GISfor Geostientists| BFall 07

Geol 452552 (same as Agron 452, EnSci 452)

Credits: 3 (2 hrslecture, 2 hrslab)

Prerequisites: Geol 100, Geol 201 or (or equivalent with ingructor® approva)

Time: Tuesdays/Thursdays 9.00to 10:00, lab from 10:05to 10:50 (total of 3 cr.)

Place: Rm. 248in Durham Center (computer lab space limits the course to 15 students)
Ingructor: Chris Harding (charding@ astate.edu)

Office Hours: by appointment, send email first

Course description

Geographic Information Systems (GIS) are arapidly growing area of computer application
tha will benefit many graduae students with backgroundsin geology, water resources,
environmental Science, soil Science and related earth and life sciences. GIS for Geoscientists
Iisanintrodudionto GIS opeaationsand andyses of vector datain a geoscience context and
will prepare students for more advanced GI'S courses (such asits follow-up course, GIS for
Geoscientists 11, which deals with raster data). We will use ESRI's ArcGIS 9 Desktop. This
handson course will betaughtat a senior undegradude (400)level, studentstaking the
course at the graduae (500)level will also work on additiond exercises and projects. This
course counts as pat of the Foundaionsof Gl SOrequirements for the College of Design®
GI S certificate.

Course objectives:

This course will hdp youto acquire basic GIS theory and practical knowledge It will alow

you to work with geo-spaial daain theform of computerized 2-D mapsand the spdial

attributes behind them. At the conduson of the course you should be able to:

1. Develop an undestanding of typical GIS opeations as pat of GIS project management.

2. Undestand the architecture of ESRI® ArcGIS program, its historical development and its
main daatypes.

3. To classify and visudize vector daa (points, lines, polygong, raster data and table data
within different layers usang colors, symbols and labds.

4. Beableto usethemos common coordinae systems (geographic and projected) and
undestand the different distortionsinheent in map projections

5. Beabletoimport smple text files and manipulate non-spaial daatables, peform smple
statistics and cregte relationships across tables (join/rel ate).

6. Usethe Structured Quey Languaye(SQL) to find data with certain attributes and select
data based onlocation and spatia relationshipsto other daa.

7. Create new compounddata based on common spatial relationsships (spatial join)

8. Use map overlay processing to locate areas fitting multiple spatial criteriaand peform
data clipping and buffering.

9. Create mapstha effectively present spaia daa

10.Be ableto interactively edit (digitize) the shgpe of vector data and manipulate its
undelying attributes.

11. For graduae students: create acompdling poger on atopic of your choice tha could be
presented at a conference.



Required texts:
Mastering ArcGIS, Third Edition from 2007 (!), by Maribeth H. Price, ISBM0-07-2984171,
607 pages, spira-boundwith Video Clipson CD-ROM, McGraw Hill Highe Eduction.

Supplemental texts:

Designing Better MapsA Guidefor GIS Users (ESRI, 2005 Cynthia A. Brewer, 220 pages,
ISBN: 1-58948089-9, $24 95. Written by a cartographe, this bookfocuses on theeffective
design of maps wha colors are the best for what kind of daa, layout, fonts, symbols, etc.
Very recommended!

Cartography: Thematic Map Design, Fifth Edition, Borden D. Dent, Bogon: WCB McGraw-
Hill, 1999.

The ESRI Guideto GIS Andysis Volume 1: Geographic Patterns & Relationships
Paperback: 186 pages, 1 edition (July 1999) ISBN: 1879102064;-$20

The ESRI Guideto GIS Andysis, Volume 2: Spaia Measurements and Statistics, Andy
Mitchdl, ISBN: 1-58948116-X, 2005 252pages, $3495

Course Structure:

There will bealecture in thefirst hourfollowed by onehourof practical 1ab exercises onthe
computers. Before each lecture | will provide youwith a printout of my powerpoint sides -
thiswill indudesufficient space for your comments and questions Each lab will consst of a
tutorial part (Mastering the skillsQ followed by a set of practical exercises, which youwill
start in class but may need to finish on your own time. In addition, youwill begiven
exercises (mini-projects) that deal with bigge learning units. After each lecture you will need
to read the next Mastering the conceptsOpart from the textbooknext lecture@ (induding
answering review questiond) and work on (finish) the practical exercises.

Expectations of studentsand cour se preparation:

| expect youto paticipaein class and take resporsibility for yourlearning. | assume your
attendance in class, which provides you with the very important oppotunity to ask questiond
Ordinarily, no Gnake-upOwill be provided for in-class quizzes, discussions or activities
missed dueto absence from class.

| expect youto treat theingructor and other students with respect (be ontime, turn off cell
phones, don'ttalk with classmates during lectures, don'tread the newspaper during class,
etc.). If youare goingto miss a class, |@ appreciate letting me knowin advance.

Practical (lab) exercises and tutorials:

We will start thepractical (lab) pat with a step-by-step tutorial that isfollowed by several
exercises (which are short butdo not have step-by-step indructionsg. For both types there are
short solutionsat the end of the book.1 will only require a certain number of textbook
exercises to bedone(e.g. Qlo 2 from exercises 1,2,4 or 60, however | encourageyouto
attempt to work throughal// the exercises in the chapter, induding the Chalengeproblem!
All practical exercises are vital for you to beable to successfully (and quickly) work the
system for the midterm, thefind and the projects

Homework assignments and deliverables:

Homework assignments are textbook exercises given to you after each lecture. Youwill have
to doaument theresults (mogtly by taking screenshots or bewriting down answers) and send
them to me viaemail. You can start (and quite possibly finish) these exercises during thelab
phase during which 13l beavailable for questions Whatever pats you do notfinish will have
to be completed outside the course (1ab) period, you have oneweek to send me theresults.
Each homework exercise will be graded (typically with O - 4 paints), | require you to send me



results of the exercises (text and/or screen captures). Selected answvers on how to solve the
tutorials and exercises are given in thetext book,more detailed solutionsto homework
exerciseswill begiven after they are graded.

Midterm and Final:

Both testswill consst of amultiple-choice question pat (answer 12 of 15 questionsin 15
minutes) and a practical part (90 min. of which | expert you need only 60 min.) where you
will use ArcGIS to andyze and process GIS daa given to you, a and create a map and
answers questionsaboutit (smilar to the practical exercisesin thebook). Both will test the
entire material presented to this point!

Quizzes:

There will betwo written quizzes. You will begiven 10 min. to answver 3 out of 4 questions
on paper. These will benonmultiple-choice questionsthat test your knowledgeaboutthe
immediately proceeding chapters. Y oumay use your textbook and your notes but you cannot
ustheinterng or anything el se!

GISprojects:

In addition to thebook®tutorial and exercises we will work on 2-3 larger, nonbook
exercises tha will deal with bigger chunksof material two student projects. For these Gnini-
projectsOtherelevant data and alist of questionswill be given to you, theddiverables are
oneore more simple mapstha show your answer these questions We will go throughthe
material togeher in class and you will have aweek to handin the project.

A larger, find project is mandaory for graduate students (those taking Geol 552). Thetopic
isup to thestudent and should, if possible, involve the graduae/thesis work. Thefind project
will require a short proposl, stating the purpo<e of the project, thetarget audience aswell as
thedaaand GIS methodsto beused. Theactud project work will indude theacquisition of
suitable daa (from | SU daabases or other sources), the preparation of data to suit the

ArcGI S software package, computationd work with and anadysis of thedaa and presentation
of yourresults. Thefind project@ ddiverables are: a poger (induding prope layout), that
could beused to present at a conference, plusa 10 min. oral presentation of theresultsto the
class (clarity of presentation and content will be graded equdly). Thefind project isoptiond
for undegradsand will countas extra credit.

Cool-Google-M ap-Stuff

On occasion | will take 5 minsto point you to variousweb sites tha contain interesting
googk map mashupsor electronic maps We will collect these linkson the course web page
Every student can earn extra credit for sending me new link (i.e. onetha | dor® already
have).

Class participation and extra credit:

Class participation will bebased on attendance, participation and paticularly the ability to
ask intelligent questions Y ou will be able to accumulate up to 20 extra @ointsOby handing
in awhite comment card at theend of each class. | may credit you with oneparticipaion
point per card if you (besides your name) tell me something aboutthe material presented in
class. something you did absolutely notundestand and why this was a problem (today®
(nuddiest pointQ) or the single mog important point you learned today (the @learest pointd
you took away fromtoday® class) or avalid, intelligent question aboutthe material.



WebCT Gold:

Wedl beusng asubsat of WebCT Gold. Each session® plan will beannouned on WebCT,
youwill ge&t and hand-in your homework assignments viaWebCT (duedaeswill bein your
WebCT caenda) and we will use thejournd-typediscussion (which is private between
student and ingructor) for lecture feedback such as best-of-lecture, worst-of -lecture,
guestions etc.

| don®see aneed for usng theinternd WebCT email (please use regular email) butyou@e
welcome to use the cha-fundiondity. | will make the slides of past lectures available via
WebCT (as pdfs) and also keep a collection of relevant Web links We may use WebCT for
the quizzes and the multiple-choice part of theMid-term andfind.

Grading:

All grading will bein percent (0%-100%), that | will convet to letter grades for thefind
grade accordingto thisscale: A: >95% A-: > 90%, B+: >85% B: > 80% B-: > %75%, etc
Undeagrads Homework 20% mini-projects %15, Midterm 20%, Find 25% Quizzes 10%,
Participaion 10% Extracredit: lecture feedback, weblinks find project

Grads Homework 10% mini-projects %10, Find project 20% Midterm 20%, Find 20%
Quizzes 10%, class participaion 10% Extracredit: lecture feedback, web links

Coursefiles on the Delphi server

We will use the GIS center@ Delphi server, which is administered be Robin McNeely (4-
2087, mobes@iastate.edu). Course files are stored unde \\ddphi.gis.iastate.edGEOL 552.
Each student has afolder \\dd phi.gis.iastate.edUGEOL 552students to put exercises, project
data, etc. Thedaafromthetext bookis stored in the mgisdata folder in your student
directory, if other daais provided in the GEOL552\daa folder - youwill need copy this daa
to you student folder to work with it! Also nate tha anything stored on the GI S-lab
computer® C: drive will beddeted when youlogout, do NOT use thisdrive to store
permanent daa (such as your project daa) Bthis drive is meant only for temporary daal
Slidesfrom earlier sessionscan befoundin data\dides.

Thedemondration video clips supplementing the textbook are stored in the
GEOL552daal\videosfolder, see theVidindex9.htm file for a quick chgpter index (you
should be able to play the videosviathe web browser) Lookin theclipsfolder to play the
wmv filesdirectly. To listen to the video, you need to bring your own headphones!

Non-Discrimination Policy: lowa State University is Qiedicated to fostering an environment
in which differencesin people such as naiondity, race, genda, religion, cultura
background,physcal ability, and sexud orientation, are respected and mutud undestanding
is promoted.O(from the |SU Bulletin)

Disability Accommodation: Any student whofeels hemay need an accommodétion based
ontheimpact of adisability should contact me privately to discuss your specific needs
Please contact the Disability Resources Office at 515-294-6624in room1070Student
Services Building to coordinae reasoneble accommodaionsfor students with doaumented
disabilities.

Academic Dishonesty
| expect studentsto follow thelSU rules regarding Academic Dishonesty (see
http://www.public.iastate.edu/~catal og/200507/geninfo/dishonesty.html)



