GIS 201 Advanced Geospatial Applications
Spring 2015
Instructor: 

Geri Miller
Email: 



Phone: 

215-817-6241 
Office Hours: 
Online
Class Meetings: 
Online
Texts:
· Recommended: Python Scripting for ArcGIS by Paul A. Zandbergen. ISBN: 9781589482821, Esri Press 2013 
· Recommended: GIS Tutorial for Python Scripting by David W. Allen. ISBN: 9781589483569, Esri Press 2014
· Recommended: Getting to Know ArcGIS ModelBuilder by David W. Allen. ISBN: 9781589482555, Esri Press 2011
· Python documentation 

What To Expect in this Course
This is a FULLY ONLINE course. It includes individual and group activities in a weekly cycle of instruction. Each week begins on a Sunday at 11:59 pm ET and ends on the following Sunday at 11:59 pm ET. Please review the course syllabus thoroughly to learn about specific course outcomes and requirements.
There are no synchronous events in this course. 

In this course, you will be expected to maintain your assignments on par with the course schedule.  You will need to complete study material and submit an assignment (exercise) every week.  I encourage you to collaborate with your colleagues on the material through our discussion board.  Everyone is expected to submit the exercises, and participate in the discussions.  
For each week, there will be a lecture, which will be PPT recording. After the lecture, there will be software demonstrations that show key functionality to be used during the exercises.   

There will be online exercises to complete during a module as well as discussion forum postings. Exercises and discussions will be graded as part of the cumulative grade. Everyone is expected to participate in the online discussion! The discussion arena is a critical piece of the course. If you do not utilize this forum, it will be duly noted in your final assessment. You are required to have at least (2) postings per week, but more are encouraged. 
Course Description: 
This course introduces the advanced technical topics of data models, geoprocessing and analysis. The course will be divided in three parts: Analysis tools, ModelBuilder and Python scripting. 
First, students will learn the reasons for doing analysis as well as the different steps of the analytical process. Students will be introduced to modeling and the different types of modeling that exist in the geoprocessing framework in ArcGIS. The course teaches a proven process one can use to solve a variety of spatial problems including site selection, line of sight (visibility) analysis, and hot spot analysis. Students will also learn regression analysis techniques for determining why a spatial pattern exists.
The second part of the course will cover ModelBuilder. ModelBuilder is an application that can be used to create, edit and manage models. It can also be thought of as a visual programming language for building workflows. The course covers the basics of ModelBuilder, connecting data, tools and outputs together, as well as various modeling workflows. Emphasis will be placed on how ModelBuilder can help automate processes.
The third part of the course will cover Python scripting language. The ArcGIS 10.x geoprocessing framework provides access to automation of geoprocessing functionality through the Python open-source scripting language .This part of the course will introduce Python's language syntax and modules, which can be used to access and automate the geoprocessing functionality through Python scripts. The course also introduces ArcPy, the Esri-developed Python site package that integrates Python scripts into ArcGIS Desktop 10.x.  
The course will be divided into the following major units:

· Analysis, geoprocessing basics and types of models
· Geoprocessing tools and environments

· Spatial statistics

· Using ModelBuilder to automate analysis tasks, examine what-if scenarios, and compare results
· Understand model elements, variables and parameters
· Use iteration and feedback when building a model
· Understand the basics of Python language syntax
· Work with the ArcPy site package in ArcGIS Desktop and PythonWin

· Incorporate cursor objects, describe objects, and Python lists into scripts

· Automate the production, printing, and exporting of map series using ArcPy

· Create new script tools in ArcToolbox and access resources for debugging Python code

· Understand commonly used ArcPy classes and functions

· Create geometry objects for use with geoprocessing tools and updating features
Technical Requirements:

It is expected that students will have intermediate knowledge of working with GIS data and operating the ArcGIS software package. They should also have intermediate expertise with the Windows operating system and be able to perform basic tasks such as moving, copying and deleting files, making and changing directories, working with simple word processor and spreadsheet programs, and navigating around the internet.  
Course Components:

· Lectures and Discussions - in the beginning of every class new material will be introduced. Students are expected to actively engage during lectures and discussions. 
· Computer Exercises: In-class and take-home GIS exercises will be completed. These exercises are designed to provide hands-on experience with the main geospatial analysis concepts. Because of the technical nature of the course, computer-based exercises will make up the majority of classroom activities.
· Exams: There will be one mid-term project which will cover concepts learned in the first part of the course (ModelBuilder). 
· Final Project: A final project will be completed using concepts learned in the second part of the semester (Python). 
Grading:

Students will be evaluated using a variety of methods.  Each will count towards the final grade as follows:
· Computer Exercises 



40%

· Midterm project/exam
 


25%

· Final Project




25%

· Participation




10%
Letter grades will be assigned as follows:

· A = 90% - 100%

· B = 80% - 89%

· C = 70% - 79%

· D = 60% - 69%

· F = < 60%

TENTATIVE CLASS SCHEDULE
	WEEK/MODULE
	TOPICS 
	ACTIVITIES
	ASSIGNMENTS

	1  Jan 12th
	Introduction to Course

Introduction to Course Resources

ArcGIS Desktop Installation

PyScripter Installation
	Read/discuss syllabus

Listen to Introductions PPT recordings
Work on CourseSetupExercise

	Discussion Forum Introductions and CourseSetupExercise due Sunday, Jan 18

	2  Jan 19th
	Review: ArcGIS Desktop

Analysis Tools

Exercise #1
	Listen to PPT1 “Analysis Tools” recording

Watch “Analysis Tools” demonstration recordings

Work on Exercise #1
Post questions/issues on Module 1 Discussion Forum
	Exercise 1 and Discussion Forums due Sunday, Jan 25  

	3  Jan 26nd 
	Spatial Statistics

Exercise #2 
	Listen to PPT2 “Spatial Statistics” recording

Watch “Spatial Statistics” demonstration recordings

Work on Exercise #2
Post questions/issues on Module 2 Discussion Forum
	Exercise 2 and Discussion Forums due Sunday, Feb 1

	4  Feb 2nd 
	Introduction to ModelBuilder

Understanding model elements, variables and parameters

Executing and creating tools in ModelBuilder

Exercise #3
	Listen to PPT3 “ModelBuilder” recording

Watch “ModelBuilder” demonstration recordings

Work on Exercise #3
Post questions/issues on Module 3 Discussion Forum
	Exercise 3 and Discussion Forums due Sunday, Feb 8

	5  Feb 9th  
	Advanced ModelBuilder concepts

Use of iteration, feedback and branching when building a model

Exercise #4
	Listen to PPT4 “AdvancedModelBuilder” recording

Watch “AdvancedModelBuilder” demonstration recordings

Work on Exercise #4
Post questions/issues on Module 4 Discussion Forum
	Exercise 4 and Discussion Forums due Sunday, Feb 15th 

	6  Feb 16th  
	Different types of Analysis

Raster Site Suitability Analysis

Vector Site Suitability Analysis

Network Analysis

Geostatistical Analysis

Spatial Interpolation

Exercise #5
	Listen to PPT5 “SiteSuitabilityAnalysis” recording

Watch “SiteSuitabilityAnalysis” demonstration recordings

Work on Exercise #5
Post questions/issues on Module 5 Discussion Forum
	Exercise 5 and Discussion Forums due Sunday, Feb 22nd 


	7  Feb 23rd 
	Building data models and schema designs

Advantages of using geodatabases

Geodatabase schema elements

· Subtypes

· Domains

· Topology

· Geometric Networks

· Annotation

Exercise #6
	Listen to PPT6 “GeodatabaseSchema” recording

Watch “GeodatabaseSchema” demonstration recordings

Work on Exercise #6
Post questions/issues on Module 6 Discussion Forum
	Exercise 6 and Discussion Forums due Sunday, due March 1

	8   March 2nd  
	Spring Break 


	
	

	9   March 9th  
	Midterm project  


	Midterm project  
	Midterm project due Sunday, March 15



	10   March 16th 
	Introduction to Python

The basics of Python 

Python IDEs

Exercise#7
	Listen to PPT7 “IntroductionToPython” recording

Watch “IntroductionToPython” demonstration recordings

Work on Exercise #7
Post questions/issues on Module 7 Discussion Forum
	Exercise 7 and Discussion Forums due Sunday, March 22

	11  March 23rd 
	ArcPy

Debugging your scripts

Using Describe objects
Exercise#8
	Listen to PPT8 “ArcPyDescribe” recording

Watch “ArcPyDescribe” demonstration recordings

Work on Exercise #8
Post questions/issues on Module 8 Discussion Forum
	Exercise 8 and Discussion Forums due Sunday, March 29th 

	12 March 30th 
	Automating scripts using Python lists
Creating and updating data with Cursor objects

Exercise#9
	Listen to PPT9 “ListsCursorObjects” recording

Watch “ListsCursorObjects” demonstration recordings

Work on Exercise #9
Post questions/issues on Module 9 Discussion Forum
	Exercise 9 and Discussion Forums due Sunday, April 5th 

	13  April 6th 
	Running your scripts in ArcToolbox 

Creating and updating Geometry objects

Automating map production
Exercise #10
	Listen to PPT10 “ScriptToolsGeometryMapProd” recording

Watch “ScriptToolsGeometryMapProd” demonstration recordings

Work on Exercise #10
Post questions/issues on Module 10 Discussion Forum
	Exercise 10 and Discussion Forums due Sunday, due April 12th 

	14  April 13th  
	Open class discussions and review

Advanced topics
	Open Discussions
	 

	15  April 20th  
	Final project 
	
	Final project due Sunday, April 26th


*Note: Schedule is meant as a rough guideline and may change throughout the semester.  

