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This brief topic summary is required of all ENVS 220 students as a preliminary step in defining 
their own concentrations. Students explore relevant topics primarily via resources compiled by 
ENVS, summarizing them in terms of key questions, then soliciting input from key CAS faculty. 

Why am I interested in this topic? 
 
I’ve always been curious about Earth’s geology and its physical features. However, my interest in geomorphology is 
rooted in curiosity about how water shapes landscapes. This stems from my passion for waterfalls and my interest 
in the cliffs that they fall over. I’ve always wondered about how waterfalls are formed and how rivers carve out 
landscapes to create them.  
 
Key question #1: How does sediment flux affect landscape development?  
Sediment flux is the amount of sediment that flows through a cross section of river per unit of time. The 
movement of sediment in rivers is key with regards to erosion rates, river characteristics and the distribution of 
ecosystems in a watershed (Knighton, 1998). The magnitude of sediment flux stems from sediment production 
(erosion of hillsides), sediment deposition and processes of sediment storage. Rivers with higher rates of sediment 
flux erode landscapes at a quicker rate than those with less of a bedload. High amounts of sediment in a river can 
fill in or carve out pools and even change a river’s course (Burt, 2010).  
 
Key question #2: How do river morphodynamics affect flooding? 
Morphodynamics are river bedforms that arise due to erosion and sedimentation. The buildup of sediment in 
certain locations of a river channel effects hydraulics and the river’s course. Morphodynamics control where the 
majority of water volume flows and these dune like landforms of sediment in the riverbed often shift during flood 
(Fryirs, 2013). The distribution of these bulges in a river channel affect how likely a river is to overflow during flood 
stage and the level of flow turbulence. Smaller rivers with fewer morphodynamics are more prone to overflowing 
their banks than large rivers with extensive gravel bars that can handle greater amounts of water (Darby, 1999).  
 
Key question #3: How do slope processes affect the appearance of Earth’s landforms?  
Much of the land on Earth is sloping or could be considered a hillside. Slope processes like landslides or soil creeps 
stem from long term processes of weathering and erosion. Landslides dramatically alter landscapes through 
sculpting ridges, damming rivers to create lakes, redirecting rivers and many other processes (Anderson, 2010). 
Slow moving slope processes like soil creeps aid in the formation of canyons and the bending of topsoil. Major 
landslides tend to have more immediate and widespread effects (Sonoda, 2017).  
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