GIS 4043C : Introduction to GIS

Department of Environmental Science, Policy and Geography

University of South Florida St. Petersburg
Spring 2009
	Instructor
	Dr. Barnali Dixon
	Teaching Assistant: Fred Bradley

	Office
	105 Piano Man

	103 Piano Man

	E-mail
	bdixon@stpt.usf.edu
	fbradley@mail.usf.edu

	Phone
	553-4025
	553-4807

	Fax
	553-4526
	553-4526

	Office Hours
	Tuesday  9:00 – 9:45

Thursday 9:00 – 9:45

Or by appointment 
	Thursday 12-1 & Friday 9-1
Or by appointment


Course Prerequisite: GEO 3180 Digital Thematic Mapping or GEO 3180 Computer Cartography


          GEO 3164 Quantitative Methods



          Or consent of instructor

Course Description

This is a senior level course on principles, theories and applications of Geographic Information Systems (GIS) with an emphasis on analytical capabilities in both raster and vector domains. This course should provide the students with the basic principles of GIS, and challenge them to apply the principles and theories to solve spatial problems. Students will not only learn the basic concepts of GIS, they will have hands on experience with a GIS software to solve spatial problems. This course will serve as a foundation for advanced courses in GIS and environmental/spatial modeling.

Each student who successfully completes this course will have developed the skill to apply GIS tools to spatial problems. 

Course Readings

Required Text: 1. Getting started with GIS by Keith Clarke. Prentice Hall, 2002.

             2. Managing Natural Resources with GIS by L. Lang. ESRI. 1998

 3. Getting to know ArcGIS for ArcGIS 9: ESRI Press. 2004

Other Suggested Readings:  (i)  Spatial Reasoning for Effective GIS by Joseph Berry.  John Wiley and Sons. 1996. (ii) Some additional handouts and scientific articles will be provided whenever I feel that additional handouts will aid understanding of the subject.

Please feel free to consult ArcGIS manuals and on-line help.

Course Components

1. Introduction to fundamental concepts of GIS

2. Introduction to GIS software ArcGIS

3. Working on class and final projects 

4. Class discussion

5. Class presentation

6. In class short writing

7. Ungraded quiz

8. Small group activity

Class Grading

	                 Mid Term 1 
	15%

	                 Mid Term 2 
	15%

	                 Final (project report and presentation)
	30%

	                 Proposal for the final project
	10%

	                 Journal writing 
	4%

	                 Class projects/home works
	25%

	                 In class short writing 
	1%

	                 Total
	100%


Grading Scale

>= 96%

A+

90 -  95%

A

85 – 89% 

B+

80 – 84%

B

75 – 79% 

C+

70 – 74%

C

65 – 69%

D+

60 – 64%

D

<60%


F
Final Project

The final project is mandatory. We will be working on the final project throughout the semester to reduce stress and enhance learning. You are required to write a proposal and perform GIS analyses, write a final report, and present your work for this class. Your final grade is constituted of the final project report and presentation. However, you will write a proposal for the final project, which will be 10% of your grade. Proposal writing will be a continuous process (see under proposal writing for more details). Your final report will include the revised proposal (after I have reviewed it) as well as results and discussion of your analyses, and conclusions. You are required to follow the dead lines for each of the segments of the proposal writing.  Final projects may usually be worked on in groups, however, each student is expected to turn in his/her own copy of the proposal and final project report. 
Project Report and Presentation

Your final is composed of project report and project presentation. Guide lines for the project will be provided by the second week of class. You are encouraged to complete your analyses by the 10th of April. A preliminary draft of the final project report including (results) will also be due on 17th of April. I will not grade this report; however, I will give my comments back to make sure you are on the right track of writing the final report. Presentation of projects will be scheduled during the week of 24th of April. Final project report will be due on the 28th
 of April by 1.00 pm.  15% of your grade will come from the presentation of your final project. If you are working in a group, your group will give only one presentation and the same grade will be assigned to all members of the group.  

Proposal for the Final Project


A written proposal for the final project is mandatory. Guide lines for the proposal will be provided by the second week of class. You are strongly encouraged to think about a topic that interests you. You are required to use GIS to accomplish the task. Please refer to your syllabus for relevant due dates. You are required to follow these due dates - NO EXCEPTION. If you have any concern please come and talk to me. Final proposal is due 27th  of March. 

Topics for the Final Project

I will try to accommodate individual’s interest as much as possible for the final project. Ideally, I would like students to develop a topic and I will help assess the feasibility of the project (given the time and resource constraints). If a feasibility issue arises, students will be required to modify the project idea. This component teaches how to manage the workflow of a project along with the hands-on experience of the GIS tools to complete a project. Students are going to learn which tools they need to use from the GIS toolbox to solve a problem in hand.

Journal Writing


You are required to keep a journal for each week. You are also required to turn in your journal electronically (via digital drop box) to your blackboard account by Thursday NOON. Journal writing is a great way to assess and evaluate your own learning process. I will grade your journal by ‘check’ and ‘no check’ method. No late submission. I will not grade the content or writing style of your journal. 4% of the total grade comes from this journal writing. 

· Check = Turned in = 100% of the points assigned per week

No check = Not Turned in = 0% of the points assigned per week 

Topics you need to address in your journals are:

i. What you liked the most after reading the assigned chapter from your text book (Clarke, 2001)?

ii. What you did not understand after reading the assigned chapter from the text book (Clarke, 2002)?

iii. What did you like about the lecture or class project?

iv. What you did not like about the lecture or class project?

v. List the concepts you grasped easily. 

vi. List the concepts that were difficult to grasp.   

vii. Did you like your assignments?

In-Class Short Writing


In-class short writing is a great way to facilitate learning. 1% of your total grades come from these short writing assignments. I will grade your answer by ‘check’ and ‘no check’ method.  You will not lose any points even if you had not got the concepts/terms right for the first time as long as you learn and write down the right answer after sharing with your partner or group.  After I lecture, I will clearly define the concepts/terms you need to know before you leave the classroom. We will use ‘think-pair-share’ and ‘round table’ strategies to write and learn about the new concepts/terms. 

For the ‘think-pair-share’ strategy you are required to write your own response for a given topic, then share your answer with your partner. If you think that you wish to change your previous answer after sharing with your partner, please write down your new answer.   

For the ‘round table’ strategy you are required to work in small group. You will write down your response for a given topic and then share your answer with your group. 

· Check = Have completed it = 100% of the points assigned per week

No check = Not completed it = 0% of the points assigned per week 

Reading Assignments

Suggested readings will be assigned at least a week before the class. We as a class will also discuss the reading assignments. Sometimes I will require you to write a page-long summary of articles. You need to turn them in digital drop box before class.

Class Projects/home works

About 25% of your grade comes from class projects/ home works. Class projects/home works will be assigned in class or a week in advance. You have to complete and turn in your assignments via digital drop box. Please refer to your assignments for due data and time. I reserve the right to change any assignments as I see fit. I will inform you a week in advance. 

Some of the assignments will come from ArcGIS (2004). They will be due by the end of the class time or the following week (actual due dates will be announced in class). You are required to read (briefly go over) the assigned pages from ArcGIS before you come to class. Reading the assignment(s) ahead will facilitate learning and comprehension.  

Make Up Exams

Make up exams may be permitted and must be arranged prior to the exam unless it is an emergency. Late project idea or preliminary reports will be accepted when caused by unavoidable circumstances. However, you should inform me at the earliest opportunity.

Final project report is due on the 28th of April. NO EXCEPTION. Class presentation of your project is an essential part of course and you are required to do so. NO EXCEPTION.  If you have any concern, please come and talk to me. You will be presenting your final project on 24th of April. 

Attendance Policy 

Your grades will not be affected if you miss a class due to circumstance beyond your control. However, you are highly encouraged to weigh the opportunity costs of missing a class as lectures will greatly aid in understanding of the material. Please arrange to get notes from other students. Please note that notes or tapes from this class are not for sale. Students who anticipate the necessity of being absent from class due to the major observation of a major religious observance must inform me. 

Academic Dishonesty

While class projects and final projects may usually be worked on in groups, each student is expected to turn in his/her own copy of proposal, final report and class project report (when assigned) written in his /her own words. Blatant copying will result in zeros on all involved reports. No exception or excuses. Please refer to your student handbook for detailed discussion. 

Other Notes

1. We will be using Internet and blackboard extensively in this class. You are required to use blackboard (digital drop box) for all your assignments and check assignments. You could also contact your fellow students and use the discussion board to discuss course related materials. I will use your school email to contact you. You are responsible to check you email. 

2. Students taking this course come from a variety of backgrounds. It is hoped that all students will share thoughts and experience in order to make this a very enjoyable class for everyone. 

3. If you are interested in the application of GIS in any particular field please contact me to discuss options and opportunities within the exciting and rapidly changing field. 

Expectations

This course required demonstration of skills such as the ability of a student to: comprehend, interpret, and analyze data to solve problems that are quantitative in nature. Make efficient use of information resources and technology including the Internet for homework and projects (class and term). 

Students also need to demonstrate critical thinking ability.  Students should be able to analyze complex issues and make informed decisions, synthesize information in order to arrive at reasoned conclusions, evaluate the logic, validity, and relevance of data, solve challenging problems, use knowledge and understanding in order to generate and explore new quest. 

Student Responsibilities 

All students are expected to: 1) attend every class, 2) take lecture notes, 3) review the assigned readings before every class, 4) complete assignments and examinations on time, 5) participate in class discussions, and 6) conduct themselves as adults in the classroom. 

Keys to Success in the Course: 

Key #1: You must understand how you best learn (listening, looking, hearing, talking) and adapt your study approach to your learning style. This class is designed to provide plenty of learning opportunity to different learning styles. 

Key #2: You must read the assigned readings before coming to class. Please use the study guide at the end of each chapter. Know the terms before you attend class. Jargon will not go away. Unfortunately, it is a part of every field. The terms in GIS are not hard to understand. They are just strange and unfamiliar at first. A big hurdle for many students is that they are overwhelmed by jargon the first time they encounter the term. They shut down when they hear an unfamiliar word. If this "shut down" occurs in class, you'll miss the point. Look at the diagrams and visualize what the terms mean.  Look up unfamiliar words and learn them.

Key #3 : You must review the material soon after you learn it for the first time! Most students need to learn the material at least 4 times. The first time is to learn the jargon before class. The second time is to re-learn the jargon and learn the concept in class. The third time is to re-re-learn what was stressed in class by reviewing ideas WITHIN 1-3 DAYS AFTER THE CLASS. If you do not reinforce your learning within 1-3 days, you will lose most of it. The fourth time is during test preparation. 

Key #4: Assemble your class notes, texts, handouts, and so on. List all the topics you believe the teacher might use for test questions. It is crucial that your list is complete so take the time needed. Believe it or not, the best way to prepare for any test is to guess the test questions. Odds are, you will encounter hints in class. 

Key #5:  The bottom line is that you must take an active role in learning if you wish to succeed. 

Key# 6: You will be given opportunity to work in small groups for class projects and in-class learning and notes exchange. Engage in your group actively and you will find learning is fun.

Class  No.

Date

Topics

1. 


1/09

Introduction






Classmates






Course outline 






Grades

What is GIS

Benefits of GIS

Definition of GIS

Areas of application

Historical development

Components of GIS 

Difference between GIS and CAD/Statistical packages

Functional elements of GIS

Benefits of GIS

Introduction to GIS Software (ArcGIS)

Examine screen sections and tools

Concepts of ArcMap, ArcCatalog, ArcToolbox

Reading: Clarke (2002), pages 1 – 12.

Class Project: (1) Explore on-line GIS databases



 (2) Overview of ArcGIS

Handout: Proposal and Project Guide Lines

Final Project: Start thinking about a topic

Homework (Due 1/26): Prepare a one-page ‘GIS Guide’ on finding out about GIS for a complete GIS novice.  (refer to Clarke 2002, pages 12 – 19). 

2. 


1/16

Review of Concepts and Foundations of GIS

Definition of GIS

Areas of application

Historical development

Components of GIS 

Difference between GIS and CAD/Statistical packages

Functional elements of GIS

Benefits of GIS

Introduction to GIS Software (ArcGIS)

Examine screen sections and tools

Concepts of ArcMap, ArcCatalog, ArcToolbox

Reading: Clarke (2002), pages 1 – 12.

Class Project: (1) Explore on-line GIS databases



 (2) Overview of ArcGIS

Final Project: Discuss the project topic you are  thinking 

Suggested Reading: Please select a topic that interests you from Lang (1998).  We will discuss in class.

3. 


1/24

Map Scale and Projections

Azimuthal


Conical


Cylindrical 

True shape


True area


Coordinate Systems


Geographic


UTM


Military


State Plane

Group Learning: Coordinate Systems

Class Projects: (i) Review of Coordinate Systems

(ii) Making maps quickly (ArcGIS: pages 461 – 480)

(iii) Making maps for presentation (ArcGIS: pages 481 – 515)

(iv) Projecting data in ArcMap (ArcGIS: 331 – 356) 

Reading: Clarke (2002), pages 40 – 56

Final Project: Preliminary project idea/title Due

4. 


1/31
            Introduction to input of data to GIS 

Data acquisition

scanning /digitizing 

GPS
Format conversion

Rectification and registration

Edge matching 

Merging








Import of Data 







Import routines

On screen digitization

Problems with data development/ conversion

 





Map scale

                        



Time dependence

                       




Map coverage

            




Map accuracy
Reading: Clarke (2002), pages 100 – 120

Class Project: (i) GPS data collection, digitizing and scanning

                          (ii) Creating Features (ArcGIS: pages 383 – 404)

                          (iii) Editing Features and Attributes (ArcGIS: pages 405 – 428)
5. 


2/6

Introduction to Data Structure 

Different Structure: Raster and Vector

Advantages and disadvantages of these data structures

Database management

Relational data structure

SQL

Reading: Clarke (2002), pages 72 – 91

     Clarke (2002), pages 146 – 159

     Berry (1996), pages 85 - 103

Class Project: (i) Exploring Data Formats and SQL Tutorial


(ii) Querying data (ArcGIS: 197 – 224)


(iii) Joining and relating tables (ArcGIS: 225 – 251). 

Final Project: Preliminary Objectives Due
Suggested Reading: 1) Please select a topic that interests you from Lang (1998). We will discuss in class.

6.


2/13 

Midterm 1






FSG Meeting
7. 


2/20

Spatial Analyses






Describing attributes






Spatial Relationships

Spatial operators







Algebraic operators







Logical operators






Reading: Clarke (2002), pages 166 – 176







     Clarke (2002), pages 201 - 209  

Class Projects: (i) Analyzing Feature Relationships (ArcGIS: 254 – 330)


(ii) Creating personal Geodatabase (ArcGIS: 357 – 381)

Suggested Reading: Select one topic from Lang (1998) and write a half a page summery. 





Final Project: Final project title and objectives Due

8. 


2/27

Spatial Analysis II






Reclass






Distance






Buffer






Proximity






Overlay






Class Projects: Spatial Analyst (handouts)

Reading: Berry (1996), pages 105 - 118 

9. 


3/6 

AAG Meeting

Advanced Spatial Analysis II






Class Project: Spatial analyst (handouts)






Final Project: Literature review Due
10. 


3/13

Advanced Spatial Analysis






Modeling process






Finding suitable areas

Class Project: Spatial Analyst (handouts)





Reading: Berry (1996), pages 37 – 47 and 51 - 74

Final Project: Class discussion of your methodology






Final Project: Methodology Due
11. 


3/20

Spring Break – No class
12.


3/27

Creating Continuous surfaces from point data






Interpolation

Inverse distance







Krigging







Nearest neighbor






Statistical Analysis






Histogram







Mean







Variance and Standard Deviation


Reading: Clarke (2002), pages 166 - 194

     Berry (1996), pages 23-36. 






Start working on your final project
Discussions/advising on Final Project
Class Project:  Geostatistics (handouts)






Final Proposal: Final Proposal Due
13. 


4/3

Midterm II 

14. 


4/10

Introduction to on-line GIS 






Class Project: Spatial analyst (handout) 

Work on final project in class

Final Project: Report on Preliminary Results of Final Project Due 9:00 am

15. 


4/17

Work on final project in class and prepare presentation

16.


4/24

Class Presentations of your final project
17. 


4/28(

Final Project Report Due (1:00 pm)

Enjoy your summer!

� Ring the doorbell if the main door is locked


( Wednesday 





1
5

