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GIS Lesson 7  
COMMUNITY GIS: GEOLOGIC HAZARDS 

TEACHER INFORMATION 
 

 
 
 
Lesson Summary: By choosing an Alaskan community as a starting point, 

students are able to investigate and map geologic hazards 
that may affect them directly. In turn they begin to see 
how the geology and climate of a place sets the stage for 
specific hazardous events. 

 
Objectives: Students will explore a variety of GIS data sets relating to 

geologic hazards. 
 
Estimated Time: 1 hour 
 
Correlation to Alaska Standards: 
Geography E-6 Evaluate the impact of physical hazards on human systems. 
 
BACKGROUND FOR THE TEACHER 
Though Alaskan students are inundated with warnings about local hazards, and 
regaled with stories of epic natural disasters, hazards are given little explicit 
emphasis in current state standards. Clearly, students are interested in hazards 
and enjoy describing experiences with them from personal, community and 
historic perspectives. This lesson presents them with opportunities to explore 
local and regional geologic hazards using scientific data and mapping tools.  
 
Mitigating the effects of hazards in communities first requires an understanding 
of how and where events occur. Maps are often integral to plans for avoiding 
hazards or taking actions to make possible outcomes less severe. During this 
lesson, each student will be able to focus in on hazards that threaten a particular 
community. However, many kinds of hazards are covered during the lesson and 
together they serve as a foundation for understanding the distribution and 
effects of hazards throughout Alaska. 
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Some Important Concepts and Tips for Success: 
 The project community chosen as a focus by the student should be one that 

he or she knows very well. Questions in the lesson ask the students to 
compare their personal observations and the information presented on their 
maps. The community does not need to be same as their school’s community. 

 Geologic hazards are natural geologic events that can endanger human lives 
and threaten human property. Earthquakes, tsunamis, floods, volcanic 
eruptions and permafrost all can cause significant and sometimes 
catastrophic damage in Alaska. 

 Permafrost is ground whose temperature remains below freezing for two or 
more years in a row. 

 Geographic extent is displayed on a map as an area that is characterized by a 
particular quality. For example, an area subject to permafrost is shown as 
permafrost extent. 

 To supplement or extend this activity, bring in local people who have 
experience with hazards. They will inform and inspire students as they work 
on their maps. The homeowner who must cope with building on permafrost, 
a local government planner who maps flood zones, and a roads 
(transportation) engineer are all people who can share hazards expertise. 

 
MATERIALS 
 Computers - one for each student is best or two students can share. The 

computers must meet the following specifications to run AEJEE: 
o Macintosh: MacOS 10.3 or above, 100 MB hard drive space, Internet 

connection; recommend G4 or faster processor and more than 64 MB 
RAM.  
 We recommend: Mac OS 10.4 or above, 500 MB hard drive space (400 

MB for data). 
 AEJEE software and MapTEACH GIS data can be downloaded from the 

MapTEACH website at http://www.mapteach.org, or provided by MapTEACH 
on a DVD by contacting:  

De Anne Stevens - MapTEACH 
Alaska Division of Geological & Geophysical Surveys 
3354 College Road 
Fairbanks, AK 99709-3707 
Tel: 907-451-5014 
E-mail: deanne.stevens@alaska.gov 

 Copies of student instructions for the lesson.  
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INSTRUCTIONAL PROCEDURES 
Getting Ready  
As always, try out the lesson on a classroom computer ahead of time.  
 
Jot down a list of questions that students might have, questions they should 
have, and questions that they can answer using lesson resources that we 
haven’t thought of.  
 

Gear-up 
 This lesson presents students with tools and information for finding out 

more about hazards that affect their own community. One way to prime 
the pump for students to share their personal knowledge is to start with a 
list of temperate zone geologic hazards, e.g. hurricanes, tornadoes, karst 
sinkholes and tropical desert sand storms. Follow up by asking, “What 
geologic hazards affect Alaskans?” 
 
Check in on students’ progress throughout the lesson to keep them on 
track to finish on time. For example, to complete 10 pages in an hour, the 
students need to be finished with page 5 after 30 minutes. Stand at the 
back of the room to watch computer monitors, and periodically ask 
questions like, “How many people have finished the “Explore” section on 
earthquakes? Raise your hand.” 
 

 Restrict or prevent student access to distracting activities like chat, email 
or social networking sites. 

 Point out that this is an activity where they can begin to bring their GIS 
skills ‘home’. As they work, they can also be thinking ahead to how they 
can make maps that would help people in their project community better 
understand hazards, and plan how to mitigate their effects. 
 

TEACHER RESOURCES 
The presentation Geologic_Hazards_PowerPoint file included in the 
MapTEACH geology unit curriculum materials provides an engaging introduction 
and spectacular images to Natural Hazards in Alaska. See included materials 
or search the web site at www.mapteach.org. 
 
The article Lessons Learned While Teaching Earth Science with GIS 
includes relevant observations and insights made while using hazards as a 
content area focus. As a chapter of the AAAS publication Invention and Impact: 
Building Excellence in Undergraduate Science, Technology, Engineering and 
Mathematics (STEM) Education it can be downloaded as a .pdf from 
http://www.aaas.org/publications/books_reports/CCLI/PDFs/05_Vis_Ed_Hall.pdf 
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RESOURCES FOR STUDENTS OR TEACHERS 
Guide to Geologic Hazards in Alaska – Introduction from the Division of 
Geological & Geophysical Surveys provides an online overview. Alaska hosts a 
wide range of hazards including earthquakes, tsunamis, volcanic eruptions, 
permafrost, avalanches, floods and more. Each hazard is organized in a 
taxonomy and linked to many helpful resources via 
http://www.dggs.alaska.gov/sections/engineering/geohazards/hazard-types.php 
 
USGS Educational Resources for Secondary Grades Middle School and High 
School is organized by topic, e.g. volcanoes, and by resource type at 
http://education.usgs.gov/secondary.html#geology 
 
Natural Hazards Gateway is a comprehensive introduction to hazards found 
nationwide as presented by the US Geological Survey at 
http://www.usgs.gov/hazards/ 
 
The Geologic Hazards article at Nationalatlas.gov offers descriptions, pictures 
and links to maps and map layers. See 
http://nationalatlas.gov/articles/geology/a_geohazards.html 
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 Name: __________________________  
 
 Project Community: __________________________  
 

GIS Lesson 7  
COMMUNITY GIS: GEOLOGIC HAZARDS 

STUDENT EXERCISE 
 

 
 
Objectives: Students will explore a variety of GIS data sets relating to 

geologic hazards.  
 
Estimated Time: 1 hour 
 
By the end of this lesson, you will be able work with different kinds of data layers 
to answer questions about geologic hazards that are important for community 
planning projects. 
 
Explore 1: How Does Permafrost Affect Towns? 
 
First, start up ArcExplorer-Java Edition for Education (AEJEE)  
 
Make your window bigger by clicking on the green button in the top left of 
the window. 
 
Open your project base map: 
 Click on “File” in the Menu Bar  
 Select “Open” 
 Navigate to the student/MapTEACH_Work folder 
 Click on the file name firstname_lastname_projectbase.axl and click 

“Open” 
 Wait up to a few minutes while your map re-loads 
 
1. Choose an Alaskan community that you know well as the focus for this 

lesson. Zoom and pan to the area around your community. 
 
2. Add the layer Permafrost from the Hazards folder in Data_MapTEACH.  
 



Geographic Information Systems Lesson 7 www.mapteach.org 
Community GIS: Geologic Hazards 

Page 316 

3. Move the Permafrost layer up one level by Ctrl-Clicking and selecting 
“Move Layer” and “Move Up.” We want to be able to see it on top of the 
shaded relief layer. 

 
Your map might look something like this: 
 

 
 
4. Symbolize the Permafrost layer using the Properties menu. Assign colors 

with “Unique Symbols” using the value of “PF_EXTENT,” and pick any 
color scheme that you like. For “Style,” you need to pick anything 
EXCEPT “Solid fill” or “Transparent fill.” By selecting one of the patterns, 
you will be able to see the shaded relief layer through the permafrost layer. 

 

 
 

You can change these 
colors individually by 
clicking on the 
colored bars and 
selecting a color you 
like from the resulting 
palette window. 

Pick any Style 
EXCEPT “Solid fill” 
or “Transparent 
fill.” 
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5. Check the “Remove Outline” box. 
 
6. When it looks the way you like it, save your map in the MapTEACH_Work 

directory as firstname_lastname_hazards. 
 
Your map might look something like this: 
 

 
 

Permafrost is ground whose temperature remains below freezing for two or 
more years in a row. In this data set, permafrost extent (how much of the 
area is subject to permafrost) is represented as continuous, discontinuous, 
sporadic, isolated patches, and none. Ice content (amount of actual ice 
likely to be present in the ground in the permafrost areas) is represented as 
high, medium, low, or none. 

 
For your selected community, what is the permafrost type shown on the 
map?  
 ______________________________________________________________  
 
Do you think that this is true? ___________  
 
Why or why not? ________________________________________________  
 
 ______________________________________________________________  
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Do you think melting permafrost could be hazardous to your community?  
 
 __________________  
 
Why or why not? ________________________________________________  
 
 ______________________________________________________________  

 
7. Turn off your shaded relief layer and zoom out to the whole state. 
 

Based on what you see on your map, name two communities that would have 
a VERY difficult time digging outhouse holes because the ground is frozen. 
Click on the layer name Towns to activate it and then use the Select 
Features (drag a rectangle around the symbol of the community you are 
interested in) and Attributes tools.  Or, you can use the Identify tool and 
click on the town symbol. 

 
1. ________________________________  
 
2. ________________________________  
 

Are there parts of the state that don’t have permafrost? ________________  
 
Based on what you know and have learned so far, do you think that 
permafrost affects the location of roads? 
 
 __________________  
 
Why or in what way? ____________________________________________  
 
 _____________________________________________________________  

 
Have your teacher review your work. 
 
Teacher sign-off: ___________________________  
 
Explore 2: Flooding and Erosion Hazards 
 
1. For this exercise, turn off the Towns layer. 
 
2. Add the layer Flood_Erosion_Towns from the Hazards folder in 

Data_MapTEACH. 
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3. Symbolize the layer using the Properties menu. 
In the Symbols tab, assign Circle for “Style,” Orange for “Color,” 6 for 
“Size,” and uncheck “Remove Outline.” 

 

 
 
 
 
4. In the Labels tab, “Label features using:” NAME, and assign Helvetica 

for “Font,” 10 for “Size,” and put in a “Background” effect using Gray. 
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If you zoom to full extent, your map might look something like this: 
 

 
 
5. Zoom around the State and look at the distribution of the towns in 

this data layer. 
 

See if you can figure out a relationship between the locations of the towns 
and any other features or data layers displayed on your map.  
(Hint: Think about the name of this data set, and what kinds of places you might 
expect to find towns like these) 
 
What is the relationship, and with what other layer or layers? 
 
 ______________________________________________________________  
 
 ______________________________________________________________  
 
 ______________________________________________________________  
 
 ______________________________________________________________  
 
Is your project community included in this data layer? __________________  
If it is included, there is potential for flooding and/or erosion in your 
community. 
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If present, do you think your project community’s flooding and erosion hazard 
is due to coastal processes or is it due to river processes? 
 
 ________________________________________  
 
 
What is the GIS evidence to support this conclusion? ___________________  
 
 ______________________________________________________________  
 

 
Have your teacher review your work. 
 
Teacher sign-off: ___________________________  
 
Explore 3: Earthquake Hazards 
 
1. Turn off the Flood_Erosion_Towns layer and turn on the Towns layer. 
 
2. Add Earthquakes2000 from the Hazards folder. This layer shows Alaskan 

earthquakes that occurred in 2000. 
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3. Symbolize Earthquakes  any way you like. Here’s one example that shows 
how to use graduated symbols as food for thought, but it ’s up to you! 

 

 
 

Are there many earthquakes recorded near your Project Community?  

 _______________________  
 
How far away is the nearest earthquake?____________________ 
(Use the Measure tool, in miles or kilometers.)  
 
Use the Identify  tool to answer the following questions: 
 
What is the date of the ne arest earthquake (DATE)? ____________________  
 
What is the depth (DEPTH)? _______________________________________  
(Units are kilometers.) 
 
What is the magnitude (MAG)? _____________________________________  
 
Based on your experience, is this a big earthquake? ____________________  
 
Based on the number of earthquakes near your Project Community, do you  

think earthquake hazards are a problem? _____________________________  
 




