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Catalog Description of the Program:


The GIS minor provides students an opportunity to become proficient in the use of Geographic Information Systems (GIS) software and its application towards solving a wide range of real-world problems.  Systematic courses relying heavily on well-known theory in geography and geology provide the basis for this application.  To gain an understanding of the appropriate application of the GIS software, students are required to take a combination of systematic courses containing at least one GIS exercise.  Thus, students completing this minor will not only be proficient on the computer using GIS but also will be able to appreciate the processes behind the creation of the problem at hand and also any potential solutions. The use of remote sensing and spatial analysis (i.e. geographic statistics) are an integral component to GIS training and, thus, are included as core courses in the minor.        

Student Learning Objectives:

* Proficient at identifying geographical problems, determining their causes, and utilizing a methodological approach for developing potential solutions.

* Proficient at using industry standard GIS and remote sensing software (ESRI ArcGIS and ERDAS Imagine) to analyze spatial data.

* Proficient at generating graphics (maps, graphs, charts) for stand-alone display or for inclusion in reports and presentations.

* Proficient at writing reports and presenting summaries of the causes, methods of analysis, and analysis results of geographically based problems.

* Proficient at applying geographical theory to the solution of real-world problems.

List of Courses to be Included in the Program, 4-Year Plan of Courses Offerings and Required Courses:  
All courses will be taught at least once per academic year.  Core courses will be taught every semester.  

_____
12 credits core (required courses)

These courses provide the core requirements for the minor and are considered essential for students to gain an understanding of the basic techniques used in Geographic Information Systems analyses.  The courses listed here are pre-requisites for many of the 300 and 400-level courses listed below.  


_____
GEOGRPY 270   Introduction to Mapping

_____
GEOGRPY 290   Spatial Analysis

_____
GEOGRPY 370   Geographic Information Systems

_____
GEOGRPY 377   Remote Sensing of the Environment

_____
12 credits required from 1 emphasis (either A or B)
(A) Urban-Economic Emphasis

i. Systematic Courses (6 credits)

These courses focus on the systematic processes involved in various aspects of geographically-based urban and economic problems.   Although each of these courses will emphasize teaching the subject-based theory, at least one GIS-based exercise will be included to allow students in the minor to apply their computer-based skills.  

_____
GEOGRPY 332   Political Geography

_____
GEOGRPY 334   Historical Geography

_____
GEOGRPY 340   Economic Geography

_____
GEOGRPY 344   Urban Geography

_____
GEOGRPY 444   Urban Land Use Planning

ii. Applied GIS Courses (6 credits)

These courses represent the most advanced GIS offerings in this subject area.  Students are given a series of problem-based projects to solve using GIS.  

_____
GEOGRPY 440     Applied GIS: Applications for Business and Industry

_____
GEOGRPY 470     Applied Environmental & Natural Resource GIS




OR

(B) Physical-Environmental Emphasis

i. Systematic Courses (6 credits)

These courses focus on the systematic processes involved in various aspects of geographically-based physical science or environmental problems.   Although each of these courses will emphasize teaching the subject-based theory, at least one GIS-based exercise will be included to allow students in the minor to apply their computer-based skills.  

_____
GEOGRPY 300   Soil Science

_____
GEOLOGY 301  Environmental Geology

_____
GEOGRPY 323   Water Resources

_____
GEOGRPY 330   Biogeography

_____
GEOGRPY 352   Geohazards

_____
GEOGRPY 420   Human Climate Interactions

_____
GEOGRPY 435   Forest Geography


ii. Applied GIS Courses (6 credits)

_____
GEOGRPY 460    Applied GIS in Physical Geography

_____
GEOGRPY 470    Applied Environmental & Natural Resource GIS

These courses represent the most advanced GIS offerings in this subject area.  Students are given a series of problem-based projects to solve using GIS.  


__24_
Minimum credits

AR Format 

GIS Minor 

24 Units

1. GEOGRPY 270, GEOGRPY 290, GEOGRPY 370 AND GEOGRPY 377

2. 12 UNITS REQUIRED FROM 1 EMPHASIS (EITHER A OR B)

A. URBAN-ECONOMIC EMPHASIS 

1. SELECT 6 UNITS FROM SYSTEMATIC COURSES: GEOGRPY 332, GEOGRPY 334, GEOGRPY 340, GEOGRPY 344, GEOGRPY 444

2. GEOGRPY 440, GEOGRPY 470



OR

B.
PHYSICAL-ENVIRONMENTAL EMPHASIS

1. SELECT 6 UNITS FROM SYSTEMATIC COURSES: GEOGRPY 300 

GEOLOGY 301, GEOGRPY 323, GEOGRPY 330, GEOGRPY 352, GEOGRPY 420, GEOGRPY 435

2. GEOGRPY 460, GEOGRPY 470

Resources Needed to Support the Program:


Through a combination of external grants obtained by faculty in the Department of Geography and Geology and the generous support of the College of Letters and Sciences, the computing resources needed to support the proposed minor are already in place.  Additional space and technology improvements are also expected following the completion of the renovation of Upham Hall.  Because the courses included in the proposed minor are already being taught, there will be no budgetary impact or additional time-demands on current faculty.  However, the expected high popularity of this minor for students outside the Department of Geography and Geology and the College of Letters and Sciences will likely result in the demand for additional sections and/or courses to be offered and developed in the future.  This is made feasible, without substantial budgetary impacts or time demands on current faculty, by the recent filling of a new position dedicated to GIS in our department.  Dr. Chuanrong Zhang, an expert in GIS and web-based applications, will be joining the department in Fall 2004.  We are optimistic that her expertise will extend the range of course offerings currently available in GIS and offset the anticipated high student demand.  

Student Need/Demand for the Program:

A recent informal analysis of student majors enrolled in our GIS courses has indicated that approximately 50% are from majors outside the Department of Geography and Geology.  In addition, a high percentage of these are from majors outside the College of Letters and Sciences (e.g. business, education).  Much of this increased demand from non-majors is due to growing interest in obtaining the GIS certificate, which has been available for approximately two years through courses offered in our department.  Because obtaining the certificate entails completing a 12-credit module in addition to the student’s major and potential minor, the total number of credits hours completed upon graduation is usually well above the 120 credits required. The GIS minor provides an alternative opportunity to receive GIS training, with a better balance between GIS and systematic geography courses, and yet not require the students to incur a substantially higher number of credits before graduating.  
Relation of the Program to Other Programs on Campus, UW-System, and the Region: 


GIS is rapidly becoming a topic of interest among many disciplines outside of geography.  It is being used in business to assist in making marketing and site location decisions.   It is being used in education, including K-12, as a tool to assist in teaching, and is becoming more valuable in the hard sciences to better understand and teach physical concepts and processes.  The large diversity of student majors enrolling in our GIS courses in recent years supports this contention.  GIS minors (and majors) have either already been developed, or are in the developmental stages, at most campuses with geography departments in the UW-System.  It is becoming widely recognized as a valuable skill for students to have to better their chances for employment.  The graduates from our department, in recent years, having the greatest success obtaining secure employment are those with GIS skills.     
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