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Lesson Driving Question: 
What challenge(s) does changing sea-level rise pose?
How can we mitigate the effects of sea-level rise?

What You Will Be Doing:
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Part 1: Sea Level Rise Case Study
● Sea-level rise case studies

● Global average sea-level vs regional sea 
change

Part 2: Flood Maps
● How can we plan?

Lesson Outline
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Part 1: Sea Level Rise Case Study
● Sea-level rise case studies
● Global average sea-level vs regional sea 

change
Part 2: Flood Maps
● How can we plan?

Lesson Outline
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Warm-up:

Credit: Hawaii Sea Grant King Tides Project, retrieved from climate.nasa.gov

What do you think are the challenges a changing 
sea level poses to communities?

https://cires.colorado.edu/outreach/
https://climate.nasa.gov/news/3093/study-projects-a-surge-in-coastal-flooding-starting-in-2030s/
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Read:
With a partner: 
You’ll each read about one place in Alaska 
being affected by sea-level change. 

As you read, highlight when the following are 
affected by sea-level change:

● People (residents, housing)
● The economy (jobs, businesses)
● Infrastructure (roads, transportation, 

power supply, resources)

You will share your highlights with your partner, and the class

https://cires.colorado.edu/outreach/
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Share Out:
Share with your partner:

● Name of the community

● Recent and expected sea-level change

● Biggest challenge to the community posed 
by the sea-level change

https://cires.colorado.edu/outreach/
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Concept Diagram:
With your partner:

● Add the community 
challenges you 
highlighted to the venn 
diagram.

● Use a different color 
for
○ People 
○ Economy
○ Infrastructure

https://cires.colorado.edu/outreach/
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing


What issues does a locally rising 
sea cause?
● Low areas are inundated, or filled, with water, 
● Beaches and wetlands erode
● Increases flooding from storm surges and rainstorms 
● Saltwater advances upstream, into fresh water sources

From the article?

Whole class Venn Diagram
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Class Share Out:

https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing


What issues does a locally decreasing 
sea cause?
● Vegetation and ecosystem change in low areas, example 

mudflat to grasslands or forest
● Shallower water near wetlands, in rivers, and in harbors

From the article?
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Class Share Out:

https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
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Global Average Sea-Level
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Local Sea-level:
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Why?

Many factors can cause regional differences in sea-level 
rise:

● Land subsidence (sinking) (New York City)

● Glacial rebound (Juneau)

● Gravitational changes (Greenland)

● Thermal Expansion of water

https://cires.colorado.edu/outreach/
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Part 1: Sea Level Rise Case Study
● Sea-level rise case studies
● Mean sea level vs Global

Part 2: Flood Mapping
● How can we plan?

Lesson Outline
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How can communities prepare & plan for 
sea-level change?

Replace with image of your 
whole class Venn Diagram

https://cires.colorado.edu/outreach/
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
https://docs.google.com/presentation/d/19j0JsghkikqnAhiKt7AXT7gTnjCVEdTVW8M__FVa1eA/edit?usp=sharing
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Visualizing Problems:

Current
5 ft 
increase

Visualization of sea-level rise in Boston, Massachusetts. Credit: NOAA Sea Level Rise 
Viewer

https://cires.colorado.edu/outreach/
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Assess the impact of sea-level change:

● With a partner or small group, you will be creating a compelling map that shows 
the effects of sea-level rise on a coastal community.

● You may choose a local coastal community or any coastal community worldwide 
that interests you.

https://cires.colorado.edu/outreach/
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Download Base Map
1. Start with a new blank project 

https://cires.colorado.edu/outreach/
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Download Base Map
2. From the plug-in menu, search for “quick map services”, then install the 
‘QuickMapServices’ plug-in. 

https://cires.colorado.edu/outreach/
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Download Base Map
3. From the Web menu, select ‘QuickMapServices’, then select ‘OSM’, and click 
‘OSM Standard’. 

https://cires.colorado.edu/outreach/
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Download Community DEM 
DEM stands for Digital Elevation Model. It contains land elevations.
1. From the plug-in menu, search for “SRTM-Downloader”, then install the plug-in. 

https://cires.colorado.edu/outreach/
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Download Community DEM
2.    Click on the the SRTM Downloader icon to open the menu. Then, click  the ‘set 
canvas extent’ to define your community. 

https://cires.colorado.edu/outreach/
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Download Community DEM
3.    Use the ellipse button to set the download folder. Youwill have to create a log-in 
before downloading the DEM

https://cires.colorado.edu/outreach/
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Change Symbology of the DEM
The DEM will show up in black and white. Open the symbology for your DEM,(1) set 
the render type as singleband pseudocolor, (2) set the min/max to actual and current 
canvas, then (3) choose a different color ramp.

https://cires.colorado.edu/outreach/
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Create a Flood Map using the DEM
(1) Open the raster calculator in the geoprocessing tools.
(2) In the Layers menu, choose the DEM you previously downloaded.
(3) Finish the expression with <1. This will make anything in the DEM that is less 

than 1m in height 1, and everything else 0. 

https://cires.colorado.edu/outreach/
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Create a Flood Map using the DEM
(4) Set the reference layer as the original DEM
(5) Set the output extent as the canvas extent
(6) Choose ‘Run’

https://cires.colorado.edu/outreach/
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Create a Flood Map using the DEM
(7) On your output layer, open layer properties
(8) Change the transparency so you can see the basemap through the layer

https://cires.colorado.edu/outreach/
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Create a Flood Map using the DEM
● On this map, elevations above 1m are shaded and below 1m are not shaded. 
● Average global sea-level rise by the year 2100 is predicted to be between 0.6 

and 1.1m. 
● Anything not shaded would be ocean by 2100.
● Scroll around. What is now in the water?

https://cires.colorado.edu/outreach/
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Assess the impact of sea level change:
Use your flood map and a combination of the base map and satellite images 
available on google Earth to assess the local impacts of sea level change. 
You must create a map that highlights risks to each of the following 6 areas: 
1. Infrastructure: Are there cell towers, power plants and power lines, landfills, 

major roadways, or railways in the flood zone?
2. Community: Are gathering places such as public buildings, schools, and places 

of worship impacted?
3. Economics: Are there businesses in the area?
4. Health: Are there hospitals, doctors offices, and nursing homes in the flood 

zone?
5. Water: Is there a freshwater source impacted? Water towers or storage?
6. Housing: How many homes  or apartment buildings are impacted?

https://cires.colorado.edu/outreach/
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How to create a map for export:

https://cires.colorado.edu/outreach/
http://www.youtube.com/watch?v=6YG_Jc7HcOo

