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Section 1: Welcome! – 40 minuets 

Meet The Instructor – 10 minutes:  
Get acquainted with the instructor, an expert in the fields of GIS and Software 

Development. Discover their wealth of knowledge and experience in these domains. 

Course Overview - 10 minutes:  
Discover the course's overarching objectives, goals, and the comprehensive array of 

topics that will be explored. Understand how this course will enrich your GIS knowledge 

and skillset. 

Course Structure and Projects – 10 minutes: 
Explore the meticulously designed course structure, including its various sections and 

engaging projects. This section provides a clear roadmap of what to expect during your 

learning journey.  

Course Perquisitions – 10 minutes: 
Acquire essential information about the prerequisites for enrolling in this course, 

including the hardware and software requirements. Ensure that you are fully prepared 

for this enriching learning experience. 

Section 2:  Introduction to ArcPy - Unveiling GIS Automation. 
In this section, we'll introduce you to ArcPy, a vital Python library in the world of GIS. You'll 

discover what ArcPy is, its functions, classes, and modules. This knowledge will empower you to 

automate GIS tasks and enhance data analysis efficiently. 

What is ArcPy:  

ArcPy Functions: 

ArcPy Classes:  

ArcPy Modules:  

Section 2: Data Management. 
In Section 2, we dive deep into the realm of Data Management in GIS. Data management forms 

the backbone of any successful geographic information system, and in this section, you will gain 

a comprehensive understanding of how to effectively organize, manipulate, and maintain 

geospatial data. By the end of this section, you'll be equipped with the skills needed to efficiently 

manage your geospatial information, setting the stage for robust and insightful GIS projects. 

Workspace Toolset - Establishing the Foundation:  
In this section, we will explore the Workspace Toolset, a fundamental aspect of geospatial 

data management that sets the stage for organizing and maintaining your GIS projects. 

▪ Workspace Overview. 

▪ Creating a Data Storage Directory. 

▪ Establishing a Geodatabase for Data Storage. 



▪ Creating an SQLite Database for Data Management. 

▪ Setting Up a Feature Dataset for Data Organization. 

 

Feature Class Toolset - Laying the Groundwork:  
In this section, we will delve into the Feature Class Toolset, which forms the foundation of 

geospatial data management. 

▪ Comprehensive Overview. 

▪ Creating Feature Class. 

 

Features Toolset - Data Transformation and Insight Generation:  
Within the Features Toolset, you will discover a set of indispensable tools for harnessing the 

full potential of your feature classes and their associated attributes in GIS. This section 

empowers you with the knowledge and skills needed for data manipulation, spatial analysis, 

and transformative operations that unlock valuable insights from geographic data. 

▪ Overview. 

▪ Adding XY Coordinates. 

▪ Calculating Geometry Attributes. 

▪ Copying Features. 

▪ Deleting Features. 

▪ Dicing Feature Data. 

▪ Transforming Features to Lines. 

▪ Converting Features to Points. 

▪ Converting Features to Polygons. 

▪ Establishing Points from XY Tables. 

▪ Creating Lines from Polygons. 

▪ Generating Points from XY Tables. 

 

Fields Toolset - Attributes Empowerment:  
Prepare to dive into the Fields Toolset, an essential pillar of GIS data management. In this 

section, we will delve into the world of attribute fields, which hold vital information about 

geographic features. You'll learn how to add, modify, and configure fields to meet specific 

data requirements, enabling you to enhance data analysis and visualization. 

▪ Adding Single or Multiple Fields. 

▪ Incorporating Global IDs. 

▪ Field Alterations. 

▪ Field Alterations. 

▪ Field Value Calculation. 

▪ Time Field Conversion. 

 



Domain Toolset - Ensuring Data Consistency:  
Here where you will dive into the realm of attribute domains, a cornerstone of data 

consistency and quality in GIS. Here, we will guide you through the creation, management, 

and enforcement of attribute domains, ensuring that your data adheres to defined standards 

and constraints. 

▪ A Comprehensive Overview of Attribute Domains. 

▪ The Process of Creating Domains. 

▪ Infusing Coded Values into Domains. 

▪ Domain Alterations and Refinements. 

▪ Delete Domain. 

▪ Prudent Domain Deletion. 

▪ Sort Coded Value Domain. 

▪ Domain to Table Conversion Techniques. 

   

Section 4: Data Access Module - Optimizing GIS Workflows. 
In this section, we will explore the Data Access Module, a critical component of Python's arcpy 

library for efficient interaction with geographic data. You will gain insights into Data Access 

Classes and Functions, which provide powerful tools for querying, retrieving, and manipulating 

spatial and attribute data within feature classes and tables. By the end of this section, you will be 

well-equipped to harness the capabilities of the Data Access Module to streamline data access 

workflows in your GIS projects. 

Data Access Classes:  
▪ Managing Database Transactions (Editor). 

▪ Competence in Inserting Records. 

▪ Adeptness in Updating Records. 

▪ Effective Record Search Strategies. 

 

Data Access Functions: 
▪ Thorough Understanding of Acquiring Feature Layer Properties (Describe). 

▪ Insight into Profiling Domains Associated with a Database. 

▪ Exploring Subtypes within Data Repositories. 

 

 

Section 5: Geoprocessing with Python - Automating GIS Workflows. 
In this section, we will embark on a journey into the world of geoprocessing with Python. 

Geoprocessing involves performing spatial analysis, data transformation, and various other GIS 

tasks using Python scripts. Throughout this section, you will learn how to access geoprocessing 

tools, create custom geoprocessing tools, and extend existing tools to automate and streamline 



geospatial workflows. By the end of this section, you'll have the knowledge and skills to leverage 

Python's capabilities for geospatial analysis and GIS automation. 

Accessing Geoprocessing Tools - Efficient Spatial Analysis: 
we will explore the essential techniques for accessing geoprocessing tools through Python 

scripts. You will discover how to leverage Python to execute pre-built geoprocessing tools 

provided by Esri, allowing you to perform a wide range of spatial analysis tasks efficiently. 

▪ Utilizing Extract Tools. 

o Clip. 

o Select. 

o Split. 

o Split by Attribute. 

o Table Select. 

▪ Employing Overlay Tools. 

o Erase. 

o Identity. 

o Intersect. 

o Spatial Join. 

o Union. 

o Update. 

 

▪ Harnessing Proximity Tools. 

o Buffer. 

o Graphic Buffer. 

o Multiple Ring Buffer. 

o Polygon Neighbors. 

 

Creating Geoprocessing Tools - Tailored Solutions: 
This subsection delves into the exciting realm of creating custom geoprocessing tools using 

Python. You will learn how to develop your own geoprocessing scripts and tools tailored to 

your specific project requirements. By the end of this subsection, you'll have the expertise to 

design, build, and share custom tools with your GIS community. 

▪ Crafting Geospatial Automation Tools. 

▪ Defining Tool Parameters. 

▪ Managing Parameters. 

▪ Communicating Messages. 

▪ Handling Errors with Finesse. 

 



Section 6: Final Project - Identification of Houses Affected by Car Noises. 

Objective: 
The objective of this project is to identify and select houses that may be affected by car 

noises due to their proximity to roads. This will be achieved by creating a buffer around the 

road network and selecting houses located within the buffer zone. 

Inputs: 
▪ Road Network Feature Class: A feature class representing the road network in the study 

area. 

▪ House Point Feature Class: A feature class containing the location of houses. 

▪ Buffer Distance: The desired buffer distance (in meters) around the roads. 

Expected Outputs: 
▪ Buffered Roads Feature Class: A new feature class representing the buffer zones 

created around the roads. 

▪ Selected Houses Feature Class: A feature class containing the houses located within the 

buffer zones. 

The selected houses represent potential locations that may be affected by car noises from 

the nearby roads. 


