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The Department of Geography and Environmental Resources offers a program that leads to the Master of Science
degree in geography and environmental resources. The Department also participates in the Environmental Resources
and Policy Doctor of Philosophy program sponsored by the Graduate School (described in greater detail elsewhere in
the Graduate Catalog).

Geography and Environmental Resources is the study of how humans modify, impact, adapt to, monitor, and
manage the natural environment they inhabit. GEOG students will study the dynamic relationship between nature
and society in the field and the computer laboratory as well as in the traditional classroom. Students choose among
three concentrations focusing on different aspects of geography and environmental resources; environmental
resources, geographic information science (GIS), and water resources management.

Students take courses that give them a foundation in these dimensions of environmental resources through a core
program, then develop an research focus. Students also develop the analytic and research skills appropriate to their
research interest.

The graduate program stresses a problem-solving perspective, for which habits of critical analysis and dialogue are
essential. Students take the initiative in designing and carrying out their programs with the guidance of an advisory
committee and the departmental faculty. Geography maintains linkages with many other departments. Courses and
faculty expertise in other departments complement those in geography, and students are encouraged to take ad-
vantage of this. Each student’s progress is assessed at regular intervals by the faculty, and the student is notified of
the faculty’s assessment. The student is expected to show continued progress in carrying out the program of study,
and in developing habits of scholarship and professionalism.

A non-refundable application fee of $35.00 must be submitted with the application. Attach your check or money
order, payable to Southern Illinois University, to the top of the application form. Do not send cash. Only checks or
money orders payable to United States banks will be accepted.

Requirements for the Master of Science Degree

Advisement. Students newly admitted to the master’s degree program are advised by the graduate program director,
with the assistance of departmental faculty. Students choose a permanent adviser at the end of the first semester in
residence. The choice of permanent adviser and advisory committee is made in consultation with the graduate
faculty, taking into consideration such matters as faculty expertise and faculty advisee loads.

Degree Requirements. To obtain the master’s degree, the student shall:

1. Complete all degree requirements specified by the Graduate School, and explained under degree
requirements, master’s degree program in the Graduate Catalog.

2. Include as required courses the following: GEOG 500-2, Principles of Research, during the first fall semester in
residence; GEOG 501-2, Seminar in Geographic Research, the following semester; GEOG 410, Techniques in Ge-
ography; GEOG 418, Introduction to GIS, and one research seminar.

3. In consultation with an adviser, develop a program of study, identifying courses to be taken, research skills to
be developed, deficiencies to be rectified. This shall be approved by the faculty. The program of study shall include a
core of substantive courses in geography, as explained in the policy statement on core curriculum for master’s degree
students, available from the graduate program director. The program of study may include non-geography courses.
The graduate faculty will meet to review and approve/disapprove the program of study of each master’s degree
student enrolled in GEOG 500. An approved program of study will be filed with the graduate program director and
department chair as part of GEOG 500.
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4. Develop a thesis or research paper proposal. The thesis or research paper proposal must be approved by the
student’s master’s advisory committee before the student registers for GEOG 599, Thesis or GEOG 593, Research in
Geography. A total of 4-6 semester hours of GEOG 599 may be awarded for a thesis at the discretion of the advisory
committee upon final examination on the thesis (see #5 below). A total of 2-3 semester hours may be awarded for a
research paper.

5. Submit a thesis or research paper to the advisory committee at least 2 weeks before the comprehensive
examination. A student who writes a thesis will be examined by the committee, at a meeting that may be attended by
other faculty and students. A research paper will be evaluated and approved by the advisory committee without
public presentation.

6. Complete a comprehensive examination. The statement of departmental policy on the master’s comprehensive
examination is available from the graduate program director. The comprehensive examination and evaluation of the-
sis or research paper shall be at least 6 weeks prior to the student’s projected graduation date. Upon approval of the
comprehensive examination and the thesis or research paper, the advisory committee will request the chair of
geography forward to the Graduate School the recommendation that the master’s degree be awarded.

7. Army Corp of Engineers personnel choosing the Water Resources Management concentration are required to
take or receive transfer credit for Geography and Environmental Resources 422 or 522 (4), 425 (4), and 434 (4). These
requirements replace GEOG 401 (3), 404 (3) or equivalent, 500 (2) and 501 (2).

Requirements for the Doctor of Philosophy Degree (See Environmental Resources and Policy Ph.D. program.)
Courses (GEOG)

401-3 Introduction to Geographic Information Systems. An introduction to geographic information system (GIS)-
related topics, including GIScience (theoretical foundation), GIS technology (software training), and GIS applications
(real-world solutions). Provides basic principles, concepts and applications of GIS in the context of GIScience - a basic
research field, which seeks to redefine geographic concepts and their use. The theoretical foundations of GIS are
informed by three basic areas: cognitive models of geographic concepts, computational and implementations of
geographic models, and the interaction between GIS and society. Two hours of lecture and classroom presentations,
two hours of laboratory exercises each week. Lab fee: $20. Prerequisite: 310 or consent of instructor.

403-3 Biogeography. A critical discussion of the roles of earth history, adaptation to the physical environment and
biological interactions in determining plant and animal distributions. Geographical patterns in species diversity,
composition, morphology and abundance will be examined with particular reference to insular situations. This
course will include both a historical development of the ideas in biogeography as well as quantitative analysis of
geographical patterns.

404-3 Spatial Analysis. This spatial analysis course is an introduction to statistical methods for geographers. The
course provides an overview of the application of spatial data analysis techniques, with a concentration on spatial
statistical theories, concepts and approaches in the general context of the emerging fields of geographic information
system (GIS) and science (GISci). The main focus of this course is on how techniques for the analysis of spatial data
can effectively be applied in a GIS environment, with a particular emphasis on the study of spatial patterns,
distributions, and associations. Two hours of lecture and classroom presentations, one hour of laboratory exercises
each week. Prerequisite: 310, 401 or consent of instructor.

406-3 Introduction to Remote Sensing. An introduction to the fundamentals of remote sensing as applied to
environmental management. This course will examine the theoretical and practical aspects associated with the use
and analysis of aerial photography and satellite imagery. These include how remote sensing data are acquired,
displayed, analyzed and how information on our environment can be extracted from such data. Students will be
introduced to manual interpretation and digital image processing techniques of remotely sensed imagery. Students
will have the opportunity to gain hands-on experience using image processing software. One hour of lecture, two
hours of lab each week. Lab fee: $30. Prerequisite: 310 or consent of instructor.

408-3 Advanced Remote Sensing. Advanced techniques in the analysis of remotely sensed data. Emphasis is placed
on digital image processing using state of the art technology. Students will be expected to develop individual
problem-driven projects that use the knowledge, tools and techniques that are developed in this course. Two hours of
lecture, two hours of lab each week. Laboratory fee: $30. Prerequisite: 406 or consent of instructor.

410-4 Techniques in Geography. Geographic applications of basic and advanced statistical and mathematical
techniques, including basic descriptive statistics, hypothesis testing, regression and correlation, analysis of variance
and nonparametric statistics. Special emphasis on areal measures: nearest neighbor analysis, etc. Prerequisite: 300 or
consent.

416-3 Analytical Cartography. An introduction to computer and analytical cartography. Students examine
techniques for the representation, manipulation and display of spatial data using computer mapping techniques and
software. Emphasis will be placed on algorithmic solutions to common cartographic problems. Students will be
expected to complete a team based project that uses automated cartographic techniques to address a geographic
problem. Laboratory fee: $20. Prerequisite: 310, 401.

420-3 Advanced Geographic Information Systems (GIS) Studies. This course focuses on six emerging themes of
geographic information science: geospatial ontologies, enterprise GIS, GIS design, geographic data mining and
knowledge discovery, geographic data structure and algorithms, 3D imaging and visualization. A seminar approach
will be adapted to organize the class into five groups to capture skills in computer programming, cognitive science,
database design and systems, computational and mathematical knowledge, and 3D imaging and visualization. Five
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studio exercise to provide hands-on training and practice will be conducted in the GIS laboratory. Students will be
expected to develop individual problem-driven projects that use the knowledge, tools, and techniques that are
developed in this course. Two hours of seminar and classroom presentations, two hours of studio exercise each week.
Lab fee: $20. Prerequisite: 401 or consent of instructor.

421-3 Urban Geography. Urban geography is concerned with the spatial interpretations of city centered populations
and phenomena. This course uses the geographical perspective to focus on the complex relationships between and
among cultural, economic, environmental, political and social phenomena. Considerable time is devoted to
identifying, describing, analyzing, and explaining selected urban problems. Prerequisite: 300 or consent.

422-4 Economics in Environmental Management. Economics of natural resources use and environmental policy with
a focus on efficiency and sustainability. Cost-benefit, cost effectiveness, and policy analysis are applied to
environmental management problems in water resources, energy, agriculture, global warming, and other problem
areas. Concepts addressed include discounting, uncertainty, risk, externalities, market failure, and policy tools
available to governments. Prerequisite: 320, graduate standing or consent of instructor.

424-4 Natural Resources Planning. Analysis of the human, economic, technological, environmental and political
dimensions of sustainable development focusing on public and private sector institutions that manage renewable and
non-renewable natural resources. Prerequisite: 422 or Agribusiness Economics 440 or consent.

425-4 Integrated Water Management. The course provides students with an understanding of the philosophy,
procedures, techniques and products of Integrated Water Resources Management - a coordinated approach to land
and water resources management at the strategic, regional scale. The course focuses on the tools to implement INRM
- in the enabling environment, institutional roles and the use of management instruments. Case studies and
international experiences used to illustrate INRM implementation failures and successes. Prerequisite: 320, 424 or
consent of instructor.

426-4 Administration of Environmental Quality and Natural Resources. (Same as Political Science 445.) An
examination of institutional arrangements and administrative practices in the protection and use of land, water, air,
and mineral resources. The course includes analysis of responsibility and decision-making at all levels of government
(federal, state, and local) as well as corporate, interest group, and individual responses to public programs. Particular
attention will be given to administration of federal environmental quality legislation including the National
Environmental Policy Act, the Clean Air Act, the Water Pollution Control Act, and the Surface Mining Reclamation
Act. Prerequisite: 300 or consent of instructor.

428-3 Spatial Decision Support Systems. Geographic Information System (GIS) software lack some of the key
components necessary to perform the tasks desired of a true decision support technology. This course discusses the
additional components required to make GIS software into a Spatial Decision Support System (SDSS). These
components include modeling software (location-allocation models, shortest-path algorithms, hydrological models
etc.) and Artificial Intelligence technologies (Expert Systems, Neural Nets, Genetic Algorithms and Agents). The
objective of this course will be to provide theoretical as well as hands-on knowledge about creating a Spatial Decision
Support System using existing GIS software. Prerequisite: 420.

429-3 Geography and Organic Farming. (Same as Geography 529.) A discussion of geographic topics in organic
farming including: spatial distribution of organic farms, agriculture and landscapes, policy influences on agriculture,
organic agricultural productivity, food safety and consumer concerns, organic farmers' motivations and decisions,
organic marketing, local food systems, and organic certification.

430-3 Environmental Systems Analysis. Exploration of the major environmental systems relevant to environmental
planning. Topics include concepts of systems and system behavior; basics of systems analysis and modeling
environmental systems; environmental fluxes of energy and materials (e.g., hydrologic cycle, carbon cycle, energy
budgets, erosion and sediment transport, role of biosphere in organizing fluxes); environmental variability.

431-3 Climate. This course will provide a rigorous treatment of synoptic scale atmospheric circulations in the
Northern Hemisphere Westerlies. The course will explore observational and quantitative methods to assess the
physical processes driving synoptic scale flows, and develop linkages between synoptic scale patterns and weather
across the mid-latitudes. Fronts, cyclones, jet streams and high or low pressure systems will be among the circulation
phenomena discussed. Heavy rainfall, heavy snowfall, droughts and flooding will be included in discussions of mid-
latitude weather. Prerequisite: 330 or 303i or graduate-level status.

433-4 Field Methods in Weather and Water Resources. Temperature, precipitation, solar radiation and wind are
meteorological variables that control evapotranspiration and water quantity and quality available for human use.
This course will introduce students to meteorological instrumentation and field methods employed by environmental
agencies and consulting firms. Focusing on biosphere-atmosphere interactions, students will have the unique
opportunity to acquire hydrometeorological data and examine the influence of different land covers on
evapotranspirational losses. Through a semester long field-based experiment monitoring gross incident precipitation
inputs, net precipitation, transpiration, and canopy leaf area in a local watershed, students will extrapolate plot level
research to the watershed and regional scales. Following data collection and analysis, students will prepare a
manuscript to the specifications of a peer-reviewed scientific journal. Lab fee $20. Prerequisite: 303i.

434-4 Water Resources Hydrology. Microclimatic factors which affect the hydrologic events of various climatic
regions are treated extensively. Methods of estimating geographic variations in hydrologic relations to climatic and
microclimatic especially evapotranspiration, are compared and evaluated. Consequences of alternative land uses on
climate and hydrology are considered regionally. Prerequisite: 303i or consent of instructor.



Graduate Catalog 2004—2006 Geography / 207

435-3 Energy Planning. Regional and national differences in energy supply and demand are reviewed followed by a
study of current energy resources, the range of demands and environmental impacts. National and international
planning strategies for dealing with changes in energy demand and supply are explored and assessed for present and
future implementation probability.

436-3 Environmental Disaster Planning. Develops the skills and perspectives needed to plan effectively for natural
and man-made disasters. The concepts of risk analysis, hazard mitigation and preparedness, response and recovery
of the economic and social infrastructure in areas impacted by earthquakes, floods, droughts, radioactive and toxic
material releases, and other catastrophic events.

438-3 Applied Meteorology. Analysis of meteorological patterns approached through study of several case histories.
Evaluation of meteorological data, air mass and frontal analysis, development of weather forecasts, study of
meteorological instruments, clouds, and precipitation patterns. Charges not to exceed $5 for field trips. Prerequisite:
330 or consent of instructor.

439-3 Climatic Change — Inevitable and Inadvertent. The geologic time-scale perspective of major natural events
that have affected the theoretical steady-state climate, and factors in contemporary societal practices that have
brought about inadvertent climatic modification. An assessment of the means and extremes of parameter values in
the geologic time-scale perspective studied will be compared with the documented and present-day climatic
parameter means and extremes. Approaches to prognoses for the Earth’s future climatic state will be made. Charges
not to exceed $10 for field trips. Prerequisite: 330, 331 or consent of instructor.

440-2 Tutorial in Geography. Prerequisite: geography major, senior standing.

443-3 Teaching of Geography. Presentation and evaluation of methods of teaching geography. Emphasis upon
geographic literature, illustrative materials, and teaching devices suitable to particular age levels. Charges not to
exceed $3 for field trips. Prerequisite: 300.

452-3 Environment and Population. Introduction to population geography. Emphasis is on the relationships between
population trends, resource use patterns and environmental impacts. Topics include methods and data used to
describe and predict populations, theories of population, and policy issues that relate to the interaction between
population, quality of life and environmental quality. Prerequisite: 320 or consent.

454-3 Conservation and Environmental Movements. Emphasizes the ways in which humans view and interact with
the environment. Conservation literature and the works of influential environmentalists are studied. Specific theories
and environmental movements which help to explain society’s current perception and use of the environment are
studied. Prerequisite: 320 or consent.

456-3 Geographic Visualization. This course will provide an overview of geographic visualization with a
concentration on the theories, concepts and approaches of information visualization. Lectures and laboratory
exercises will focus on the practical issues of exploratory data analysis (EDA), cartographic design process, web
cartography, data quality and generalization, thematic mapping, map animation and multi-media applications. The
course will provide students with a working knowledge of commercial software commonly used for graphic-based
applications. Students are expected to utilize their hands on experience gained from the lab exercises to further
enhance their proficiency in graphic software. Two hours of seminar and classroom presentations, two hours of
studio exercises each week. Lab fee: $30. Prerequisite: 310 or consent of instructor.

457-3 American Environmental History. (Same as History 457) An exploration of the attitudes toward and the
interaction with the natural resource environment of North America by human settlers. Coverage from the Neolithic
Revolution to the present.

458-3 Analysis of Risk and Bioterrorism Using GIS. Emphasizes the way in which Geographic Information Systems
(GIS) technologies can be utilized to track and detect emergencies such as 911 response, crime, disease, bioterrorism,
homeland security, emergency infrastructure, food and water security. Prerequisite: 401, 420, or consent of instructor.
471-3 Environmental Impact Analysis. Techniques of assessing the impact of human activities on the environment,
including weighting schemes, cost-benefit analysis, linear programming, ecological impact assessment. Emphasis is
on placing NEPA and EIS writing in legal, economic and environmental perspective. 480-3 to 6 Internship in
Geography. Supervised field work in private or public organization dealing with planning, environmental manage-
ment, or cartography and geographic information management. A written proposal about the planned internship
must be submitted to a faculty supervisor prior to beginning of the internship. A faculty supervised report on the
work is required after the internship. Courses may be repeated, but no more than 3 credit hours of geography 480 or
481 may be applied to an undergraduate major. A graduate student may enroll for three credit hours. Prerequisite:
geography major and consent of department.

481-6 to 12 Cooperative Work Experience in Geography. Placement of advanced undergraduate or graduate
students in private or public organizations for one or more semesters in paid career-related positions. Students gains
professional experience, under faculty and on-site supervision. A written proposal about the planned cooperative
work experience must be submitted to a faculty supervisor before it begins. A report summarizing the work
experience is required after the work experience ends. Course may be repeated. Three credit hours of either 480 or
481 may apply toward requirements for a geography major; three additional credit hours may apply toward degree
requirements as elective. Prerequisite: geography major and consent of department.

490-2 to 4 Readings in Geography. Supervised readings in selected subjects. Prerequisite: geography major,
advanced standing.

495-1 to 6 Advanced Field Services Practicum in Southern Illinois. (Same as Social Work 495.) This course is
directed at upperclassmen and graduate students volunteering service to community, social service, or health
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agencies in southern Illinois. Credit based on time spent in direct service. Approval of agency required for
registration. Mandatory Pass/Fail for undergraduates.

500-2 Principles of Research. Problem identification in research, review of examples of geographic research, analysis
of results of research and project statements are explored with appropriate faculty. Presentation of student research
problems justification and identification of student program to complete degree are required.

501-2 Seminar in Geographic Research. Seminar approach to problems of completing background research design of
project statements, identification of research methodology and completion of thesis/dissertation project statements.
Prerequisite: 500.

510-4 Multivariate Techniques in Geography. Introduction to matrices, vectors and linear equations; multiple
regression and correlation, cononical correlation, multivariate analysis of variance and covariance, analysis of
variance in two- and three-way designs, multiple discriminant analysis, classification procedures, introduction to ele-
mentary factors analysis. Examples and demonstrations of each method; basic introduction to computer applications
of multivariate analyses. Prerequisite: 410 or consent of instructor.

520-2 to 4 Seminar in Physical Systems Evaluation. Prerequisite: graduate standing.

521-2 to 4 Seminar in Resource Planning. Prerequisite: graduate standing.

522-4 Seminar in Economics in Geography and Planning II. (Same as Economics 525.) Public expenditure criteria
based on free-market allocation, public, private, and merit goods and services, and related planning; expenditure
criteria based on comprehensive plans; expenditure criteria and planning in the absence of general optimality;
multiple objectives, measurement of benefits and costs, shadow prices, choice of techniques in planning;
consideration of uncertainty. Critical evaluations of applied work and models of development projects, and
programs, by students. Prerequisite: 422 or consent of the instructor.

524-2 to 4 Seminar in Water Resources Analysis. The major goal of this course is to provide the student with the
necessary quantitative skills and perspectives needed to assess water resources management problems. Prerequisite:
graduate standing.

528-2 to 4 Seminar in Geographic Information Systems and Environmental Modeling. This course will examine the
applications of advanced geographic information system (GIS) techniques in environmental management. Particular
emphasis will be placed on how to use spatial modeling techniques to analyze environmental impacts of human
activities. Topics include the nature of environmental modeling, acquisition and processing of GIS information,
spatial models, GIS and modeling, spatial decision support systems, and model integration. These topics will be
introduced with case studies. Students will have the opportunity to work on projects of interests to them. Two hours
of seminar and classroom presentation, one hour of lab each week. Prerequisite: consent of instructor.

529-2 to 4 Seminar in Geography of Organic Farming. (Same as 429) (529 will have additional research paper
requirements.) This seminar will focus on reading relevant literature, discussing current topics, and conducting
research on geographic topics in organic farming. Topics include spatial distribution of organic farms, agriculture
and landscapes, policy influences on agriculture, organic agricultural productivity, food safety and consumer
concerns, organic farmers' motivations and decisions, organic marketing, local food systems, and organic
certification. Prerequisite: graduate standing,.

591-2 to 4 Independent Studies in Geography. Prerequisite: graduate standing.

593A-2 to 24 (2 to 6 per semester) Research in Physical Geography. Prerequisite: 520.

593B-2 to 24 (2 to 6 per semester) Research in Economic Geography. Prerequisite: 521.

593C-2 to 24 (2 to 6 per semester) Research in Urban and Regional Planning. Prerequisite: graduate standing.
593D-2 to 24 (2 to 6 per semester) Research in Social Geography. Prerequisite: 524.

596-2 to 4 Field Course. Prerequisite: graduate standing.

599-2 to 6 Thesis. Prerequisite: graduate standing.

600-1 to 32 (1 to 16 per semester) Dissertation. Prerequisite: graduate standing.

601-1 per semester Continuing Enrollment. For those graduate students who have not finished their degree
programs and who are in the process of working on their dissertation, thesis, or research paper. The student must
have completed a minimum of 24 hours of dissertation research, or the minimum thesis or research hours before
being eligible to register for this course. Concurrent enrollment in any other course is not permitted. Graded S/U or
DEF only.
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