
Lehman College, City University of New York 
Department of Earth, Environmental, and Geospatial Sciences 

 
Special Projects In GISc: Environmental Modeling and Spatial Analysis 

(GEP 350 / GEP 605 / PHE 706 / EES 79904) 
Fall 2014 

 
 
Course 
description: 

“Special Projects in GIS” has been developed to meet the needs of students 
using Geographic Information Systems to conduct research in any of the natural 
and social science disciplines, and who wish to apply more advanced GIS 
techniques to their analyses.  This course will enable intermediate GIS users to 
expand their knowledge of current methodologies, and to prepare them to 
conduct more complex and meaningful analyses involving modeling and 
simulation.  This term, the course will explore in depth the topic of 
Environmental Modeling and Spatial Analysis with GISc, and will give students 
the opportunity to design and develop a major GIS project.  Through a series of 
lectures, GIS laboratory work, and the design of a GIS project, students will 
learn more advanced GIS spatial techniques and their applications to 
environmental analysis and management, urban planning, risk and hazard 
assessment, and other arenas of public policy and decision-making.  
 

Course 
meets: 

Gillet Hall, Rm. 322 (GISc Lab), Wednesdays5:00 to 10:00 PM 
(5:00 – 6:00 PM unstructured lab period; 6:00 – 8:00 PM lecture and class 
discussions; 8:00 – 10:00 PM lab period)  

Instructors: Profs. Juliana Maantay and Andrew Maroko 
Emails: Juliana.maantay@lehman.cuny.edu 

andrew.maroko@lehman.cuny.edu 
Phones: 718 960-8574 (JAM) 

718-960-7452 (ARM) 
Office: Gillet Hall, Rm. 323 (ARM) and 325 (JAM) 
Office 
hours: 

JAM: Wednesdays, 2:30 – 4:30 PM and by appointment 
ARM: Mondays, 3:00 – 5:00 PM and by appointment 

  
 
Required Books: 
 
A Course Reader, available at the Lehman Bookstore, consisting of chapters from the following 
books and selected articles: 
 
 Cartography: Visualization of Spatial Data, by M.J. Kraak and F.J. Orneling, 2009, 

Pearson Education Ltd. Harlow, UK 
 Spatial Reasoning for Effective GIS, by Joseph Berry, 1995, John Wiley, NY, NY 
 Geographic Information Systems in Ecology, by Carol Johnston, 1998, Blackwell Science, 

London, UK 
 Geographic Information Systems and Environmental Modeling, by Keith Clarke, Bradley 

mailto:Juliana.maantay@lehman.cuny.edu
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Parks, and Michael Crane, 2002, Prentice Hall, Inc. 
 Vegetation Mapping: From Patch to Planet, by Roy Alexander and Andrew Millington, 

2000, John Wiley and Sons, Ltd., Chichester, UK 
 Geographic Information Systems: Applications in Forestry and Natural Resources 

Management,by Pete Bettinger and Michael Wing, 2004, McGraw-Hill, New York, NY 
 Geographic Information Analysis, by David O’Sullivan and David J. Unwin, 2003, John 

Wiley and Sons, New York, NY 
 An Introduction to Geographic Information Systems, by Kang-tsung Chang, 2004, 

McGraw-Hill, New York NY 
 Quantitative Methods in Landscape Ecology, by Monica Turner and Robert Gardner, 1991, 

Springer Verlag 
 Applied GIS and Spatial Analysis, John Stillwell and Graham Clarke, eds., 2004, John 

Wiley and Sons, New York, NY 
 GIS: Tool or Science? Demystifying the Persistent Ambiguity of GIS as “Tool” versus 

“Science,” by Dawn Wright, Michael Goodchild, and James Proctor, 1997. Annals of the 
Association of American Geographers, 87(2), pp. 346–362;   

 The shape of the global causes of death, by Anna Barford and Danny Dorling, 2007. 
International Journal of Health Geographics, 6:48;  

 Rich Map, Poor Map, byW. Conard Holton, 2004.  Environmental Health Perspectives, 
Vol. 112 (3):176-179.   

 GIS for the Urban Environment, by Juliana Maantay and John Ziegler, 2006, ESRI Press, 
Redlands, CA   Chapter 9 “Methods of Spatial Data Analysis,” pages 209-245. 

 Mapping Population Distribution in the Urban Environment: The  Cadastral-based Expert 
Dasymetric System (CEDS), 2007.Cartography and Geographic Information Science, 
special issue: Cartography 2007: Reflections, Status, and Prediction.  Volume 34, (2): 77-
102.  by Juliana Maantay, Andrew Maroko, and Christopher Herrmann.   

 Mapping Indigenous Lands, by Mac Chapin, Zachary Lamb, and Bill Threlkeld, 2005.  
Annual Review of Anthropology 34:619–38;  

 GIS for the Urban Environment, by Juliana Maantay and John Ziegler, 2006, ESRI Press, 
Redlands, CA. Chapter 11, “Ethical Issues in GIS and Urban Planning,” pages 267-292. 

 Asthma and Air Pollution in the Bronx: Methodological and Data Considerations in Using 
GIS for Environmental Justice and Health Research, 2005/2007. byJuliana Maantay. 
Health and Place, Volume 13: 32-56.  Special issue: Linking Population Health, Critical 
Theory, and Geographical Information Science; 

 Industrial Zoning Changes in New York City: A Case Study of Expulsive Zoning, 2002. by 
Juliana Maantay.  Projections: the Planning Journal of Massachusetts Institute of 
Technology (MIT), pp. 63-108.  (Special issue Planning for Environmental Justice). 

 Participatory Mapping as a Component of Operational Malaria Vector Control in Tanzania, 
by Stefan Dongus et al, Chapter 16 in Geospatial Analysis of Environment Health, by J.A. 
Maantay and S. McLafferty, eds., 2011, Springer, Dordrecht, Netherlands.   

 
Additional required readings of selected journal papers will be available on Blackboard. 
Readings are to be done in advance of the week in which they are listed.  For instance, the 
readings listed under Class 2 should be read prior to Class 2. 
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Course Learning Objectives: 
After successfully completing this course, you are expected to be able to: 
 Explain and use the basics of geospatial analysis, interpolation, and descriptive statistics; 
 Understand the concepts of data aggregation, resolution, unit of analysis, geographic extent, 

spatial autocorrelation, ecological fallacy, modifiable areal unit problem (MAUP), non-
uniformity of space; 

 Use GISc methods for qualitative and quantitative research; 
 Conduct simple environmental modeling and have a familiarity with the different types of 

models, and appropriateness of various models to particular problems; 
 Construct a cartographic model using Boolean logic and map algebra; 
 Design a research project design using GISc, including hypothesis generation, selection of 

methodological approach and analytical techniques, literature review, critical evaluation of 
previous research studies, report writing, and oral presentation; 

 Integrate geospatial analysis and GISc applications in an interdisciplinary manner to solving 
“real world” problems, incorporating information and research questions from other fields, 
such as public health, botany, political science, geology, demography, environmental 
science, sociology, and urban planning. 

 
Assessment: 
Your understanding of the course material will be evaluated through lab assignments, a written 
and graphic project proposal paper, a final exam, and in-class discussion and participation. 
Graduate students will also prepare and give an oral presentation of their project proposals.  
 
Course Format: 
This course includes lectures, class discussions, readings, in-class assignments, lab assignments, 
and a (take-home) final exam. 
 
Grading Policy: 
Grades will not be curved, there will be no extra credit, and no grades  
will be dropped. 
 
Grading  

   
40% 
10% 

Lab Assignments 
Participation / Attendance 

 

15% 
15% 
20 % 

Draft Project Proposal Paper 
Final Project Proposal Paper 
Final Exam 

 

   
100%    

   
 
Note: Master’s level students are expected to maintain a minimum of a B average in their 
courses, and doctoral students should aim for B+ or better.   
 
  

Grade Scale: 
A >= 95 
A- 90-94 
B+ 85-89 
B 80-84 
B- 75-79 
C+ 70-74 
C 65-69 
C- 60-64 
D+        55-59 
D          50-54 
F < 50 
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Class Participation: 
Class participation includes engagement in discussions and answering of questions during 
lecture.  Lateness and absence will count against this grade.  Class participation accounts for 
10% of the final grade. 
 
Lab Assignments: 
Lab assignments consist of GISc labs or research that may be completed in-class or as take-home 
work (most likely both).  All assignments must be handed in as a hard copy and be uploaded to 
Blackboard before the lecture when the next lab is assigned to receive credit.  Labs must be 
saved as a word document, an image file, and/or PDF. The documents must be saved as 
LastName_FirstName_LabName (e.g. Smith_Joe_Lab1.doc). 
 
Project Proposal Paper: 
Each student will individually develop a term paper detailing a GISc project proposal for 
independent research.  This is to be a realistic project, one feasible of being carried out by you 
for an independent study course, such as GEH 490/GEP 690/EES 79904, Workshop in GISc 
Research.  In Class 4, you will submit a brief (one or two paragraphs) synopsis of your project 
concept, which we will comment on and return to you.  This should be developed further in the 
next few weeks into a full draft, which should include: the title of the project; the purpose of the 
project (hypothesis, problem to be solved, etc.); brief background of the issues; the data sets 
required; the methodology to be used; the flow chart of GIS operations; the data sets that have 
been acquired or located; any preliminary mapping carried out; and what further research may 
stem from this project; a literature review of related projects done previously; an outline of your 
search for relevant data; and a rough draft of a project flow chart.  This first draft of your paper is 
due in Class 9, and will be returned with comments.  The final project proposal paper is due in 
Class 14, and should contain about 3,000-5,000 words, plus all relevant map layouts required to 
explain your project proposal.   
 
Student Project Proposal Presentation: 
Each Master’s and Doctoral level student will individually prepare and make an oral presentation 
to the class of his/her project proposal research and resulting paper.  The presentations will be 
made in Class 14, and are each to be 10 minutes in length.  The presentations should cover the 
following topics: the title of the project; the purpose of the project (hypothesis, problem to be 
solved, etc.); brief background of the issues; the data sets required; the methodology to be used; 
the flow chart of operations; the data sets that have been acquired or located; any preliminary 
mapping carried out; and what further research may stem from this project.  Oral presentations 
can made using PowerPoint slides, relevant Internet sites, ArcMap layouts, or any other visuals.   
 
Final Exam: 
The final exam is a take-home, and will cover the material in all lectures, lab assignments, and 
readings.  You will have one week to complete the exam, which is composed of essay questions 
and problem-solving questions, and is worth 20% of the final grade. 
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Student Preparation: 
NOTE:  Students in GEP 350/GEP 605/EES 79904 have varying levels of GIS skills and 
background knowledge.  To ensure as far as possible that everyone is "on the same page," and to 
minimize the effort required to understand the topics of spatial analysis, simulation, and 
modeling to be covered in this course, students are urged to review the following material, 
especially as necessary to supplement any known or potential area of deficiency.   
 All students will be expected to have a grasp of the rudiments of map composition and 
graph design, a familiarity with general GIS theory, a reasonable understanding of basic 
statistics, and a working knowledge of ArcGIS software and Windows operating system.   

For general information on thematic mapping, map composition, and chart design, review 
Cartography: Thematic Map Design, by Borden Dent, (latest edition), McGraw Hill, New York, 
NY.  See especially Chapters 13, 14, 15 and 18, regarding map composition, use of color, 
typeface selection, and graphing, and Chapters 4, 5, and 7, regarding thematic mapping.  Chapter 
6 is an excellent overview of GIS.  This book is available on reserve at the Lehman Library.   
Another good one on the topic is Cartography: Visualization of Spatial Data, by M.J. Kraak and 
F.J. Orneling, Pearson Education Ltd. Harlow, UK.   
 For an accessible and clear review of geostatistics, peruse An Introduction to Applied 
Geostatistics, by Edward Isaaks and R. M. Srivastava, 1989, Oxford University Press, Oxford, 
UK  Concentrate on Chapters 1 through 4 on descriptive statistics.  On reserve at Lehman 
Library.  Recommended GIS Workbook: Mastering ArcGIS, 2005, McGraw-Hill, NY, NY 
 For an introduction to GIS theory and concepts, consult Geographical Information 
Systems and Computer Cartography, by Christopher Jones, 1997, Addison Wesley Longman, 
Ltd, Essex, UK; OR An Introduction to Geographical Information Systems, by Ian Heywod, 
Sarah Cornelius, and Steve Carver, Prentice Hall/Addison Wesley Longman, Ltd., OR GIS for 
the Urban Environment, by Juliana Maantay and John Ziegler, 2006, ESRI Press, Inc.  (on 
reserve at Lehman Library.) 
 
GISc Lab Etiquette: 
 The GISc Lab is available ONLY to students enrolled in GISc courses (and other EGGS 
Dept. courses at Lehman College and EES courses through the Graduate Center).  Please be 
considerate of others when working in the lab.  There is no eating or drinking allowed in the lab 
at any time, and no cell phone use, either.  Please be respectful of other students trying to 
concentrate, and keep idle chatter to a minimum.  When you arrive at the lab, sign in on the sign-
in sheet.  This is very important in order to demonstrate that students are actually using the lab.  
Do not save your work to the desktop or hard drive of the computer:  it will not be saved after 
you shut down the computer.  Save your work (often!) to a flash drive or external hard drive 
which you should bring to class every time.  At the end of your lab session, please shut down 
your computer and clean up your workstation area.   

The lab is open every weekday and several evenings, (the lab schedule will be posted by 
the second week of the term) and the GISc Lab manager and GISc lab tutor will be available 
during some of those hours to help you, if you get stuck.  They are NOT to be considered a 
substitute for learning the software and methods on your own, however, so you must still try to 
figure things out and not become overly reliant on others for help.  And although collaborative 
work with your classmates is encouraged as a good way to accelerate the learning process and 
reinforce concepts, we expect individual work products for lab exercises and written 
assignments.   
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Course Policies: 
Lateness and absences:  Lateness or absence will count against your class participation grade 

unless there is an emergency or it is cleared with the professor in a timely fashion before 
class. If you miss a session, it is your responsibility to check with your classmates for 
notes and other course materials. 

Late submission of assignments or exams:  Late assignments/exams will generally not be 
accepted unless it is cleared with the professor well before the due date.  Under special 
circumstances, unexcused late assignments may be accepted (at the professor’s 
discretion) but one full letter grade will be subtracted.  If there is a medical reason for 
lateness, please supply documentation.  

Blackboard:  Blackboard will be used to distribute and update assignments, readings, and other 
course materials.  It is the student’s responsibility to check it regularly. 

Cell phone use:  The use of cell phones and other similar devices are not permitted during class. 
Computers:  Since the lectures take place in a computer lab, the following additional rules apply: 

- Monitors must be turned off during lectures; 
- No drinking or eating of any kind in the lab; 
- No printing of any materials without permission from the instructor or the lab 

manager; 
Incompletes:  A grade of incomplete will only be considered if you are clearly making a good 

faith effort to complete the course (i.e., attending regularly, participating in discussions) 
and have a good reason for not completing the work (e.g. medical or family emergency). 
Incompletes must be arranged with the instructor IN ADVANCE of the end of the term.  

Dropping:  The last day to drop the course with the grade of “W” is Nov. 6 (no refund) 
Academic dishonesty:  Academic dishonesty will not be tolerated.  Academic dishonesty 

includes, but is not limited to, cheating, plagiarizing (including “cutting and pasting” or 
paraphrasing information from the internet without proper citation), fabricating 
information or citations, facilitating acts of academic dishonesty by others, submitting 
work of another person or papers written for other courses, or tampering with the 
academic work of other students.  Students may be asked to submit their notes and 
references to prove that their work is their own. For further clarification, please read 
CUNY's policy on academic integrity at 
http://www.lehman.edu/provost/documents/academic-integrity.pdf. Violators will be 
reported to the head of the Department and to the Dean of Student Affairs.   

 
Accommodation for Students with Disabilities: 
Lehman College is committed to providing access to all programs and curricula to all students.  
Students with disabilities who may need classroom accommodations are encouraged to register 
with the Office of Student Disability Services.  For more information, please contact the Office 
of Student Disability Services, Shuster Hall, Room 238, tel #: 718-960-8441. 
 
The Academic Center for Excellence (ACE) and the Science Learning Center (SLC): 
Lehman College has two tutoring centers on campus.  The ACE provides appointment-based and 
drop-in tutoring in the humanities, social sciences and writing, as well as general writing skills.  
The SLC provides drop-in tutoring for natural and computer science courses.  To obtain more 
information about the ACE and SLC, please visit their website at http://www.lehman.edu/issp, or 
please call the ACE at 718-960-8175, and the SLC at 718-960-7707.    

http://www.lehman.edu/provost/documents/academic-integrity.pdf
http://www.lehman.edu/issp
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Lecture and Lab Assignment Schedule: 
-Readings are to be done before the class in which they are discussed (e.g. the readings for 

session 2 should be done in advance of session 2, etc.) 
-Assignments are due before 6 PM of the next session  
-Schedule, readings, and assignments are subject to change 
 
Week 
#/(Date) Lab# Lab Name Lecture Readings 

1 (9/3)                                                                                                             optional West Africa GIS tutorial from 
Maantay Book 

Introduction to the 
Course, and Review of 
Basic Mapping and GIS 
Principles 

 -- 
 

2 (9/10) A 

LAB A - 
“Refresher Lab – Creating 
Chorochromatic and 
Proportional Symbol Maps: 
National Forests of the Western 
United States.”  

Statistical Mapping 

2a. Kraak, Chapter 7;  
 
2b. GIS: Tool or Science? Demystifying 
the Persistent Ambiguity of GIS as 
“Tool” versus “Science” By Dawn 
Wright, Michael Goodchild, and James 
Proctor, 1997. Annals of the Association 
of American Geographers, 87(2), pp. 
346–362;  
 
2c.  The shape of the global causes of 
death, by Anna Barford and Danny 
Dorling, 2007. International Journal of 
Health Geographics, 6:48;  
 
2d. Rich Map, Poor Map, by W. Conard 
Holton, 2004.  Environmental Health 
Perspectives, Vol. 112 (3):176-179.   

3 (9/17) B 

LAB B -"Re-projecting and 
Editing Spatial Data for 
Integration with Remotely-
Sensed Images." 

Integrating Vector and 
Raster Data - Working 
with Remotely-Sensed 
Imagery 

3a. Introduction to the Fundamentals of 
Remote Sensing 
 
3b. Jensen, Chapter 3  (optional) 

4 (10/1) C LAB C -Network Analyst 

Cartographic Modeling, 
Map Algebra, and Spatial 
Analysis + Network 
Analyst; 

4a. Johnston, Chapter 3; 
 
4b. GIS for the Urban Environment, 
Juliana Maantay and John Ziegler, 2006, 
ESRI Press, Redlands, CA   Chapter 9 
“Methods of Spatial Data Analysis,” 
pages 209-245.  

5(10/8)  D LAB D -Working with a Global 
Dataset 

 
Environmental Spatial 
Databases and Mapping 
PROJECT PROPOSAL 
BLURBS DUE TODAY 
 

5a. Alexander and Millington, Chapter 
17; 
 
5b. Clarke, et al, Chapter 4. 
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Week 
#/(Date) Lab# Lab Name Lecture Readings 

6 (10/15)  E 

LAB E -“Interpolating to Create 
a Surface From Points Using 
Inverse Distance Weighting: 
Siting a Solar Energy Facility 
Based on Slope, Aspect, and 
Distance.” 

Methods of Interpolation, 
and Spatial Statistics 

6a. O’Sullivan, Unwin, Chapter 2; 
 
6b. Chang, Chapter 13. 

7 (10/22)   F LAB F -Cluster Analysis 
Methods Clustering Analysis Readings TBA 

8 (10/29)   

Continue with Lab F; Time 
during Lab Session  for Draft 
Proposal Questions and 
Discussions 

Applications of 
Quantitative and 
Qualitative Analysis; 

 
8a. Asthma and Air Pollution in the 
Bronx: Methodological and Data 
Considerations in Using GIS for 
Environmental Justice and Health 
Research, 2005/2007. By Juliana 
Maantay. Health and Place, Volume 13: 
32-56.;  
 
8b. Industrial Zoning Changes in New 
York City: A Case Study of Expulsive 
Zoning, 2002. By Juliana Maantay.  
Projections: the Planning Journal of 
Massachusetts Institute of Technology 
(MIT), pp. 63-108.; 
 
8c. Additional reading TBA. 

9 (11/5) G 

LAB G - “Identifying Snail 
Habitat and Management 
Options in the Black Hills of 
South Dakota: Using Spatial 
Analyst to Conduct Optimal 
Location and Proximity 
Analyses.” 

Environmental Modeling 
in GIS 
DRAFT PROJECT 
PROPOSAL PAPERS 
DUE TODAY 

9a.  Johnston, Chapter 10; 
 
9b. Clarke et al, Chapter 10; 
 
9c. Bettinger and Wing, Chapter 13.  

10 
(11/12) H 

LAB H - "Predictive Modeling 
for Habitat Suitability: Using a 
Logistic   Regression Model to 
Locate Optimal Release Sites 
for Wolves."  

Spatial Decision Support, 
Expert Systems, and 
Rule-Based Reasoning 

10a. Stillwell, Clarke, Chapter 13; 
 
10b. Mapping Population Distribution in 
the Urban Environment: The  Cadastral-
based Expert Dasymetric System 
(CEDS), 2007.  Cartography and 
Geographic Information Science, 34, (2): 
77-102.  By Juliana Maantay, Andrew 
Maroko, and Christopher Herrmann.   

11 
(11/19)  I LAB I -Land Use Regression  

Error Analysis, Data 
Uncertainty, and Model 
Calibration; and Land 
Use Regression 

12a.  Berry, Topic #4;  
 
12b.  Alexander and Millington, Chapter 
7; 
 
12c. TBA.Readings TBA 
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Week 
#/(Date) Lab# Lab Name Lecture Readings 

12  
(11/26) 
No class  

  Lab is open for working 
independently, no class  Happy Thanksgiving!    

 

13 (12/3) J LAB J –  
“PM25 and ASTHMA.” 

Modeling and Public 
Policy, Ethics in GISc, 
and Participatory GISc;  
Course Review 

 
 
13a.Goodchild, Chapter 30; 
 
13b. Mapping Indigenous Lands, by Mac 
Chapin, Zachary Lamb, and Bill 
Threlkeld, 2005.  Annual Review of 
Anthropology 34:619–38;  
 
13c. GIS for the Urban Environment, 
Juliana Maantay and John Ziegler, 2006, 
ESRI Press, Redlands, CA. Chapter 11, 
“Ethical Issues in GIS and Urban 
Planning,” pages 267-292; 
 
13d. Participatory Mapping as a 
Component of Operational Malaria 
Vector Control in Tanzania, Dongus et 
al, in Maantay and McLafferty, 2011 

14 
(12/10)     

Student Project Proposal 
Presentations;  FINAL 
PROJECT PROPOSAL 
PAPERS DUE TODAY 
(EVERYONE) 

Final exams (take-home) distributed in 
class 

15 
(12/17)     FINAL EXAMS DUE  -- 
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