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LESSON TOPIC: Types of flooding  

ACTIVITY SUMMARY: Students explore high tide 

flooding projections in their local regions.   

OBJECTIVES:  

Students will be able to explain that: 

• High tide flooding and other hazards will be 

exacerbated by sea-level rise. 

• Flooding will not be the same in every city. 

• Natural hazards will continue to have an effect on 

human society.  

 

 

 

 

 

LESSON BACKGROUND: Flooding occurs when water overflows onto land that is usually dry. 

Communities living along the coast are experiencing flooding events that are caused not just by 

hurricanes and heavy rain, but by rising sea levels. With increasing sea level, coastal flooding is 

occurring more often during high tides. High tide flooding can lead to road closures, waterlogged 

infrastructure, overwhelmed storm drains, and other public inconveniences. High tide flooding is 

the term used to describe flooding related to minor tidal flooding. This may be from water 

flooding low elevation coastal roads, overtopping a sea wall, or coming into neighborhoods 

through storm drains.  

Annual occurrences of high tide flooding are increasing throughout communities living along the 

Gulf of Mexico. Along coastal Louisiana to Texas from 2000 to 2015, the annual frequency of high 

tide flooding increased from 1.4 days per year to 2.5 days per year. Flood frequency follows a 

seasonality pattern in part due to astronomical tides and changes in wind and ocean currents. 

Along the Gulf coast, high tide flooding occurs more often during September–November and again 

in June–July. With projections of future sea-level rise, it is expected that Gulf coast communities 

will experience many more high tide flooding events. Under the Intermediate Low projection of 

0.5 m global sea-level rise by 2100, the Gulf Coast from Florida to Mississippi is projected to 

experience 25 days per year of high tide flooding. Under the Intermediate projection of 1 m of 
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global sea-level rise there are 80 days per year projected of high tide flooding. 

Storm surge is the rise of water caused by a tropical cyclone (e.g., hurricane or tropical storm), 

above the tide range. Storm surge happens when water is pushed toward the shore from strong 

storm winds. Storm surge can cause extreme flooding in coastal areas, bringing water farther 

inland due to storm winds. The width and slope of the continental shelf impacts storm surge. Here 

in the northern Gulf, the shallow continental shelf produces greater storm surge, that goes farther 

inland with potentially extreme water depths. For example, Hurricane Katrina caused severe 

flooding in three states and pushed over 20ft of water on land. As seas rise, storm surge will go 

farther inland and generate even deeper flood waters.  

 

VOCABULARY: 

Changes in Precipitation Fluctuations (increases or decreases) in amount of 

precipitation. Changes due to climate change vary widely 

across the Gulf as well as regionally. 

Extreme Weather Events Weather event that is notably different from the typical 

weather pattern (e.g., severe, unexpected, etc.). Examples 

include heat waves, heavy rains, droughts and floods, and 

extreme storms (e.g., hurricanes). 

Flooding Water overflowing its confines and submerging areas that are 

typically dry; can result in negative impacts on natural and built 

environment and communities. 

High Tide Flooding Shallow flooding that leads to public inconveniences like 

frequent road closures, overwhelmed storm drains, and 

compromised infrastructure. Can interfere with important 

commerce corridors and processes. 

Saltwater Inundation Flooding of saltwater (i.e., ocean water) onto normally dry land 

or into normally freshwater (e.g., freshwater aquifers).  Can be 

caused by high tide, sea level rise, storm surge, or other events. 

Storm Surge Abnormal rise of water generated by a storm, over and above 

the predicted astronomical tide. In coastal areas, often the 

greatest threat to life and property is from a hurricane or other 

tropical system. 
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Stormwater Rainwater (or melted snow) that becomes surface water. 

Generally thought of as the precipitation that runs into streets 

or stormwater drainage systems that must be managed by 

communities. 

Tide Gauge A tide gauge measures changes in sea level relative to a datum 

(an established height reference) 

ENGAGE: 

Listen with students to the NPR Science Friday segment from 2/15/2019:  What Does That Parking 

Lot Puddle Have To Do With Climate Change? (11:19 minutes). 

 

Show students “A Sharp Increase In ‘Sunny Day’ Flooding” By Jonathan Corum in The New York 

Times from September 3, 2016 (excerpt below) to observe differences in flooding of cities along 

the East coast. https://www.nytimes.com/interactive/2016/09/04/science/global-warming-

increases-nuisance-flooding.html 

 

Ask students if they have seen or experienced high tide flooding. How did it impact them? Ask 

them why it varies from town to town.  
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EXPLORE: 

 

Distribute graphs showing the projected days of future flooding with sea level rise to students. 

These graphs will be provided for coastal counties in Mississippi and Alabama with the curriculum 

materials. Give different groups in the classroom different locations. At the end of the lessons the 

groups will pair off with a group with a different location to compare their answers. They should 

come to the conclusion that different locations have different elevations and may have different 

numbers of future flooding days, but that they will all experience flooding. 

As an EXTENSION, teachers can generate graphs for other areas of the United States using 

the “Local SLR Two Pager” template: www.localSLR.org   

Coastal flooding will become more frequent and occur in more places as sea levels rise. Minor 

flooding is a potential public threat and inconvenient. These graphs are projected frequencies of 

minor flooding caused by high tides under different sea level change scenarios at the NOAA 

Dauphin Island, AL Tide Gauge (locations matched to graphs). This a good representation of 

potential future flooding in the area. At Dauphin Island, AL, minor flooding starts when water level 

is at or above 1.7 feet. Probabilities of moderate and major flooding, which disrupt commerce, 

damage private and commercial property, and threaten public safety, are also increasing with sea-

level rise, putting more communities and assets at risk. 

The graph displays year along the x-axis and days with high tide (nuisance) flooding on the y-axis. 

The colored bands represent sea-level rise scenarios, low through extreme, which cover the range 

of scientifically plausible scenarios. The projected days of future flooding are based on the 

regional sea-level rise scenarios, not the global mean average, so they are location specific. 
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Graph Walk-Through 

The color key shows the 6 sea-level rise scenarios depicted by a different color. Extreme as red, 

High as yellow, Intermediate-High as green, Intermediate as light blue, Intermediate-Low as 

medium blue, and Low as dark blue. 
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Walk through a practice question: How many days will this location experience high tide flooding 

with an intermediate-low scenario in the year 2060.  

Step 1) Find the year on the x-axis. Drawing a line vertical at that point might help students 

visualize. 
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Step 2) Find the color representing the scenario in question. Intermediate-low is the 

medium blue.  

 
 

Step 3) Circle the overlap of the year and the scenario. This is the yellow circle in the image 

below. 

 
 

Step 4) Find the number of days of flooding in this year and scenario draw a line to the y-

axis. 
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Step 5) Record the number of days on the y-axis where the line intersects.  

 
The answer to this question is that this location will experience 50 high tide flooding days with an 

intermediate-low scenario in the year 2060. 

 

 

Student questions: 

• Which scenario has the greatest slope? The least slope? 

• Using the graph as a resource, in the year 2040, on average, how many days will your 

location experience high-tide flooding with an intermediate (int) scenario? 

• Using the graph as a resource, in what year do all scenarios project at least 100 days of 

high-tide flooding? 

• Using the graph as a resource, what is the earliest year in which a model predicts 100 days 

of high-tide flooding? 

 

Student groups pair with another group working on a different location to discuss their answers 

and then talk about what it might mean for their daily lives if the main road to their school was 

projected to flood 50 days out of the year. What does it mean if these 50 days occur only during 

the school-year? 
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EXPLAIN 

Discussion: Lead full group discussion of some of the impacts that high tide flooding has on 

communities (e.g., needing to find alternative routes, being cut-off to certain areas, etc.) This type 

of flooding is an inconvenience, you might need to wear rainboots more often. There are many 

low-lying roads near the beach, rivers, canals, or bayous. High tide flooding means these roads 

might have water covering them each month.  

Sea-level rise increases the distance that saltwater travels during tides, high tide flooding, and 

storm surge. Another impact to coastal regions is saltwater intrusion, when saltwater moves into 

freshwater aquifers. This can occur more frequently as sea levels rise and as coastal development 

withdraws freshwater from the ground. Saltwater intrusion into freshwater sources contaminates 

the drinking water supply for nearby communities. Saltwater causes corrosion of built civil 

infrastructure. When saltwater intrudes into freshwater marshes the plants that are adapted to 

survive in freshwater are impacted. These plants might not be able to survive with the salt and 

may become submerged if the water rises too high too quickly. Saltmarsh plants may move into 

the marsh and take the place of freshwater plants, allowing saltmarsh migration.  

 

Watch “The Seeds of Ghost Forests” https://www.sciencefriday.com/videos/the-seeds-of-ghost-

forests/ to see the impacts of salt-water intrusion on the coasts of North Carolina. 

 

Connect the discussion before about how flooding and sea-level rise impacts human 

communities, to how it impacts coastal ecosystems. Ask students: how do human communities 

rely on coastal ecosystems? 
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ELABORATE 

Students read the Gulf of Mexico Coastal Flooding reading. 

 

Students use the Coastal Dynamics of Sea Level Rise graphic to see the impacts that sea-level has 

on changing habitat structure. Discuss that intense one time floods can be damaging, and chronic 

floods happening more frequently can also have more damaging impacts. 

 

Shoreline changes sliding graphic: GOMmarsh.org and 

http://champs.cecs.ucf.edu/CDSLR/index.html  

 

 

 

EVALUATE 

To conclude the lesson, students pick one of the locations from the projected days of high tide 

flooding to write a paragraph on potential impacts to human communities and coastal habitats in 

50 years’ time.  
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Using the provided Projected Days of Future Flooding answer the following 

questions:  

1. Which scenario has the greatest slope? The least slope? 

 

2. Using the graph as a resource, in the year 2040, on average, how many days will your 

location experience high-tide flooding with an intermediate (int) scenario? 

 

3. Using the graph as a resource, in what year do all scenarios project at least 100 days of 

high-tide flooding? 

 

4. Using the graph as a resource, what is the earliest year in which a model predicts 100 days 

of high-tide flooding? 

 

Discussion 

In a group discuss what it might mean for your 

daily lives if the main road to their school was 

projected to flood 50 days out of the year. What 

does it mean if these 50 days occur only during 

the schoolyear?  

 
STUDENT PAGE | High-Tide Flooding 

 

Credit: Kate Tagai, Island 

Institute 
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Flooding is a threat to buildings, property, and lives. Flooding is an overflowing of water onto land 

that is normally dry, and it can be generated by a wide variety of events such as heavy rains, when 

ocean waves come on shore, fast snow melt, or dam or levee breaks. Flooding may happen with 

only a few inches of water, or it may cover a house to the rooftop. It can occur quickly or over a 

long period and may last days, weeks, or longer. Floods are the most common and widespread of 

all weather-related disasters. 

A coastal flood is the inundation of land areas along the coast and is caused by higher than 

average high tide and worsened by heavy 

rainfall and onshore winds blowing landward 

from the ocean. Places like Gulfport, Bay 

Waveland, Moss Point, Bayou la Batre, 

Dauphin Island, and Gulf Shores experience 

impacts from shallow coastal flooding 

because of lower elevation. 

Storm surge is an abnormal rise in water level in coastal 

areas, over and above the regular astronomical tide, 

caused by forces generated from a severe storm's wind, waves, and low atmospheric pressure 

(e.g., hurricanes). Extreme flooding can occur in coastal areas particularly when storm surge 

coincides with normal high tide. Along the Gulf coast, storm surge is often the greatest threat to 

life and property from a hurricane.  

High tide flooding, also referred to as nuisance flooding, is the term used to describe flooding 

related to minor tidal flooding. This may be from water flooding low elevation coastal roads, 

overtopping a sea wall, or coming back through storm drains. High tide flooding can lead to road 

closures, waterlogged infrastructure, overwhelmed storm drains, and other public 

inconveniences. 

 
STUDENT PAGE | Reading - Gulf of Mexico Coastal Flooding 

 

Credit: Kate Tagai, Island Institute 



 

Sea-Level Rise in the Classroom https://tinyurl.com/SLRClassroom| page  42 

Inland flooding occurs when moderate precipitation accumulates over several days or intense 

precipitation falls over a short period. Water from inland flooding will partially be absorbed into 

the ground or vegetation, and travel along rivers to delta areas on the coast. As the rivers move 

the excess water to the deltas, it can cause flooding in areas downstream all the way to the coast, 

even though there was no precipitation in the other locations.    

A flash flood is when excessive water fills normally dry creeks or riverbeds and adds water volume 

to flowing creeks and rivers, causing rapid rises of water in a short amount of time. The water 

moves very quickly, causing damages and extreme risk to life and property. Densely populated 

areas are at a high risk for flash floods. The construction of buildings, highways, driveways, and 

parking lots typically use impervious materials, which increases runoff by reducing the amount of 

rain absorbed by the ground. This runoff increases the flash flood potential.  

People have developed many strategies to keep water from negatively impacting their homes and 

businesses. Storm drains are used in cities and towns to direct rainfall down and away from roads 

and buildings. Levees are built along waterways and rivers to prevent high water from flooding the 

neighboring land. Some people elevate homes, businesses, and roads above common flood levels. 

Additionally, there are often laws that require building in specific ways or places to minimize flood 

risk.   

Our developed ways of moving water away from homes do pose challenges in certain conditions. 

During heavy rain, storm drains can become clogged or overwhelmed and flood roads and 

buildings. As sea level has risen, it has also begun to block storm drain outfalls along the coast, 

causing inland and flash flooding. Low spots, such as underpasses, underground parking garages, 

and basements are especially likely to flood. The city of New Orleans experienced massive 

flooding days after Hurricane Katrina came onshore in 2005 due to the failure of levees along the 

river designed to protect the city. 

Living along the Gulf coast, we experience the impacts from different floods. Proximity to the 

coast increases the risk of coastal flooding and impacts from storm surge and high tide flooding. 

But living near the coast means many large and small river systems are nearby (e.g., Mobile-



 

Sea-Level Rise in the Classroom https://tinyurl.com/SLRClassroom| page  43 

Tensaw Rivers, Mississippi River) so we also experience the impacts of inland flooding. With sea-

level rise, we are already experiencing increased coastal and inland flooding and seeing the need 

for better prepared communities. Average global sea level has risen 24 cm (8-9 inches) since 1880 

but the rate of increase is accelerating. Eight cm of the 24 cm rise has occurred since 1993. Along 

the low-lying Gulf of Mexico coast, we are highly vulnerable to climate change impacts. We are 

already experiencing increased flood frequencies from the combined effects of extreme rainfall 

events and sea-level rise. We need to work towards large-scale methods to improve our region’s 

ability to prepare for more flooding as a result of sea-level rise. 

 

Adapted from: Sever Weather 101 – Floods. The National Severe Storms Laboratory. 

Sea-level rise data from: Lewis, K.L.M., D.R. Reidmiller, and C.W. Avery, 2018: Information in the Fourth 

National Climate Assessment. In Impacts, Risks, and Adaptation in the United States: Fourth National 

Climate Assessment, Volume II [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. 

Maycock, and B.C. Stewart (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, pp. 

1410–1412. doi: 10.7930/NCA4.2018.AP2. 
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DO NOW: 

What are the two main causes of sea-level rise? 

 

 

 

 

 

 

 

 

EXIT TICKET: 

How does sea-level rise impact high tide flooding? 

  

 
STUDENT PAGE | High Tide Flooding 

 


