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Revisit the Big Ideas in Surface Processes
In this chapter, you examined surface processes. Through erosion and deposition, these processes 
shape and transform the bedrock of continents. The agents of these processes include streams, 
wind, glaciers, slopes, and waves. Gravity plays a major role in each. In any region, some 
processes are more dominant than others. Systems thinking helps you to explore the 
interrelationships that cause the surface of the landscape to change.
At any given time, the landscape reflects 
the balance between erosion and 
deposition. Some parts of the landscape 
undergo constructive, or building up, 
processes. Other parts undergo 
destructive, or tearing down, processes. 
If the rate of erosion is greater than the 
rate of deposition, there is a net lowering 
of the surface. Some processes, such as 
glaciers or the wind, can strip sediments 
and soil from the surface to expose bare 
rock. When older deposits are eroded 
and buried beneath younger deposits, 
unconformities are sometimes exposed 
in the local geologic record. 
Major surface processes are part of a 
particular environment. For example, 
erosion and deposition by ice and meltwater take place in glacial environments. On slopes, 
the mass movement of soil and rock occurs. For river (fluvial) environments, the channel, the 
bed, and banks affect the surface processes that take place. Winds tend to affect the surface 
everywhere. However, wind erosion is greatest on exposed surfaces. There, sediments are not 
protected by vegetation. Wind-dominated environments are common in hot and cold deserts. 
They also are found in coastal areas along beaches. Each environment is a system that has many 
parts and processes. Each is organized in a specific way. 
Looking across the surface 
of Earth, you can see where 
one environment ends, 
another often begins. Clearly, 
interconnected systems will 
share some parts and processes. 
For example, in very high 
mountains, mass movements 
transfer debris from rock walls 
onto glaciers. Moving glaciers 
scour the underlying bedrock. 
They build up moraines of 
poorly sorted sediments. In 
spring, meltwater flows from 
the warming ice in high-
gradient streams and transports 
glacial sediments to lower parts 
of the drainage basin. 

Where temperatures are cold and there is an abundance 
of snow, glacial erosion plays an important part in 
shaping the surface.

Sediment from high mountains are eventually deposited in the ocean.
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Systems Thinking Questions
 1. What are the major parts involved in surface processes and landforms? Describe each 

part and its location.
  Thinking about the parts involved in the operation of surface processes will help you 

to think about the structure of the system(s) you are examining. Describe the nature 
of the parts. You might want to think about where the different parts are as well. 
This will help you to understand a system’s structure even more clearly.

 2. What are the major processes involved in surface processes and landforms?
  Asking questions such as, “How do sediments move in streams?” or “How do 

glaciers erode their beds?” helps you to figure out the operation of the system(s) 
you are studying. The same method can be applied to larger or smaller systems. 
You might also want to think about how one part of the system affects another. 
This will help you to better understand interactions within the system.
a)  Describe major ways in which matter changes through surface processes and 

landforms.
Matter lies at the heart of systems. It often moves from one place to another. 
It also changes sometimes between states of matter or in other physical ways.

b)  Describe the role of energy in surface processes and landforms.
Energy drives systems. All systems require a source of energy for them to operate. 
As systems do work, energy from the source is transformed into different kinds 
of energy.

 3. Over which spatial scales do surface processes and landforms operate?
  Scientists like to look at different scales in the same system to seek patterns about 

how things work. Think about the distribution of surface processes across a particular 
region. What causes the concentration of processes to change? At a continental scale, 
why are many processes interconnected? Bigger systems cover larger regions, typically 
have more parts, and process more matter. They require a large and continuous source 
of energy.

 4. Across what time scales do surface processes operate?
  Asking questions such as, “How long does it take for a meander to form?” or “What 

is the lifespan of a mountain?” helps you think more closely about the rates at which 
systems affect change.

 5. How do surface processes affect your community? 
  You live on the ever-changing surface of the continents. Despite efforts to stabilize 

the surface, it is mobile over long time scales. Settlements typically favor stable 
landscapes, but this is not always the case. Think about the environment in which 
you live and how surface processes play a role. 

Energy drives the destruction of continental rocks by erosion and their transport to the ocean. If the 
energy of moving wind, water, ice, or slopes decreases, its capacity to do work also decreases. Scientists 
are able to determine when there were high-energy conditions for a particular erosion process. 
Surface processes are strongly affected by other major parts of the Earth system. Tectonic processes 
can cause the crust to thicken and rise in some places and thin and sag in others. Erosion is 
typically greater on mountain slopes. Deposition is greater in lowland basins. Climate is another 
factor that controls surface processes. Colder climates favor erosion by ice. Wetter climates favor 
the development of stream networks. In dry climates, the wind has a greater ability to affect how 
landforms develop. Over time, regional climates undergo shifts. These can be observed by the 
replacement of one process by another.
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