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Introduction
GIScience

Presenter Notes
Presentation Notes
This lecture will provide a brief introduction to geographic information systems (GIS), geographic information science (GISc), this course, and geospatial science at West Virginia University. 

https://commons.wikimedia.org/wiki/File:Earth_Western_Hemisphere_transparent_background.png#filelinks


A computer-based system to 
aid in the collection, 
maintenance, storage, 
analysis, output, and 
distribution of spatial data and 
information

-Paul Bolstad

What is a GIS?

https://www.xanedu.com/higher-education/educators/custom-
books%20catalog/gis_fundamentals/ 2

Presenter Notes
Presentation Notes
This slide provides a definition of GIS as provided by Paul Bolstad in the GIS Fundamentals text. 

A geographic information system is a computer-based system to aid in the collection, maintenance, storage, analysis, output, and distribution of spatial data and information.

Geographic Information Science, GIScience, or GISc is the science behind geographic information systems and working with spatial data. 

This course will discuss both GIS and GIScience. 




https://www.xanedu.com/higher-education/educators/custom-books%20catalog/gis_fundamentals/
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Favorite Places

Presenter Notes
Presentation Notes
This web app highlights a valuable use of GIS: the ability to collect, share, and visualize data. Take some time to add a pin to the map representing one of your favorite places. You can even upload a picture. Feel free to add multiple entries. 

To add a feature, just click on the editing tool in the upper left-hand corner. The information widget provides some additional directions if needed. 



Functions of a GIS
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1. Capture

https://www.usgs.gov/landsat-
missions/landsat-8

https://commons.wikimedi
a.org/wiki/File:Bad_gdop.
png

https://commons.wikimedia.or
g/wiki/File:Interspect_UAV_B
_3.1.png
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Presenter Notes
Presentation Notes
A fully functional GIS should be able to capture, store, query, analyze, and display spatial data. 

This slide shows a variety of methods that can be used to capture new geospatial data including GPS technologies, digitizing, and collection using a variety of sensors and platforms.

https://www.usgs.gov/landsat-missions/landsat-8
https://commons.wikimedia.org/wiki/File:Bad_gdop.png
https://commons.wikimedia.org/wiki/File:Interspect_UAV_B_3.1.png


GIS, Remote Sensing, GPS

https://www.usgs.gov/landsat-
missions/landsat-8

https://commons.wikimedia.or
g/wiki/File:Bad_gdop.png
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Presenter Notes
Presentation Notes
Remote sensing and GPS can be used to capture data. They are considered sister disciplines of GIS. 

Remote sensing is collecting information without coming in contact with the object of interest. Examples include collecting images from satellite-based sensors, collecting thermal data from drone platforms, and collecting elevation data using lasers from an aircraft platform. 

GPS is using satellites to find your location on Earth. 


https://www.usgs.gov/landsat-missions/landsat-8
https://commons.wikimedia.org/wiki/File:Bad_gdop.png


2. Store

Node

Vertex
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Presenter Notes
Presentation Notes
Data storage can occur on local disks, on servers, or in the cloud. 

In a later module we will discuss the data types used to store spatial data. 





3. Query
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Presenter Notes
Presentation Notes
In this class, we will use Structured Query Language (SQL) to query our data and find features that meet our criteria. This is the same query methods used in a traditional database. However, now we have access to spatial, or location, information. So, it is possible to query our data based on spatial characteristics also. 



4. Analyze

 Directions
 Proximity
 Suitability
 Meet defined 

criteria
 Likelihood
 Best locations
 Worst locations
 Etc.

Map by Francesca Basil
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Presenter Notes
Presentation Notes
The back half of this course is devoted to spatial analysis methods including vector spatial analysis, raster spatial analysis, digital terrain analysis, geospatial modeling, ArcGIS Model Builder, weighted overlay, spatial statistical analysis, and spatial interpolation. 



5. Display

Image from Google EarthMap by Aaron Arrington 10

Presenter Notes
Presentation Notes
In this class, we will learn to produce map layouts. The goal of a paper map is to communicate information to an intended audience. So, we will learn to produce audience specific maps. Note that for more practice designing maps, I would recommend a digital cartography course. 

There are other ways to display our map data including 3D visualization, augmented reality, and virtual reality. 



Components of a GIS
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1. People

2. Data

3. Hardware

4. Software

5. Methods/Protocol

Components of a GIS
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Presenter Notes
Presentation Notes
A GIS requires people, data, hardware, software, and methods/protocols. 

Courses such as this train you to use the appropriate data, hardware, software, and methods/protocols to address questions that have a spatial component. 



Software

Logos were obtained from organization websites. 13

Presenter Notes
Presentation Notes
In this class, we use of the Environmental Systems Research Institute’s ArcGIS software package. The ESRI software is the standard GIS software used across the globe. 

However, there are other software packages available. Some of these software tools are open-source and free, including Quantum GIS and GRASS.





Hardware
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Presenter Notes
Presentation Notes
We use a variety of hardware in GIS including computer work stations, servers, field computers, GPS receivers, digital sensors, and laser scanners.



People

http://www.aag.org/

https://www.wvagp.org/

https://www.asprs.org/

https://www.gisci.org/

Logos were obtained from organization websites 15

Presenter Notes
Presentation Notes
If you are interested in becoming a GIS professional, there are variety of professional organizations that you can join or become involved in including the West Virginia Association of Geospatial Professionals (WVAGP), the American Society of Photogrammetry and Remote Sensing (ASPRS), and the Association of American Geographers (AAG). Note that these organizations may offer student discounts for membership fees and conference fees. 

http://www.aag.org/
https://www.wvagp.org/
https://www.asprs.org/
https://www.gisci.org/


Geospatial Job Market

Job titles include:

GIS Technician
GIS Analyst
Remote Sensing Analyst
GIS Programmer
GIS Web Developer
Aerial Survey Technician
Survey Technician
Image Analyst
Etc.

http://www.gjc.org/

https://www.gisjobs.com/

https://www.mygisjobs.com/
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Presenter Notes
Presentation Notes
Here are some examples of geospatial job titles. 

I would recommend the GIS Jobs Clearinghouse if you are interested in searching for geospatial career opportunities: http://www.gjc.org/.


http://www.gjc.org/
https://www.gisjobs.com/
https://www.mygisjobs.com/


1. Spatial problem solving
2. Spatial analysis
3. Software troubleshooting
4. Statistics
5. Spatial predictive modeling
6. Database management
7. Web GIS
8. Python scripting
9. JavaScript scripting
10. Cartography/Map design
11. Graphic design
12. Remote sensing/Image 

interpretation
13. GPS technology

Important Geospatial Skillsets

http://www.aag.org/cs/publications/special/gist
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Presenter Notes
Presentation Notes
Here are a list of skills that are currently important for geospatial professionals. 

No one knows how to do all of these things. However, if your goal is to become a professional in this field, you should pick a few of these key skills to develop and market during your job search.

Since GIS is a fast growing field that relies heavily on technology, expect this list to change. If you plan to work and advance in this field, you will need to be a lifelong learner. You will need to continue to develop your skillset throughout your professional career. 

http://www.aag.org/cs/publications/special/gist


This is the end of this lecture module. 

Please return to the West Virginia View 
Webpage for additional content. 
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Presenter Notes
Presentation Notes
Thanks! Hope you found this useful. 
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