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GPHY 491 & 489: Python Programming for GIS 
 

Spring 2017 

Mo 14:00-15:50, Tu & Th 12:30-13:50 

Room SH218 

 

 

      
 

 

Instructor details 

 

 Instructor: Fernando Sanchez, PhD 

 Office: Stone Hall, Room 207. Department of Geography, College of Humanities & Sciences, UM 

 Email: Fernando.Sanchez@mso.umt.edu 

 

Teaching outcomes 

 

 Get to grips with fundamentals of object-oriented programming. 

 Familiarize with basic functionality in the Python 2.7 standard  library and site packages, particularly 

numpy, scipi, arcpy, rpy2, and matplotlib. 

 Gain hands-on experience in GIS problem-solving with Python routines. 

 Correctly read Python source code.  

 Analyze and correct Python code. 

 Reuse code. 

 Use of IDE’s for software development and software project management. 
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Teaching strategy 

 

There is no mandatory textbook for this course. I particularly like SAMS Technical Publishing, especially 

the collection Teach Yourself in 21 Days, but the most up-to-date manuals are in the official websites of 

the Python project and its site-packages.  

 

Although it is a 2009 publication, I still use Python Essential Reference (4th Edition) by David Beazley 

for consultation on Python 2.x.  Apparently, there is a PDF copy that can be accessed on Google with no 

explicit opposition from SAMS. 

 

Another useful source would be Python Scripting for ArcGIS (2015 edition) by Paul A. Zandbergen, 

though this will just be useful once you know the essentials of Python. 

  

In any case, I will provide all the basic class materials, namely, How-To guides and cheat sheets.  

 

 

Software  

 

Soon after the start of the course, you should have the following software installed on your machines: 

 

 A scientific suite of Python 2.7, e.g., Anaconda or Canopy suite. Make sure you get the Python packages 

numpy, scipy, matplotlib listed in your Python27/Lib/site-packages folder. [We will work on setting this 

up]  

 A Python Integrated Development Environment: LiClipse (very user friendly) or PyDev. [I use LiClipse, 

a light version of Eclipse] 

 ArcGIS for Desktop, so you can use the Python site-package arcpy. [I am requesting student licenses to 

ESRI for those that do not yet have ArcGIS on their personal laptops] 

 Additional packages will probably be used later. 

 

Course work  

 

Most of the lecture time is going to focus on developing different mini-projects to respond to a number 

of case studies, using base source code provided by the instructor.  

 

You will be required to choose and submit five of such coding exercises, worth 20 pts each. In every 

exercise you will have to: 

 

 Comment the code, i.e., explain what each line or set of lines is doing [5 pts]. 

 Find a mistake in the code, according to the original goal of the program [5 pts]. 

 Modify the code so it does something different from its original purpose [5 pts]. 

 Present your corrected and modified pieces of code in a way I can run them and complies with the standard 

Python style guide [5 pts]. 
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I will give additional directions for the preparation of the exercises. 

 

 

Grading 

 

0 – 59 pts F  

60 – 69 pts D 1 

70 – 79 pts C 2 

80 – 89 pts B 3 

90 – 100 pts A 4 

 

 

Other policies 

 

Course engagement and in-class quizzes will require your presence in class.  I will not allow make-up 

exams unless notified beforehand.  You should inform me of necessary or planned absences in advance 

of those.  Absences related to occasional or protracted illnesses can be excused, and work made up, with 

proper notification and documentation. Be prepared to provide documentation accepted by UM for events 

causing absences if you wish extensions/makeups.  

 

All students at the University of Montana must practice academic honesty at all times. Academic 

misconduct is subject to an academic penalty by the course instructor and/or a disciplinary sanction by 

the University. All students need to be familiar with the Student Conduct Code. The Code is available 

for review online at http://www.umt.edu/vpsa/policies/student_conduct.php.  

 

It is extremely disruptive to have students arrive late and/or leave early, aside from the fact that full 

attendance of the student is expected in this in-class course. Not only will I appreciate your presence 

throughout the entire class period, it will help you to understand course contents better. Please let me 

know in advance, as far as possible, that you might be arriving late and/or leaving early. In the event of 

that happening, please try to minimize your disruption. 

 

Cell Phones: off, or in mute or vibrate mode if you have subscribed to the University’s Emergency 

Notification System. In class, you should focus on the lectures. 

 

The University of Montana assures equal access to instruction through collaboration between students 

with disabilities, instructors, and Disability Services for Students. If you think you may have a disability 

adversely affecting your academic performance, and you have not already registered with Disability 

Services, please contact Disability Services in Lommasson Center 154 or call 406.243.2243. I will work 

with you and Disability Services to provide an appropriate modification of the course materials as far as 

possible. 
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Provisional schedule 

 

Week Unit Learning objectives Primary Py-

thon APIs 

other than base 

Course-

work 

1 Fundamentals of Python 
Getting to grips with object-oriented 

programming and Python syntax 
 

  

2 Fundamentals of Python Basic data processing and analysis 
NumPy 

SciPy 

  

3 Fundamentals of Python Geodata management ArcPy   

4 Fundamentals of Python Cartographic production 
ArcPy 

rpy2 

  

5 Areas: landscape structure 

Metrics as found in software for 

quantitative analysis of landscape 

structure (e.g. FRAGSTATS) 

ArcPy 

Exercise 1 

6 
Areas: spatial association 

and regression 

Spatial methods for bivariate associa-

tion and regression modeling 
PySal 

Exercise 2 

7 
Areas: Geographically 

Weighted Regression 

Local methods for regression model-

ing and testing of spatial inhomoge-

neity. 

ArcPy 

rpy2 

Exercise 3 

8 
Areas: map algebra and 

image processing 

Extracting earth surface attributes 

from remote sensing data. 

NumPy 

SciPy 

ArcPy 

TerrSet interface 

Exercise 4 

9 Areas: spatial interpolation 
Predicting and validating missing ge-

odata with kriging methods 
ArcPy 

Exercise 5 

10 Points: spatial randomness 
Testing random distributions of point 

events in homogeneous environments 

ArcPy 

NumPy 

SciPy 

Exercise 6 

11 Points: spatial associations 

Testing spatial associations between 

point events and inhomogeneous 

properties of the environment 

ArcPy 

rpy2 

Exercise 7 

12 
Networks: accessibility 

and optimization 

Estimating least cost paths and opti-

mal accessibility to services and re-

sources 

ArcPy 

Exercise 8 

13 
Internet GIS: web site de-

velopment 

Developing a Graphic User Interface 

for GIS services 
Django 

Exercise 9 

14 
Internet GIS: server man-

agement 

Embedding Google Earth in the site 

and processing geodata on the server 

send 

Django 

ee 

  

15 
Internet GIS: server-user 

interaction 

Developing GUI tools for user-server 

interaction 

Django 

ee 

  

 

1 Other than base or matplotlib 
 

 

 


