic, even for your expert audience, so you changed the displaylabels

in the symbalogy tab to have both the code and a text description of each category. This will help
remind the viewer what each code represents.

Finally, vou added alegend to the map to displaythe zoning or land-use codes and make the map
more complete,



Anatomy of a tutorial

Tutorials also include a set of
study questions to help
encourage student discussion
about the subject.

The section finishes with some
examples of how this topic
might be applied to other
scenarios. This is also a good
spark for student discussion.

7

STUDY QUESTIONS

1. Select a piece of property on the map. Can vou determine the adjacent zoning category?

2. The city council has been asked to approve a dry-cleaning plant in the Highway 10
business district, but members want to make sure that it is adjacent to other commercialuses
and not residential. Can you find aplace where this district has residential zoning adjacent to
it? How about commercial zoning adjacent to it?

Other real-world examples

Each streetin a centerline feature class may have a field with a code representing its statuz in the
thoroughfare plan. You could symbolize the streets with different line thicknesses according to the
codes: thick line for freeways, medinm line for major collectors, and thin line for residential streets.
4 quicklookat the map would let you determine a fast route based on the amount of traffic a street
iz designed to handle. You may also do this with speed limit and get a similar result,

A forester may symbolize harvestable tree stands by their age. 4 darker symbol mightbe stands
ready for harvesting, while alighter color may be immature trees 4 quickwview of the map may
showwhere to concentrate logging efforts to minimize the movement of equipment and impact on
surrounding areas,

4 dataset of all the counties in the United States mayhave a field representing the political leaning
of each county, whether they are Democrats, Republicans, Green Party, Independents, and so on.
4 candidate for national office may symbolize the map according to these categories to determine
friendly areas for fundraising and unfriendly areas for political conversions,



Instructor DVD

Materials are provided to
instructors that allow them to
prepare and manage their
classrooms for the use of these
books.




Instructor DVD

M ate I’Ia|S are prOVIde d to H’E IZZI'-..' 'r'i'-.-E! IIE:::I GIST 2 - Instructor Resources
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Instructor DVD

The materials also include a o /212010 345 PH

y | GIST2_CourseSyllabus, pdf 6242010 1:18 PM
Sample SyllabUS1 and d TeaCher S T_.GISTE_TeachersGuide.de 6/24/2010 1:17 PM
Guide




Instructor DVD

The materials also include a o /212010 345 PH
y | GIST2_CourseSyllabus, pdf 6242010 1:18 PM
Sample SynabUS, and d TeaCher S T GISTZ_TeachersiGuide. pdf 6/24/2010 1:17 PM
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GIS Tutorial 2 GIS Tutorial 2

Spatial Analysis Workbook Spatial Analysis Workbook

Sample course syllabus Teacher’s guide




Sample syllabus

The sample syllabus contains the
basic outline of how the book
can be used in class, as well as a
template for other class
requirements. Each instructor
can modify this syllabus to meet
their course needs, and add any
local information that may be
necessary.

GIS Tutorial 2: Spatial Analysis Werkbhook

Sample course syllabus

Preface

The introductory conyse in GIS answered the basic guestion " What is GIS7" This continmation of that class will
taks the basics learmned and bagin to axplore the question “Whyruse GIS?" Students will leaarntouse GIS asa
problar- solving tool from the frst stages of designing an analysis project, theough the data collecion and
manipulation phase, 1o the fira] phase of presenting the project. Emphasts will ba placed onmaling the final
project both thorough and presented ina good graphic manner,

Required texts
TheESRI Guide to GIS Analysis, Volwne1 by andy Mitchell

TheESRI Guide to GIS Analpsis, Volwne 2 by andy Mitchell
GIS Tutor il 2: Spatial Analysts Workbook by David W, allen

Optional texts
Design ng Better Maps by Cymthia A, Brawer



Teacher’s Guide

The teacher’s guide starts with
instructions on what it contains.

GIS Tutorial 2:

Spatial Analysis Workbook

Introduction to teachetr’s guide

This tearhet’s gnide can be wsed to lay out class
sessioms for each tut orial and exercise. It includes
lezrning objectiwes, Hme estimates for comnplat-

ing the tutorials and exercises, grading criberia, and
study questions. It can halp you determines how moch
riaterial can be covered inaach class and how mach
cam ba coverad thy ongh the conrse of the semester.

It i vacomrnerded that von vse ArcGIS 10 or highey in
wour classroom, Al fuiorials can be worked with the
student license of ArcEditor and an evaluation copy
of the Arc A7 Spatial Analyst and ArcGIS Network
Analyst axtensicns.

Format

Bachchapter hasa suggested reading from The

ESRI Guide to GIS Analysis, Voluwnes 1 and 2, by Ardy
Ifite hell. This material can be read inclass or assigned
at the end of the presvion s class as homnework.

Bachchapter lists learning objactive s outlining what
topics will be covered . Memtis animtroducion o cach
fOpic o prepare stodents for the class work, followed
bya step-bystep tubcrial, an exercise a raview, study
quastions, and other real-woeld evvarnples. This basic
informationcan be nsed as-is or modified o include
informmation from other sources.

The tutorial isa stap-by-step acconnt of how to
performn the spacific techniques, along with illnstra-
Homs to give the studants a visnal referenca for the
corrmnands. Bach tuborialincludes a scenarvioilustrat-
ing b the techniquas described might be nsed in the
realworld. Walkthrough the tutorial with the sto-
demts while projecting the ArcGIS session ona screen,
answaring any questions along the way. It is most
affiactive t0 wotk fhrongh the tuborial with an interac-
e whiteboard dewice. It is irportant that students
nderstand the comcepts as wall as the steps inwolwed
in the analysis. Tou may want tohave the student s

record each stepin the tutorial witha dascripion of
the process so that they will bawe a more detailed
outline to follow while doing the exercise.

At the end of tha tutorial, the students will want to
save the completed work in the MyBEterci s s folder to
avnid overwriting the initial rap docurent . Tt roayalso
be helpful for thern o orexte subfolder s for cach chap-
tar that will contain any scraen captores and map doc-
urnents for thetutorials and exercizas. This willrnake &
easier for themn to track their worl for cach chapter.

The exercise has a brisf introduction and a general
outline of the process. Students should be able to fake
the techriques they learned in the ttorialand apply
thern to the exearcise om fheit own 4o complete the
raquasted map. If the stodents dom’t ha ve tme todo
anexartise either inclass or as homewoek, you can
walk thern theough the promided Ley map o quickly
dernonstrate the comcepts.

Depending onyony clas oo farilities, won oay hawe
the students either print the finalmaps of @rpost
thern o POF files totum in.

After each tuborial, take the class through the review,
studyquestions, and other evarnples, introducing
additional topics velated tothe technique s lesrned.
Finally, assign the reading for the next chapter.

Answers

The FKayivlaps folder on the Instroctor DVD confains
2 comnpleted version of eachtororial snd emercisein
both MZED and POF formoats (a8, fHayMaps Totorial
S-Trowedy. All the necessary complated datasets are
also incloded in this folder. A sarople syllabus nsed by
the author iz also inclnded on the Instructory DVD.



Teacher’s Guide

Tutorial 1-1: Working with categories

Class preparation
Fead throngh pa ga 29 in The ESRI Guide to GIS Andlpsis, Volioned,

Information is provided for each e obfetes

H . Wil with unique valve catagorias
tuto rlal . Deterrnine a display stratagy
Group catagorydisplays
Add 2 lagend

Set lagord paratneters
sz visual analysis fo ses geographic patterns

*Class Preparation T

Est imared time fo complete sutorial GIST? Instructor DVD
H H H 300 45 Tninm ba:
.Learn I ng ObJectlves T Dratatkey iaps utanal 1-1 kay
. . Estihafedtﬁngfocomplefe exercise Diatat by MapsExaicise 1-1 kay
*Estimated time to complete o asmimtes

Grading criteria

Tutorial and Exe rCise Complated tutorial: Extra points for additional cartographic skdlls suchas clmning up the legand or

adding additicnal information and descriphions o the face of the moap.

.G rad I n g C r I te r I a Comploted exercise: Al of the zoning categories shonld be shownwith their bertual de scriptions, not
the two-letber code. Balra poines for addidonal cartogyaphic deills suchascleaning up the le gond or adding

oStudy quest|ons (and answers) additional information and descriptions to the face of the map.

Srndy questions
. N al I I e S Of th e CO I I I p I etEd I I lap S 1. Zelact a piecs of propertyon the map, Can yon determine the adjacent zoning categrey?
Display the cornpleted exerdse, Select anypiece of proper ty Then look af the color of an adjacent
piece of propertyand try to match that color against thelegend to determine the zoning category.

2. The city conneil ha s been s shed toapprove 3 dry-cleaning plant in the Highway 10 busines s district,
but mernbers want tomake sure that it i adjacent toother commercial vses and oot residential. Can
von find a place where this district has residential zoning adjacert to it? How abont cormrnercial zoning
adjarent to it?

Look on the legend tofind the color that represents TX-10 (mar oon) and Residential (rellow), Find
this on the map, then cheds for places where these two colors are adjacent, Comomer cial zoning is
shown inted —look for adjacent proper ty with this coloy, too,




GIS Tutorial Series

As a whole, these books cover all
the major subject matter for any | o

GIS program. | G'S'TLV

1‘.'#‘
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