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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 have always been passionate about several aspects of freshwater including waterfalls, hydrodynamics and 
reservoirs. Over the course of my life, I have amassed countless pictures and maps of the hundreds of waterfalls 
I’ve visited. Apart from waterfalls, reservoirs and river restoration have been a part of my californian upbringing. 
As the drought was raging, I was constantly tuned in to the dropping reservoir levels and participated in several 
local river restoration projects.  
 
Key question #1: What are the consequences of creating a reservoir?  
Reservoirs differ fundamentally from natural lakes mainly with regards to age and location. As natural lakes are old 
(up to millions of years) and typically towards the head of a watershed, reservoirs are new (usually within 100 
years) and typically lie near the terminal end of a drainage basin (Anisfeld, 2010). When a lake is created via 
damming, it disrupts migration patterns of the fish. Changes in water temperature and altered river discharge 
below reservoirs adversely affect downstream ecosystems. Also, the provision of a “stable” water supply inhibits 
urban and agricultural development which leads to a whole other realm of water use conflicts (Kay, 2006).  
 
Key question #2: How can one restore the physical integrity of a river? 
Physical integrity in a river refers to several active fluvial processes and channel features wherein the main stream, 
floodplain, sediment, and spatial configuration of a river maintains dynamic equilibrium. Rivers lose their physical 
integrity when they are polluted, dammed, re-routed through concrete channelization or affected by a variety of 
other anthropocentric factors. Restoration of physical integrity includes reducing fragmentation, ensuring dynamic 
balance, and matching restoration to geographic large-scale controls like watershed topography (Roni, 2013). One 
can restore physical integrity through focusing on a river’s bedform (pools and riffles) or through maintaining a 
river’s natural processes like sediment transport and flow retention (Brookes, 1996). 
 
Key question #3: To what extent do ecosystems affect the location of water?  
Different ecosystems allow for different infiltration rates. The root systems of plants and trees create unsaturated 
spaces in the soil that precipitation can infiltrate (Brauman, 2007). In addition to increased infiltration capacity, 
vegetated landscapes increase groundwater recharge and reduce surface runoff by increasing the rate at which 
water can flow into the subsurface. While barren ecosystems may increase stream yield for a given rainfall event, 
forested ecosystems increase groundwater storage and sustain higher stream discharge (Brogna, 2017).  
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