CIRP 5340

ENVIRONMENTAL/LAND-USE SUITABILITY ANALYSIS USING GIS
INSTRUCTOR:  DR. ARD ANJOMANI UH 543 - 817/272-3310 - anjomani@uta.edu
COLLAGE OF ARCHITECTURE, PLANNING AND PUBLIC AFFAIRS

THE UNIVERSITY OF TEXAS AT ARLINGTON

COURSE OUTLINE
This course aims to introduce students to environmental and land-use suitability analysis which is one of the main techniques used in land-use/environmental planning processes.  The suitability analysis is an important technique that brings together environmental factors along with social and economic factors with an aim at reducing negative effects of growth/urban sprawl and help in planning for sustainable development.  Different methods related to this analysis and their theoretical underpinning will be discussed and examples of their applications will be reviewed to help students understand theoretical issues and practical problems of these techniques.

In conjunction with the course discussions, within the time frame of the course, a practical exercise of applying the land suitability analysis to an actual area will also be undertaken to provide a hands on experience for students.  This also will help students to familiarize themselves with problems related to data gathering, encoding, data manipulation, and some of the problems related to graphical display of data and results, and more importantly to visualization and Geographic Information Systems (GIS), which is becoming standard for the industry. There is no prerequisite for the course, therefore, a brief introduction to ArcGIS will also be offered in the course. This introduction by no means would make one expert in GIS; students interested in proficiency in GIS should take the GIS courses offered at CAPPA including Introduction to GIS.
The major goals of the course are:  to provide information on land suitability and land use analysis along with a set of techniques which can be used for environmental/land-use planning analysis in practice and research.  The applications of the methods will constitute the assignment part of the course.

Course requirements will include assignments for the applications exercise and a final examination.  There would be more roles for PhD students in the sessions in the class as presenters, discussion leaders and group leaders that will be discussed in the class. Assessment is based on the examination, 50%, the timely completion of the assignments, 25%, and presentations, class participation and contribution to discussion, 25%. A short paper of 10-12 page is required from the PhD students related to the course materials, 10%, which will reduce the timely completion of the assignments and class participation for them to 20% respectively.
TEXTBOOKS
Philip R. Berke, D. R. Godschalk, E. J., Kaiser and D. A. Rodriguez, Urban Land Use Planning, Chicago: University of Illinois Press, Urbana and Chicago, 2006.

Ian McHarg, Design with Nature, New York, John Wiley and Sons, 1992.

Andy Mitchell; The Esri Guide to GIS Analysis, Volume 3: Modeling Suitability, Movement, and Interaction; Esri Press; 1 edition; July 16, 2012.
Margaret H. Carr, Paul D. Zwick; Smart Land-Use Analysis: The LUCIS Model. Land Use Conflict Identification Strategy; Esri Press; 1st edition; March 1, 2007.

Other Useful books (Optional):
William Marsh, Landscape Planning:  Environmental Applications, 5th. Edition, New York, John Wiley, 2010.
Bruce Hendler, Caring for the Land, Environmental Principles for Site Design and Review, ASPO, 1977.
Note: Class reading packet (Compendium) is available in the course’s FTP site (will be discussed in class).

Student Learning Outcomes: 

By the end of this course, students should be able to:

· Identify and explain different environmental and land-use suitability analysis techniques

· To employ environmental and land-use suitability analysis techniques using GIS or manual methods

· Describe the major differences between environmental and land-use suitability analysis techniques

· Identify and assess the importance of major environmental and manmade factors that have effects on land development and shape urban spatial development of cities in the U.S. and elsewhere

· Identify and explain the important natural environmental and built environmental factors and their characteristics in relation to urban development

· Understand differences between rating and weighting systems

· Perform use of different relevant factors for environmental and land-use suitability analysis 

· Describe optimization concepts in relation to suitability analysis and differentiate between local and global optimization 

· Identify and explain land-use/transportation relationship and effects of this relationship on environmental and land-use suitability analysis 

· Describe Analytic Hierarchy Process (AHP) and group techniques including Delphi. Use the techniques in an appropriate setting for derivation of the weightings

· Identify and explain the importance of environmental and land-use suitability analysis for development planning

CLASS SCHEDULE

_____________________________________________________________________________

Wednesday July 13 
(Session 1)
Course introduction, introduction to environmental/land use planning and suitability analysis, and introduction to the assignment.

· Introduction to ArcGIS (Install and activate ArcGIS)

· Discussing the Course Assignment (1)

_____________________________________________________________________________
INTRODUCTION AND THEORY

Monday July 18 
(Session 2)

Conceptual Framework for land Use Planning:
*Berke et al., Urban Land Use Planning: 

· Part I, Chapters 1, Framing the Land Use Planning Process, pp. 1-34. (In the Required Readings Folder)
· Chapter 2 Shaping Plans Through the Sustainability Prism Model, pp. 35-58. (In the Required Readings Folder)
Earlier Applications of Suitability Analysis on Land use and Transportation:
*McHarg, pp. 31-41: A Step Forward. (In the Required Readings Folder)
· Introduction to ArcGIS (Hands on ArcMap, ArcCatalog, ArcScene, ArcGlobe)

· Discussing the Course Assignment (2)

Instructor PowerPoint 1: McHarg, Step Forward

_____________________________________________________________________________      

Wednesday July 20 
(Session 3)  
     


Earlier Applications of Suitability Analysis on Land use and Transportation continues:

McHarg, pp. 31-41: A Step Forward. (In the Required Readings Folder)


*McHarg, pp. 103-115, Process as Values. (In the Required Readings Folder)
  McHarg, pp. 55-93, 127-161 and 196-197.
Herman E. Daly, April 1995, "Sustainable Growth:  An Impossibility 


Theorem," Carrying Capacity Network, Vol. 4, No. 4 (4 pages in the Compendium).

Env./LU suitability analysis as a part of urban land use planning process:
* Berke et al., Urban Land Use Planning:

· Chapter 3, What Makes a Good Plan, pp. 59-82. (In the Required Readings Folder)
· Chapter 4, Planning Support Systems, pp. 85-114.

*
Marsh, chapters 4, 12 and 19: 
· Topography, 
· Slopes and Land Use Planning, 
· Soil Erosion and Vegetation.

* Carr & Zwick; Smart Land-Use Analysis: Chapter 3
· Fundamentals of GIS (Definition, Applications, and Evolution)

· Discussing the Course Assignment (3)

Instructor PowerPoint 2: McHarg, Process as Value

__________________________________________________________________________
Monday July 25 (Session 4)

Different Methods of Land Suitability Analysis


*Hopkins, Lewis D., 1977, "Methods for Generating Land Suitability 



Maps: 
A Comparative Evaluation," Journal of American Institute of 



Planners, Vol. 43, No. 4, October, pp. 386-400. (In the Compendium)
*Michael G. Collins, Frederick R. Steiner, Michael J. Rushman, 2001, “Land-Use Suitability Analysis in the United States: Historical Development and Promising Technological Achievements,” Environmental Management, Volume 28, Number 5, pp. 611–621. (In the Reading Folder)

Env./LU suitability analysis as a part of urban land use planning process:
* Berke et al., Urban Land Use Planning:

· Chapter 6, Environmental Systems, pp. 149-196. 

· Chapter 7, Land Use Systems, pp. 198-222. 

Handler (In the Compendium)


*Marsh, chapters 5 and 6, Soils.

· Working with data in ArcGIS
· Discussing the Course Assignment (4)

Instructor PowerPoint 3: Hopkins 1977 APAJ

__________________________________________________________________________
Wednesday July 27 (Session 5)

Problems with the Suitability Analysis
*Anjomani, Ardeshir, 1984.  "The Overlaying Map Technique:  Problems 


and Suggested Solutions," Journal of Planning Education and Research, 


Vols. 4, No. 1, August, pp. 111-119. (In the Compendium)

*Jones, Allen with Raveesh Chawdari, April 2009, TXDOT Land Use forecast: Environmental Assessment, a research report for TxDOT Reseach Project, SUPA, UTA (24 pages). (In the Reading Folder)
* Malczewski, J. (2004). GIS-based land-use suitability analysis: a critical overview. Progress in Planning, 62, 3-65. (As a minimum Read: pp 1-9 & Ch. 4, 32-44   ) (In the Reading Folder)
Env./LU suitability analysis as a part of urban land use planning process:
* Berke et al., Urban Land Use Planning:

· Chapter 10, The Plan making Process, pp. 287-315. 

INTRODUCTION TO ANALYTIC HIERARCHY PROCESS (AHP)

*Geoff Coyle, 2004, Analytic Hierarchy Process (AHP), Pearson Education Limited (In Req. Readings Folder)
R.W. Saaty, 1987, The Analytic Hierarchy Process-What It Is and How It Is Used, Mathematical Modelling, Volume 9, Issues 3–5, Pages 161–176

*The ESRI Guide to GIS Analysis, Volume 3: Chapter 1 
Thomas L. Saaty and Michael P. Niemira, 2006, “A Framework for making Better Decisions: How to make More Effective Site Selection, Store Closing and Other Real Estate Decisions,” Research Review, Vol.13, No. 1.


ALSO, see readings for session 10.

· Data analysis in ArcGIS (1)

· Discussing the Course Assignment (5)

Instructor Presentation4: Intro to Linear Programming & Anjomani, "The Overlaying Map Technique: Problems 


and Suggested Solutions". 

__________________________________________________________________________

SUITABILITY ANALYSIS APPLICATIONS: 

Monday August 1 
(Session 6)
1. Application in New Town and Small Town Planning


*Anjomani, Ardeshir and Jesus V. Robles, 1986, "Land Use Planning for 


a New Town:  An Interactive Man Machine Approach," a paper presented 


at the 27th annual meeting of the Association of Collegiate Schools of 


Planning, Atlanta, GA. (Compendium and also in the required Readings Folder)

*Anjomani, Ardeshir, 2005, “Transportation Network, Urban Structure and Planning Support System for New Towns,” in International Conference on New Towns, I. Etessam et al. Eds., New Towns Development Corporation, pp. 561-576. (Read the GIS application part) (In Req. Readings Folder)
*Nostikasari et al, 2009, Application of Suitability Analysis for Leander, Texas: Creating Land Use Suitability Map, Project Planning Report, SUPA, UTA. (In the Required Reading Folder)

* The ESRI Guide to GIS Analysis, Volume 3: Chapter 2



INTRODUCTION TO DELPHI TECHNIQUE:


*Dicky, W. John and T. M. Watts, 1978, Analytic Techniques in Urban 


and Regional Planning, New York, McGraw-Hill Book Company, 


chapter 13, "Delphi," pp. 216-225. (In the Compendium)




Thrall, Grant Ian and J. William McCartney, Jan.  1991.  "Keeping the 


Garbage Out:  Using the Delphi Method for GIS Criteria," Geo Info 


Systems, pp. 46-52. (In the Compendium)

· Data analysis in ArcGIS (2)
· Discussing the Course Assignment (6)

Instructor Presentation 5: Delphi & “Land Use Planning for a New Town”.

----------------------------------------------------------------------------------------------------------------------

Wednesday August 3 (Session 7)
2. Application for Land Use Planning in a Region


*Anjomani, Ardeshir, 1992. "A Planning Support System for Land-Use and Environmental Planning: GIS, Optimization Models and Spatial Decision Support Systems." (Compendium)



*Anjomani, Ardeshir and Ali Saberi, 1992.  "Large Scale Land Suitability 


Analysis Using GIS and Optimization Models as a Spatial Decision 




Support Systems:  A Multi-jurisdiction/Multi-region Case," Urban and 

Regional Information Systems Association Proceedings, v. pp. 39-48. (Compendium)
* The ESRI Guide to GIS Analysis, Volume 3: Chapter 3



INTRODUCTION TO FUZZY LOGIC:
· Sui, Daniel Z., September 1994.  Fuzzy Logic Can Help GIS Cope with 


Reality," GIS World, pp. 50-53. (Compendium)
· Lam, Sylvia, December 1993.  "Fuzzy Sets Advance Spatial Decision Analysis," GIS World, pp. 58-59. (Compendium)
· Data analysis in ArcGIS (3)
· Discussing the Course Assignment (7)

Instructor Presentation 6: Fuzzy You Tubes & Land Use Planning for a New Town
--------------------------------------------------------------------------------------------------------------------

Monday August 8 
(Session 8) 
2. Application for Land Use Planning in a Region Continues 


*Anjomani, Ardeshir with Ali Saberi and Naveed Shad, 2005, “SDSS for Land Use and Environmental Planning: An Application Example”, in GIS Planet, Proceedings, Spatial Decision Support Systems, S23.  Or "Land Use 



and Environmental Planning Using an Interactive Approach, Optimization Models, and GIS." (Both in the Compendium)



*Anjomani, Ardeshir and Ali Saberi, 1994, "Land-Use Environmental 

Planning Using GIS and Optimization Models for Multi-region/Multi-jurisdiction Case. (Compendium)
*Anjomani et al, August 31 2010, LUM, Integrated Environmental/Economic Development/Land Use/Transportation Planning: A Case Study of Austin Metropolitan Area, a research report developed for the Texas Department of Transportation. (In the Required Reading Folder)
* Carr & Zwick; Chapter 4: Smart Land-Use Analysis
USE OF SUITABILITY ANALYSIS IN TRANSPORTATION: CORADINO MODEL AND ITS APPLICATIONS:

*Sandip Sen, 2006. Proposed Bus Transit System in the City of McAllen, Texas, CIRP Professional Report. ((In the Required Reading Folder))

Bhavesh J. Patel, 2006, To Implement a Bus Transit System for the City of Plano, Texas, CIRP Professional Report. (Power Point in the FTP)

· Modeling in ArcGIS (1)
· Discussing the Course Assignment (8)

Instructor Presentation 7: Use of SA for Transportation, Leander & 13 LU, SDSS or PSS for . . ---------------------------------------------------------------------------------------------------------------------

Wednesday August 10 (Session 9)
Suitability Application to Metropolitan Regions:
*Anjomani et al, 2012, Toward Implementation of the Anjomani Integrated Land Use Transportation Model in the DFW Demographic Forecasting Area, research report developed for the University Partnership Program. (In the Required Readings Folder)
*Sinha, Parmanand, 2010, Application of Linear Programming to Land Suitability Analysis, Professional Report, SUPA, UTA. (Read third and fourth chapters which are contrasting rule-based and optimization methods). (In the Required Readings Folder)
*Marsh, Chapter 22: Land Use Plan.




INTRODUCTION TO QUADRATIC ASSIGNMENT MODELS AND MULTI-OBJECTIVE 




PROGRAMMING (Time Permitting).
· Modeling in ArcGIS (2)
· Discussing the Course Assignment (9)

Instructor Presentation 8: Use of Suitability in Metropolitan Planning: 14: Session 12 & 13_NCTCOG3_Extended 2010 LUM 04-27-2013
____________________________________________________________________________

August 15 (
Final Exam)
Appendix: Analytical Hierarchy Process Applications:



*Banai-Kashani, Reza, 1989.  "A New Method for Site Suitability 




Analysis:  The Analytic Hierarchy Process," Environmental Management, 



Vol. 13, No. 6, pp. 685-693. (In the Required Readings Folder)

*
Banai-Kashani, Reza, 19??, "Transit-Oriented Development Suitability Analysis by the Analytic Hierarchy Process and a Geographic information System: A Prototype Procedure,” Journal of Public Transportation, Vol? No? (In the Required Readings Folder)
*Banai, Reza, 2010, Evaluation of land use-transportation systems with the Analytic Hierarchy Process, Journal of Transport and Land Use, Vol. 3 No. 1, pp. 85–112. (In the Required Readings Folder)
*Whitley, David L. and Wei-Ning Xiang, 1993.  "A GIS-Based Method for 


Integrating Expert Knowledge into Land Suitability Analysis," Urban and 

Information Systems Association Proceedings, pp. 24-36.


*
Xiang, Wei-Ning and David L. Whitley 1994.  "Weighting Land 




Suitability Factors by the PLUS Method," Environment and Planning 
B, Vol. 21, pp. 273-304.

Attendance and Drop Policy: University policy will apply.
Americans With Disabilities Act (ADA): If you are a student who requires accommodations in compliance with the ADA, please consult with me at the beginning of the semester.  As a faculty member, I am required by law to provide “reasonable accommodation” to students with disabilities, so as not to discriminate on the basis of that disability.  Your responsibility is to inform me of the disability at the beginning of the semester and provide me with documentation authorizing the specific accommodation.  Student services at UTA include the Office for Students with Disabilities (located in the lower level of the University Center) which is responsible for verifying and implementing accommodations to ensure equal opportunity in all programs and activities.

Student Support Services: The University supports a variety of student success programs to help you connect with the University and achieve academic success.  They include learning assistance, developmental education, advising and mentoring, admission and transition, and federally funded programs.  Students requiring assistance academically, personally, or socially should contact the Office of Student success Programs at 817/272-6107 for more information and appropriate referrals.

Academic Honesty: Academic dishonesty is a completely unacceptable mode of conduct and will not be tolerated in any form at The University of Texas at Arlington.  All persons involved in academic dishonesty will be disciplined in accordance with University regulations and procedures.  Discipline may include suspension or expulsion from the University.

“Academic dishonesty includes, but is not limited to, cheating, plagiarism, collusion, the submission for credit of any work or materials that are attributable in whole or in part to another person, taking an examination for another person, any act designed to give unfair advantage to a student or the attempt to commit such acts,” (Regents’ Rules and Regulations, Part One, Chapter VI, Section 3, Subsection 3.2, Subdivision 3.22).                                                                                

� Note: Reading assignments with (*) mark in front of it indicates required readings.
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