
GIS Applications in Environmental Management 

ENV 201 Syllabus Fall 2015 

 

Lecturer: Zheenbek Kulenbekov, PhD, Assistant Professor  

E-mail: kulenbekov_z@auca.kg 

 
Class meets twice a week:  

Monday 12:45-14:00 lecture  

Wednesday 12:45-14:00 seminar 

 

 

Course description 

This new course introduces the underlying principles and methods of Geographical Information 

Systems (GIS). It examines the processes involved in the capture, storage, manipulation, analysis, 

presentation and output of digital geographical data in a GIS and provides opportunities for the 

development of practical skills in processing data using a leading Open Source GIS software 

package, Quantum GIS.  The course comprises a series of presentations and computer-based 

practical sessions using Quantum GIS software with example data sets taken from a variety of fields. 

The main elements of the Quantum user interface are introduced and topics covered include: data 

management, data visualisation, georeferencing, analysis, data presentation and reporting. 

Geographic information systems technology (GIS) is a powerful data visualization and analysis tool. 

This graduate-level seminar investigates how GIS is currently being used to better understand and 

address environmental problems, as well as manage and protect natural resources. Specific topics 

include: air pollution, climate change, biodiversity conservation, forest management, soils 

management and agriculture, natural hazards, water resources, environmental challenges in the 

urban environment, and alternative energy production. Students will read and critically evaluate 

current literature (technical reports, case studies, professional journal articles and more) on these 

topics and facilitate class discussions. 

Course Objectives 

There are two main objectives in this course. First, it will give students a fundamental 

understanding of how GIS is currently used in environmental sciences and management. Students 

will be able to apply their knowledge of GIS tools and software to real life situations. Secondly, 

students will be able to practice and improve their reading, writing and speaking skills, which are 

indispensable in any professional environment. 
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Student responsibilities 

 You are responsible for reading all papers prior to class, completing independent response papers, 

attending every class, leading class discussions, and conducting a final project. Grades will be 

determined based on each of these elements as described below. 

Learning Objectives 

By the end of this course students will be able to: 

 Find sources of geographic data 

 Create geographic data from scanned maps 

 Create geographic data from GPS units 

 Link nonspatial data to matching geographies 

 Use spatial analysis techniques to solve geographic problems such as choosing a site for a 

desired activity 

 Produce attractive and informative maps that support their analyses 

 Produce attractive and informative posters that present their research design and results 

Pre-Requisites 

Introductory courses in Environmental Management and Sustainable Development. The students 

should have basic computer operating skills. 

Teaching Philosophy 

I like to host an active classroom. I try to encourage discussion in all my classes. You will have a lot 

of hands-on time in the lab periods, but I would like you to be actively involved in the lectures as 

well. There will inevitably be a fair amount of straight lecture, but please feel free to stop me at any 

time for questions or relevant comments, and be prepared to help us work through the material. 

Academia and all areas of life have been transformed by information technologies over the last two 

decades, and increasingly, academic communication is happening not just in journals but in blogs 

and other digital flora. I intend to use digital communication in this class, not only as a way convey 

meetings and assignments. The course will include a blog, and you will be asked to occasionally post 

to it. For example, when we have an assignment on finding sources of geospatial data, it will be a 

lot more useful for you to see what other students have come up with than for me to gather and 

grade each individually. 

The free software philosophy is essentially the same as the academic philosophy of shared 

knowledge production for the common good. I try to incorporate open source software, as well as 

open media such as Creative Commons works, in my teaching, and to encourage students to use 

open source software for their research and writing and to find open knowledge outlets to share 



their research and writing. The labs in this course will primarily be taught using open source 

software such as Quantum GIS. 

Course Materials  

Software: 

All software is available in the IT lab of AUCA. If you want to install it at home, see below: 

 Quantum GIS – Open source, cross-platform. For Windows installs, I recommend using the 

OSGeo4W installer at https://www.qgis.org/en/site/forusers/download.html 

References – These books are available in the Internet: 

(some of them will be available in the e-course as well) 

 Bernhardson, T., 1999, Geographic Information Systems: An Introduction, New York: John 

Wiley & Sons. 

 Bonham-Carter, G.F., 1994, Geographic Information Systems for Geoscientists: Modelling 

with GIS, New York, Pergamon. 

 Burrough, P.A. and McDonnell, R.A., 1998, Principles of Geographical Information Systems, 

Oxford Unviersity Press 

 Geographical Information Systems 

(http://www.saylor.org/site/textbooks/Essentials%20of%20Geographic%20Information%20

Systems.pdf) 

 Clarke, K.C., 2003, Getting Started with Geographic Information Systems (4th Edition), 

Prentice Hall 

 QGIS Training Manual (http://docs.qgis.org/2.8/en/docs/training_manual/index.html) 

 QGIS User Guide (http://docs.qgis.org/2.8/en/docs/user_manual/)  

 Longley, P.A., Goodchild, M.F., Maguire, D., and Rhind, D.W., 1999,Geographical 

Information Systems, 2 Volume Set., New York: John Wiley & Sons. 

(http://www.geos.ed.ac.uk/~gisteac/gis_book_abridged/files/00_fm.pdf) 

 Maguire, D.J., Goodchild, M.F., and Rhind, D.W., 1991, Geographical Information Systems: 

Principles and Applications (volume 1 and 2). New York: Longman Scientific & Technical. 

(Available online at www.wiley.com/gis). 

 

Policies 

 Ample time will be given to complete each assignment. There is no reason for explanation 

that the computer is down or the software is not working a day before the assignment is due. 

This will NOT be taken as an excuse for a late assignment! 

 If sickness is used as an excuse for turning in an assignment late or missing the examination, 

a written report from a medical doctor stating your inability to attend class and/or to 

complete an assignment is required. 

http://www.qgis.org/
https://www.qgis.org/en/site/forusers/download.html
http://www.wiley.com/gis


 Discussions about the lecture and lab materials with your classmates are highly encouraged. 

HOWEVER, copying other people’s assignments, including computer files such as databases 

or map images, analysis results, and answers to the exercise questions, is considered 

violating AUCA Regulations. 

 Students who require special accommodations should discuss their need with the instructor 

no later than the second week of the term so that appropriate arrangements can be made. 

All the discussions will remain confidential, although the Student Disabilities Coordinator may 

be consulted to discuss specific accommodations. 

Grading 

Components 

 Labs: 50% 

 10 labs, each will contribute 5% to your final grade 

 Term Project: 25% 

 Proposal: 5% 

 Progress Report: 5% 

 Presentation: 10% 

 Peer Review: 5% 

 Exam: 25% 

 Participation: 5% 

The participation grade is my subjective evaluation of your contribution to the class. If you 

consistently come to class prepared and contribute meaningfully to the class discussion, I may 

increase your final grade by one grade step (i.e., change a B+ to an A-). If you are frequently absent 

or late, fall asleep in class, or are abusive or disrespectful during discussion, I may decrease your 

final grade by up to two grade steps (i.e., change a B+ to a B-). 

Due Dates 

Each of the lab assignments has a due date specified in Blackboard. The due time is 

the BEGINNING of the lab session on the due date. Any assignment that is turned in after the 

beginning of the lab period is considered late. 

The penalty for a late assignment 10% per day late. A day is a 24 hour period. If an assignment is 

late less than 24 hours, it is considered 1 day late.  If an assignment is late less than 48 hours but 

more than 24 hours, it is considered 2 days late, and so on, until the assignment cannot possibly 

earn any points. Assignments handed in after the lab instructor has returned the graded assignment 

to class (usually a week after the due date) will receive no points. 

Course Schedule 

The course schedule is subject to change. 



Schedule: Week  Topic  Readings  Labs  

Week 1 Lect 1: Introduction 
and Representing 
Geography 

Chang, K. 2002. 
Introduction to 
geographic 
information systems. 

 

Week 2 Lect 2: Geographic 
Data Modeling 

Robert Laurini, 1998. 
Fundamentals of 
spatial info. Systems 
Rick Jeyson, 2009, 
GIS manual using 
QGIS 

- Lab 1:  
Intro to Open Source 
GIS Web Resources-
Introduction to QGIS: 
Get to know QGIS 
 

Week 3 Lect 3: Projections 
and the Nature of 
Geographic Data 

David Buckley, 1997. 
The GIS Primer 

- Lab 2:  
Projections  

Week 4 Quantum GIS (QGIS)  
Lect 4: QGIS  
 

- Michael L. Treglia, 
2015. 
Tutorial. Intro to 
QGIS 

- Lab 3:  
Geoprosessing of 
data layers and 
associated tables 

Week 5 Quantum GIS (QGIS)  
Lect 5: QGIS  
 

 - Michael L. Treglia, 
2015. 
Tutorial. Intro to 
QGIS 

- Lab 4:  
Geoprosessing of 
data layers and 
associated tables 

Week 6 Lecture 6: SpatiaLIte 
&  
PostGIS  

- Michael L. Treglia, 
2015. 
Tutorial. Intro to 
QGIS 

- Lab 5:  
Making a quality map 
 

Week 7 Lect 7:  
 Midterm exam 

- R.Thiede, T. Sutton, 
H. Düster, M. Sutton, 
April, 2014  
Quantum GIS 
Training Manual  

- Lab 6:  
Georeferencing 
inclass  

Week 8 Lect 8:  
GIS in Water 
management;  
Quiz  

- Ervin Wirth, 
QGIS Tutorial, QGIS 
User Guide, release 
2.8 
 

- Lab 7:  
QGIS Analysis, case 
study in 
environmental study 
and managemnt 

Week 9 Lect 9:  
GIS in Forest: 
Assessment, 
management, 
protection  

- QGIS User Guide, 
Release 2.8 

 - Lab 8:  
QGIS Analysis, case 
study in 
environmental study 
and managemnt 

Week 10 Lect 10:  
Internet & 
GoogleMaps 

- QGIS User Guide, 
Release 2.8 

- Lab 9: Open street 
map and Google 
Maps 

Week 11 Lect 11:  
QGIS Plugins 

- QGIS User Guide, 
Release 2.8 

- Lab 10:  
Introduce Final 
Project  

Week 12 Lect 12:  
Introduce Final 
Project 

- QGIS User Guide, 
Release 2.8 

- Final Projects 
Presentation 
 

Week 13 Final exam   
 

 


