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Chapter 6  Global Climate Change

Think About It
New York City is located on several islands. The channels 
between these islands, such as the East River, which separates 
Manhattan from Brooklyn and Queens, are former stream valleys 
flooded by rising sea level. 

• Do you think the activity of glaciers in the past has affected
the landscape where your community is located? What is 
your evidence? 

•  Do you think the activity of glaciers could affect your 
community in the future? Why or why not? 

Record your ideas about these questions in your Geo log. Be 
prepared to discuss your responses with your small group and
the class.

Investigate
In this Investigate, you will use a stream-table model to observe 
landscapes associated with the rise and fall of sea level. 

What Do You See?

Learning Outcomes
In this section, you will

• Model sea-level changes using 
a stream table.

• Evaluate the uses and 
limitations of this type of 
model in Earth science.

• Describe features of a coastal 
landscape during a time of 
rising sea level.

• Describe features of a coastal 
landscape during a time of 
falling sea level.

• Determine how your 
community’s landscape would 
be affected by rising and falling 
sea levels.

• Describe ways that sea-level 
changes have affected human 
history.

Section 6  How Do Rising and Falling Sea Levels 
Modify the Landscape?
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Section 6  How Do Rising and Falling Sea Levels Modify the Landscape?

Part A: Modeling a Stream on the 
Stream Table

 1. Fill a stream table with damp sand. 
Level the sand so that there is just 
enough slope to allow water to flow 
along it. About 5 cm of rise for the 
stream table will work nicely. (This 
may seem like a very gentle slope, but 
keep in mind that the slope of the lower 
Mississippi is about a centimeter per 
kilometer.) 

 2. At the lower end, leave an embankment 
to simulate the edge of the continental 
shelf. Fill the area beyond the 
embankment with water to just below 
the lip of the embankment. 

 3. Before you run the model, make a small 
channel with your finger to guide the 
flow. At the top end of the stream table, 
turn on a water source. Begin with a 
trickle, and gradually increase the flow. 
Let the water run long enough to cut 
a channel.

Wear goggles throughout. Clean up spills 
immediately. Wash your hands when done.

 4. Watch the movement of sediment along 
the “river.” Notice the deposition of 
sediment at the river’s mouth (where the 
river empties into the “sea”).

a) Take detailed notes and make 
sketches of all that you observe 
happening on the stream table. If you 
have a video camera, you might want 
to record the stream table at regular 

intervals to make a time-lapse video 
of its evolution. Some things to look 
for include submarine landslides, 
miniature canyons cut into the edge 
of the shelf, and submarine deltas on 
the edge of the shelf or at the base of 
the slope.

Part B: How Does a Rising Sea Level 
Affect the Landscape?

 1. To simulate a rise in sea level, adjust 
the flow of water so that the water 
level rises and the upper surface of the 
sand is partially flooded. Allow the new 
simulation to run long enough to build 
a good delta. It will take only a few 
minutes to see changes begin to happen, 
but you may have to run the simulation 
for some time.

a) As the water level rises, take detailed 
notes and make sketches of all that 
you observe happening. Note the 
retreat of the shoreline, the infilling 
of the now-submerged channel, and 
the building of a delta at the new 
channel mouth.

 2. You learned in Section 5 that a rise in 
global sea level can be caused by the 
melting of glaciers.

a) What are some kinds of evidence you 
might look for in your community 
to determine whether sea level really 
was higher in the past?

b) What are some of the practical 
problems you might encounter 
in finding this evidence?
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Part C: How Does a Falling Sea Level 
Affect the Landscape?

 1. To simulate a fall in sea level, adjust 
the drainage so that the water level 
falls to the edge of the shelf or below. 
Observe how the stream valley 
deepens. If you allow the water level 
to drop fast enough, the process of 
valley deepening becomes very obvious. 
The stream does not deepen its valley 
all at once. Instead, the slope near the 
mouth becomes steeper, and the stream 
begins cutting deeper at its mouth. A 
pronounced break in slope, called a 
nickpoint, migrates upstream.

a) As the water level falls, take detailed 
notes and make sketches of all that 
you observe happening.

 2. You learned in Section 5 that a fall in 
global sea level can be caused by the 
formation of glaciers.

a) What are some kinds of evidence you
might look for in your community 
to determine whether sea level really 
was lower in the past?

b) What are some of the practical 
problems you might encounter 
in finding this evidence?

HOW RISING AND FALLING SEA LEVELS MODIFY 
THE LANDSCAPE
People living along or near coastlines, and even far inland, are in areas 
with landscapes that were affected by sea-level rise. This rise followed 
the retreat of the Pleistocene ice sheets. Here are some examples: 

New York City is located on several islands. The channels between 
these islands, such as the East River, which separates Manhattan from 
Brooklyn and Queens, are former stream valleys. They were flooded 
by rising sea level. 

The floor of the Hudson River is 
below sea level for much of its 
length. This is because the river 
cut its valley deeply when sea 
level was much lower. In fact, the 
former channel of the Hudson 
River can be traced far out to 
sea beyond the present shoreline. 
The channels of many other 
rivers can also be traced in 
such a way. 

Baltimore, Maryland and 
Providence, Rhode Island 
became important seaports. This 
is because of their protected 
harbors. The harbors of both 
cities are in river valleys that 
were flooded as sea level rose.

Digging Deeper

Figure 1 A flooded river valley forms a 
protected harbor in Baltimore.
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The Mississippi River and its tributaries are often located on flat floodplains 
flanked by steep bluffs. During the Pleistocene Epoch, the Mississippi and 
its tributaries cut their valleys much deeper than at present. Sea level was 
much lower at that time. As sea level began to rise, the valleys filled in.

One of the most important effects of the changes in sea level was the 
exposure and flooding of the Bering Strait land bridge, shown in Figure 2. 
The Bering Strait land bridge is simply a submerged connection between 
Asia and North America. When sea level is low, it is dry land. When sea 
level is high, it is under water. Ancestors of Native Americans may have 
crossed the land bridge during the last ice advance.

  Figure 2 Shallow regions of the Bering Strait (shown in green) 
were exposed as land during the last ice age.

Rising sea level may have been much more important in human history 
than simply determining the present-day locations of cities. Settled 
agriculture began in many places about 7000 years ago. This was about 
the time sea-level rise began to slow down. Before that time, it was rising 
at a rate that would have made permanent settlement on coastlines 
impractical. Once sea level became stable, river deltas could form. These 
provided fertile, well-watered sites for agriculture. Also, river valleys that 
had once been cut far below present sea level began to silt in. These 
silted-in valleys created fertile floodplains. The floodplains of the Nile are 
one example.

One obvious effect of a rising sea level is the submergence of former dry 
land. Chesapeake Bay is a flooded river valley. Long Island and Cape Cod 
are ridges of glacial deposits submerged by rising sea level. The English 
Channel is a flooded valley. Former river systems can be traced on the 
seafloor of the North Sea and between Sumatra and Borneo.

Section 6  How Do Rising and Falling Sea Levels Modify the Landscape?
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Checking Up
1. What is the Bering 

Strait land bridge? 
Why was it dry 
land during the
ice ages? 

2. Explain how sea-
level changes after 
the retreat of the 
last continental ice 
sheet affected the 
rise in agriculture. 

3. How does a 
change in sea level 
due to glaciation 
affect a river 
inland?

  Figure 3 Aerial photo of Cape Cod. The Cape consists of glacial deposits 
called terminal moraines and outwash plains.

Changes in sea level due to glaciation can have effects far inland, 
because of the way rivers cut their valleys. In steep areas, rivers move 
fast and erode their beds. In areas of gentler slope, rivers slow down 
and deposit sediments. A river tends to have gentle slopes near its mouth 
and a steep slope near its source. The elevation of a river’s mouth is called 
its base level.

If sea level drops, the river can now flow onto the former seafloor to a 
lower base level. Its slope near the mouth becomes steeper and the river 
begins cutting its valley deeper. The valley deepening migrates upstream 
until the entire valley is deepened. (Remember watching the nickpoint 
migrate upstream on your stream table?)

If sea level rises again, the lower part of the valley becomes submerged. 
It begins to fill with sediment. Once the valley is filled in, the slope is too 
gentle for the stream to carry sediment. So the stream drops its sediment 
at the upstream end of the filled-in area. The filled-in valley bottom 
migrates upstream until the entire length of the valley has been filled in.

Thus, when sea level changes, rivers change too. The changes begin 
near the new locations of their mouths and migrate upstream. Around 
the world, the most important reason for sea-level change has been the 
melting and growing of glaciers.

Geo Words
base level: the 
elevation of a river’s 
mouth.

nickpoint (or 
knickpoint): an 
interruption or break 
of slope, especially an 
abrupt change in the 
longitudinal profile of 
a stream or its valley.
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Think About It Again
At the beginning of this section, you were asked the following:

• Do you think the activity of glaciers in the past has affected the landscape where 
your community is located? What is your evidence? 

•  Do you think the activity of glaciers could affect your community in the future? 
Why or why not? 

Record your ideas about these questions now. You may want to refer to your stream-table 
model in your answer. 

Reflecting on the Section and the Challenge
Using the stream-table model, you observed landscapes associated with the rise and fall of 
sea level. You can use this to determine whether your community has been affected by sea-
level changes in the past. You will also be able to determine the kinds of landscapes that 
might result from future sea-level changes.

Understanding and Applying

 1. Using your work with the stream table as a guide, describe some of the features 
of a coastal landscape during times of rising sea level. 

 2. Using your work with the stream table as a guide, describe some of the features 
of a coastal landscape during times of falling sea level. 

 3. What are two limitations of using a stream table to model sea-level changes? 

 4. Which do you expect to be more common around the world: coastlines where former 
seafloor has been exposed as dry land or coastlines where former dry land has been 
flooded? Why? How are glaciers connected with your answer? 

Section 6  How Do Rising and Falling Sea Levels Modify the Landscape?
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 5. Pick a major river in or near your community. Assume that sea level rises until 
the coast is just downriver from your community. 

a)  Draw a map showing what the landscape would look like immediately after 
sea level rises. 

b)  Draw another map showing what the landscape might look like after the river 
builds a delta. 

c)  Draw a final map showing what you might expect to happen if sea level 
drops again. 

d) Compare with classmates and discuss similarities and differences. 

 6. Examine the topographic map of southeast Boston on the next page. Find the 
topographic contour that indicates 15 m above sea level.

a) What will happen to the area if sea level rises 15 m? 

b)  Show the new coastline on the map, and shade or color the land area that will 
be changed.

 7. Preparing for the Chapter Challenge

  Sea-level changes affect the landscape in ways that you have modeled using a stream 
table. Write a short paper in which you address the following questions: 

•  How has the landscape of your community been affected in the past by changes in 
sea level? Be as specific as you can. 

• How would the landscape of your community be affected if sea level rose? 
• How would the landscape of your community be affected if sea level fell?

Inquiring Further

 1. Investigating the legends of “lost continents”

  Do you think the rise and fall of sea level during the ice ages have anything to do with 
legends of “lost continents,” such as Atlantis? How might you test your ideas?

 2. Influence of sea-level change on coastal areas

  Pick a coastal area of interest to you. Assume that sea level was 100 m lower 13,000 
years ago and had reached its present level by 7000 years ago. Obtain a map of the 
area that shows the depth of water. Where was the shoreline 13,000 years ago? If sea 
level rose at a steady rate, how fast, in meters per year, would the shoreline have 
moved inland?

 3. The Beringian environment 

  Investigate paleogeographic reconstructions of Beringia. Visit the EarthComm Web site 
at http://www.agiweb.org/education/earthcomm2/, where you can study animations of 
sea-level changes during the last 20,000 years.
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  Topographic map of southeast Boston. Scale 1:25,000 (1 cm on the map represents 250 m 
on the ground). The contour interval is 3 m.
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