Course Syllabus: GEOGS31/EVPPS531/CSS643: Land-Use Modeling
Techniques and Applications
(Last updded Octobe 9, 2007)

Instructor: Dr. Dawn Parker

Assistant Professor, Department of Computationd Sodal Science; Affiliate, Dept. of
Geography, Environmental Science and Policy, and Earth Systems and Geoinformation
Science

Office: Center for Sodal Complexity, 374 Research 1

Phone 7039934640

E-mail: dpaker3@gmu.edu

Office hours: By appointment, Tues. 3-4 and Thus 3-4 (Call to let me know you are
coming by so that | can listen for thedoabdl.)

Webgte: http://masongmu.edu~~dpaker3

Meeting time and location: Thursdays4:30-7:10PM, IN 320

Class Web Site (Public): http:/mason.gmu.edu/~dparker3/lumta 04/lumta.html
Class Web Site (Password Protected, ask Dr. Parker for login key):
http://www.css.gmu.edu/cms/course/view.php?id=12

Course Description: Thecourse surveys literature on spatially disaggregaed (fine
scale) empirical modds of land-use change(LUC). Thecourse will begin with a
discussion of factors tha are hypotesized to drive land-use changeacross multiple
gpatial, inditutiond, and human scales and a discussion of issuesrelated to LUCC
modding. Thebulk of the course will be spent reviewing techniques for land-use
modding, induding statistical and regression models, cellular automata, mathematical
programming and other optimization modds, agent-based modds, and integrated
modds. We will condudewith a discussion of the strengths weaknesses, and potentia
complementarities of themodds discussed. Therole of geographic information systems
as atool for data management, andysis and visudizationin land-use moddingwill be
discussed throughoutthe course. Readingswill condst of excerpts from Briassoulis
(1999) supplemented by articlesfrom peer-reviewed literature. It ishdpful if student
have aworking undestanding of spaia daastructures, geographic information systems,
and statistical regression andysis, and are comfortable with smple optimization
problems and systems of linear equaions However, motivated students withoutthis
prior knowledgehave donevery well in the class.

Theformat of the class will consst of both lecture and discussion, with subgantial
emphasis on student participaion. We have an exceptiondly diverse and experienced
popuktion of gradude students at Mason, and | expect tha youwill learn at least as
much from oneanother as you will from me. Thus propationdly more class time will
be devoted to interactive discussionsthan to lectures. Students will be expected to
complete short writing assignments based on the week@ readingsbefore class, and



students will share respongbility for presenting a portion of the scholarly articles. We
will aso have handson lab sessionsfor particular topics when feasible.

Goals of the Course: Having completed the course, students should be able to critically
review and interpret aland-use modd, whether presented in areport or scholarly article.
They should have an undestanding of theinputdaa requirements, theways in which the
modd output can beused, the spaial, temporal, and human scale over which the modd
opeaates, thedisciplinary scopeof themodd, and the strengths weaknesses, and
limitationsof themodding techniqueused. Students should have an undestanding of
wha empirical modding techniques can be applied to agiven data set. Findly, they
should have an undestanding of wha modding techniques are appropriate for paticular
research questions

Recommended Prerequisites: An introdudory GIS class, a quantitative methodsclass
tha indudes statistical regresson andysis, and the ability to follow and undestand
algebraic representationsof systems of equaions Linear programming and calculusare
hdpful but not required. Students withou all of these prerequisites, butwith a
willingness to apply themselves have been very successful in the past.

Readings: All assignal readingswill be available electronically. Many are available on+
linewithoutrestrictionson downloading. Otherswill be made available throughthe CSS
course webgte. Readingsfor thefirst two weeks are available for download withou
restrictions By Sept. 13, you should turninto mealist of at least 4 readingstha you are
interested in presenting, and | will coardinate all requests and assign each person 1-2
articlesto present. Yourfour selected readingsmust represent at least 2 modding
techniques. Do not select articles labeed ONot for student presentation,Oor fromthe
introdudory or verification and validaion sections Mog weeks you will have a choice
of which readingsyou complete, as longas you complete at |east two, and read the
introdudion and conduson of theother pgoe's. Please ask if there are any questions
aboutyour optons

Course Requirements and Grading: Yourgradewill bebased onthefollowing:
Short writing assignments and participation in class discussions (25%)

Each week, youwill berequired to complete either a short, informal writing
assignments related to the week@ reading or alab report. These writing
assignments should be coherent (complete sentences with reasonably correct
grammar and spdling), but do not need to be edited and polished. SWAswill
vary in format thefirst few weeks. From Weeks 6-12, they will follow the
standard format described at
http://mason.gmu.edu/~dparker3/lucc_class/questions.pdf. Assignments
should be posted to the class discussion list by 9 AM Wednesday. Late
short writing assignments will not be accepted, butyou may make up upto 2
assignments by reporting on atalk or seminar you attended, an additiond
article of interest tha you have read, completing an optiond lab, or sharing a
new item that could be of interest to theclass. You are strongly encouraged to




read othersCshort writing assignments, comment on them in class, and
incorporate them in your find exam.

The25%of your gradewill be based onthe combined content of both your
short writingsand paticipaionin class discussion. Theefore, if youtendto
belessverbos in class, you may want to puta bit more into the content of
your short writings Also, goodquestionsfrom you will contiibute
subgantialy to your paticipaion grade

In-class presentations of required readings (25%)
Each student will beresponsble for presenting 1-2 pgpers (depending onfind
student numbers and student preferences) from the methodssectionsof the
course (weeks 6-12). Youwill have the oppotunity to request your preferred
papes. Please note when you select articlesif you have a preference for
doing oneextendad 40 minute presentation (which should indudeareview of
related literature and amodd demo), or two shorter 20 minute presentations
Because the class schedule is very tight, if for any reason you cannot present
your pgpe onthescheduled day, you will mog likely be assigned a pgper
later in thesemester as an dlternaive. For your assigned pgpes, please give
astructured overview of theresearch question addressed by the pgper, the
modding methodobgy used, theinputdata used by the modd, themodd
outputs, and theauthorsOinterpretation of these outputs. Also, please
comment on how effectively themodd methodobgy addresses the research
guestion posed by theauthors, potential inpu daaissues, the strengthsand
limitationsof the authorsQepproach, andimprovements, extensons or
aterndive applicationsof themodd. Y our presentation should also answer
the short writing assignment questions(see above. Y our presentation should
benolonge than 20 minutes. Y ou should prepare an electronic presentation
(powerpoint, keynote, pdf, etc) and pod the didesto the course web site, or e-
mail to meif thefilesizeistoolarge

Term paper (25%)
For theterm paper, students may complete atargeted literature review,
focuang either on application of a particular techniqueto specific phenomena,
or onLUC modds of a particular geographic region. Idedly, therelevant
literature for the pgper should encompass no morethan 10-15 articles. (In
other wordsBchoos awell-focused topic!) Students with therequisite
technical backgroundand interest may undetake asimple LUC modding
project usng oneof thetechniquestha wereview. Thefind pgoe should
be20-30 pagesin length, double spaced 12 pointsfont, induding tables,
figures, and bibliography. An extended abdract (up to 500words) and pgper
bibliography will bedueOct. 18, andfind paperswill bedueNov. 28 and
will be presented during thelast two weeks of theclass. Late pgoerswill be
pendized aquater of aletter grade per day. Both abgracts and pgoers will be
poded to WebCT. Please review your potential pgper topic with me before
getting started. Yourfind pgoe gradeis aweighted average of your abgract



grade (25%), your presentation grade (25%), and your manuscript grade
(50%).

Take-home final exam (25%)
Thetake-home find exam will bedistributed thelast day of class (Dec. 6) and
will bedueat theend of our scheduled find exam period (Dec. 13, regular
classtime). Late find exams cannotbe accepted, dueto the short amountof
time | have to pog grades after thefind (48 hours).

Abdracts andterm papeswill be evaluated usng Turnitin, a plagiarism-detection
service. Please see thewriting center resources
(http://writingcenter.gnu.edufresources/plagiarism.html) for very hdpful guiddines.
Hopédully youwill beable to check your own papes before you turn themin to me, so
thatthere are no surprises.

Please check before classto enaure that cell phones and pages are turned off. Note that
GeorgeMasonisan honorcodeuniversity.

Weekly Schedule and Required Readings:
I. Introdudion: Issuesin Land-Use Changemodding and Driversof LUC

Week 1 (Augug 30): Geneaad introdudion
« Introdudionto course, ingructor, and fellow students
e Trendsin LUC andther consequences
« LUC modding conaepts. definitionsand discussion
« Braingorming session: Driversof LUC in Northen VA

Required readings(You do not need to conplete these before thefirst class):

Briassoulis: Chapter 1 (Introdudion) and Sections4.1 and 4.2 (Modding section
introdudion and classificationg
http://www.rri.wvu.edu/WebBook/Briassoulis/chapter 1(introduction).htm
http://www.rri.wvu.edu/WebBook/Briassoulis/Chapter4Modelsl).htm#4.1
http://www.rri.wvu.edu/WebBook/Briassoulis/Chapter4Modelsl).htm#4.2

Globd Land Project science plan: Executive summary, Introdudion, Theme 1, and
Theme 2: http://www.glp.cologate.edu/report_53pdf

Further reading:

Lambin, E. F., H. Geigt, and E. Lepeas. 2003.Dynamics of land-use and land-cover
changein tropical regions AnnualReview of Environnmental Resources 28: 20524 1.

Vesterby, M., andK. S. Krupa 2001 Major Uses of Landin theUnited States, 1997.
Washington, DC: Economic Research Service, USDA Publication 973
http://www.ers.usdagov/publcationgsb973/




Week 2 (Sept. 6): Overviews of LUC modds. Required readings

Verburg, P, K. Kok, R. G. Pontius A. Veldkamp, A. Angdsen, B. Eickhout T. Kram, S.
J. Walsh, D. C. Parker, K. Clarke, D. Brown, K. P. Overmars, and F. Bougqud. 2006
Moddling land-use and land-cover changein E. Lambin and H. Geist, eds Land-use and
Land-cover Change Local Processes, Globd Impeacts. Springe Berlin Heiddberg, New
Y ork.

Briassoulis: Chapter 2 (Historical Overview of Studies of LUC)
http://www.rri.wvu.eduM/ebBook/Briassoulis/Chapter2(Histoverview).htm

Agawal, C., G. M. Green, J. M. Grove, T. Evans and C. Schweik. 2002.A review and
assessment of land-use changemodds. Dynamics of space, time, and human choice.
Burlington, VT: USDA Forest Service Northeastern Forest Research Station Publication
NE-297.

http://www.fs.fed.usnenentown_syuae/publicationstechnical _reports/pdfs/2002htrne2
97 pdf.

Week 3 (Sept. 13): Article requests for pape presentationsdueby 9 AM on Sept. 12
Urban and rural drivers of LUC, Lab session: Von Thunen modd. Readings

Either: Irwin, E. G., and N. Bockstael. Forthcoming. The Spdtia Pattern of Land Usein
theU.S. inR. Arnott and D. McMillen, eds A Companionto UrbanEconomcs

Or: Anas, A., R. Arnatt, and K. A. Small. 1998 Urban Spatia Structure. Journal of
Economc Literature 36 (3): 14261464

Eithe: Geist, H., and E. F. Lambin. 2002.Proximate causes and undelying driving
forces of tropical deforestation. Bioscience 52 (2): 143-150.
http://www.geo.ud.ac.beLUCC/pdf/02_Februay Article Geist_.pdf.

Or: Angdsen, A., and D. Kaimowitz. 1999.Rethinking the causes of tropical
deforestation: Lessonsfrom econonics modds. The World Bank Research Observer 14
(1): 73-98. hitp://www.worldbank.org/research/joumd s'wbro/obdeb99pdf/articled .pdf.

I1. Evaluaing LUCC modd performance

Week 4 (Sept. 20): Model verification and validation and map comparison.
Readings

Turner, M. G., R. Codanza, and F. Sklar. 1989 Methodsto evaluae the performance of
gpatia smulation modds. Ecologcal Moddling 48 (1/2): 1-18.

Oreskes, N., K. Shrader-Frechete, and K. Belitz. 1994 . Verification, validaion, and
confirmation of numerical modds in the earth sciences. Sdence 263:641-646



Visser, H., and T. d. Nijs. 2006 The Map Compaison Kit. Environmental Moddling and
Software 21 (3): 346-358

Map comparison kit lab: http://www.riks.nl/mck/

Week 5 (Sept. 27) Possible guest lecture: Richard Aspindl, Director, Macaulay ingitute
& Globd land project office onintegration. (Alternaive topic: Conceiving, planning,
and executing a complex land-use modding project: Ugandamodding of the impacts of
HIV/AIDS on agricultural housholds (Komwa, Parker, Jacobsen, Berger, and
Schienemachers). Introdudionto CA modding.

[11. Cellular Automata Modds
Standad format weekly SWAs start from this week
Week 6 (Oct. 4) CA modds, week 1.

Required: (notfor student presentation or SWA) Batty, M. 1997.Cellular automata and
urban form: A primer. Joural of the American Planning Assodation 63 (2): 266274

Either: White, R., and G. Engden. 1993.Cédllular automata and fractal urban form: A
cellular modding approach to theevolution of urban land-use paterns Environnment and
Planning A 25(8): 11751199

Or: Batty, M. 2005 Urban Growth Moddsin D. J. Maguire, M. F. Gooddild, and M.
Batty, eds GIS Spatal AnalysisandModding. ESRI Press, Redlands CA.

Week 7 (Oct. 11): CA modds, week 2; intro to stats modds. Readings (Read oneof
two):

Jantz, C. A., S. J. Goetz, and M. K. Shdley. 2004.Using the SLEUTH Urban Growth
Modd to Simulate the Impacts of Future Policy Scenaioson Urban Land Usein the
Baltimore-Washington Metropolitan Area. Environment and Planning B 30: 251- 271.

Soares-Filho,B. S., G. C. Cerquéra, and C. L. Pennachin. 2002.DinamicaN a stochastic
cellular automata modd designed to simulate thelandscape dynamicsin an Amazonian
colonization frontier. Ecological moddling 154(3): 217-235

POSSIBLE IDRISI lab 3-6 QUsing Markov-Cellular Automata for Land-use Change
ModdingO

V. Statistica Modds

Week 8 (Oct. 18) Extended pape abdracs andbibliographies due Developing country
modds:



Required, notfor student presentation or SWA: Ansdlin, L. 2002 Unde thehood: Issues
in the specification and interpretation of spatial regression modds. Agricultural
Economcs 27 (3): 247-267. OR Briassolis, Chapter 4.3, Statistical and Econornretric
Modds: http://www.rri.wvu.eduM/ebBook/Briassoulis/Chapter4(modd s2).htm#4 5

Required, notfor student presentation or SWA: De Pinto, A. and G. Nelson. 2007.
Moddling deforestation and land use change sparse daa environments. Journal of
Agricultural Economcs 58 (3): 502516.

Read oneof two:

Mertens B., and E. F. Lambin. 2000.Land-cover changetragjectoriesin Southern
Cameroon. Annals of the Assodation of American Geographe s 90 (3): 467-494.

MYler, D., and M. Zeller. 2002.Land use dynamics in the central highlandsof Vietnam:
aspaia modd combining village survey daa with satellite imagery interpretation.
Agricultural Economics 27 (3): 333354.

POSSIBLE IDRISI lab: Tutorial 3-3 (Multiple regression and GIS)

Week 9 (Oct. 25) Urban and ex-urban statistical modds, intro to optimization modds.
Readings

Required (notfor student presentation or SWA): Bell, K. P., and E. G. Irwin. 2002
Spatially explicit micro-level moddling of land use changeat therural-urban interface.
Agricultural Economcs 27 (3): 217-232.

Read oneof three:

Lynch, L., andS. Lovdl. 2003 Combining Spatial and Survey Datato Explain
Participaionin Agricultural Land Preservation Programs. Land Economcs 79 (2): 259
276.

Irwin, E., and N. Bockstael. 2002.1nteracting agents, spatia externdities, andthe
evolution of residential land use paterns Journal of Economc Geography2 (1): 31-54.

Lewis, D., andA. J. Plantinga 2007. Policies for Habitat Fragmentation: Combining
Econonetrics with Gl S-Based Landscape Simulations Land Economcs 83 (2): 109127

V. Optimization Modds

Week 10 (Nov. 1) Applicationsof optimization;intro to ABM. Readings(Read two of
three):



Chuvieco, E. 1993.Integration of linear programming and GIS for land-use modding.
International Journal of Geographical Information Systems 7 (1): 71-83 (Good
introdudory article).

Cromley, R. G., and D. M. Hanink. 1999.Coupling land-use allocation modds with
raster GIS. Joumd of Geographic Systems 1: 137-153.

Carpentier, C. L., S. A. Vodi, and J. Witcover. 2000. Intengfied produdion systems on
western Brazilian Amazon settlement farms. could they save theforest? Agriculture,
Ecosystems and Environment 82 (1-3): 73-88.

V1. Multi-Agent System Modds
Week 11 (Nov. 8): Readings

Required (notfor student presentation or SWA) Parker, D. C., S. M. Manson, M. A.
Janssen, M. Hoffmann, and P. Deadman. 2003 Multi-agent systems for the simulation of
land-use and land-cover change A review. Annals of the Assodation of American
Geographes 93 (2): 314E837.

Read oneof three:

Manson, S. M. 2006.Land use in the Southern Y ucatan Peninsular Region of Mexico:
scenariosof popuktion andingitutiond change Computers, Environment, and Urban
Systems 30 (3): 230-253 http://dx.doi.org/10.1016].compenvurbsys.200501.0091D:
4112

Berger, T. 2001 Agent-based spatial modds applied to agriculture: A ssimulationtool for
technology diffuson, resource use changes, and pdicy andysis. Agricultural Economcs
25(2-3): 245260

Parker, D. C., and V. Meretsky. 2004 (Not for student presentation, OK for SWA)
Measuring patern outcomes in an agent-based modd of edgeeffect externditiesusng
spatia metrics. Agriculture, Ecosystems and Environment 101 (2-3): 233-250
Optiond SLUDGE ABM lab (executable to bedistributed)

VIl.  Integrated Modds

Week 12 (Nov. 15) Readings(Read two of three):

Engden, G., R. White, and A. C. M. de Nijs. 2003.Environment Explorer: a Spatial

Policy Support Framework for thelntegrated Assessment of Sodo-Economic and
Environmental Policiesin theNetherlands Integrated Assessment 4 (2): 97-105



Tang,Z., B. A. Engd, B. C. Pijanowski, and K. J. Lim. 2005.Forecasting Land Use
Changeand Its Environmental Impact at a Watershed Scale. Joumd of Environmental
Management 76: 35-45.

Verburg, P. H., W. Soepboe, A. Veldkamp, R. Limpiada V. Espddon,andS. S. A.
Mastura. 2002.Moddling the spaial dynamics of regiond landuse: The Clue-S modd.
Environmental Managenent 30 (3): 391-405

Week 13 (Nov. 22) Thankggiving holiday, no class

VIIl. Modd Comparisons Open Questionsand Student Paper Presentations

Week 14 (Nov. 29) Final student pape's dueby 9 AM Nov. 28. Student pgper
presentationsand discussion.

Week 15 (Dec. 6) Final examdistributed. Student pgoer presentationsand discussion.

Week 16 (Dec. 13) Final examduevia e-mail andor web pog, 7:10 PM.



