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Rivers run through many small and large urban 

areas. The river's proximity provides water, 

recreation, aesthetics, and habitat. But, no 

surprisingly, there are risks associated to living 

adjacent to a river.  

Rivers flood. Common floods inundate areas 

closest to the central channel; higher, less 

frequent floods affect higher areas. To address 

these risks, society has historically set hard 

structural boundaries, often with levees, berms, 

or other structures, that physically separate 

humans from the river.  However, as the 

appreciation for the benefits a living river is 

recognized we have come to find ways to 

safely and effectively integrate river with 

community. Instead of a hard boundary, 

riparian corridors can be thought of as 

composed of three zones (Figure 1). The first 

is the lowest and includes the central channel 

and adjacent floodplain. This area is flooded 

frequently and sometimes for long periods of 

time. While it can be used for passive activities 

such as hiking and birding, alterations to this 

area can severely impact the essential 

processes of the stream. This area should be 

thought of as belonging entirely to the river. 

The second area includes the low and high 

terraces and bars above the flood plain. These 

areas are inundated by Moderate and High 

floods but can be used for parks, agricultural 

fields, and recreational areas. This common area 

can be used by both the river and humans. 

Flooding will periodically scour areas and 

deposit sediments but damage should be 

manageable. No permanent structures should be 

constructed in these areas. Structures can 

constrict and/or redirect flows destabilizing the 

stream and creating additional flooding and 

erosion risks.  

The final area includes lands that are above the 

level of all river flooding. These areas belong to 

humans and can contain houses and other 

permanent structures. 

It is also helpful to understand what rivers 'need 

to accomplish' in order to function. This way, 

we can understand what will be successful when 

trying to modify a stream system for restoration 

or other societal needs. 

LLiivviinngg  wwiitthh  aa  RRiivveerr  
By Tom O. Moody, Natural Channel Design 
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Figure 1. Areas of Use 
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Understanding the Nature of Rivers  

An alluvial stream channel is a product of 

watershed processes. Its purpose is to successfully 

transport water and sediment originating in the 

watershed. A stream channel adjusts its size, 

slope, and sinuosity to accommodate a range of 

stream flows and to move sediment through the 

system. Generally speaking, a stream is also 

constantly dissipating energy as it moves 

downstream. In a low gradient channel, bars, 

meanders and a broad floodplain are important 

features for dissipating excess energy. If unable to 

expend this energy the channel is inherently 

unstable and prone to lateral and/or vertical 

erosion, especially during large flow events. 

A stream creates a set of physical features (central 

or bankfull channel, geomorphic floodplain, low 

& high terraces) to accomplish the transport of 

water and sediment. Each feature provides an 

essential purpose. The central or bankfull channel 

transports the majority of sediment load along the 

channel bottom. The geomorphic floodplain lies 

adjacent to the central channel and is overtopped 

by moderate, frequent flow events. Low and high 

terraces are abandoned floodplains or bars created 

by infrequent, large flood events. The floodplain 

and terraces spread high flows dissipating energy 

and slowing velocities. The geomorphic 

floodplain should not be confused with the 

regulatory 100-year floodplain. The 100-year 

floodplain is not an alluvial feature but the lateral 

extents inundated during a 100-year flood event. 

Generally, channel, geomorphic floodplain, and 

terraces all lie within the 100-year floodplain. 

In the southwest as in other regions, the channel 

and geomorphic floodplain are created and 

maintained by moderate, frequent flood events 

with return intervals in the range of one to two 

years (Moody et al 2003). In many gravel bed 

streams, this flow has been shown to carry the 

greatest amount of sediment over time (Andrews, 

1980) and is considered the stream forming flow, 

channel maintenance flow or bankfull flow. 

All channels have a characteristic meander or 

pattern (Figures 2 & 3). Low gradient streams are 

more sinuous than steep ones. The lateral extent, 

frequency, and radius of curvature are a function 

of flows, sediment supply, slope, and bank 

material. Meander allows a low gradient stream to 

dissipate energy. In gravel streams, bedforms 

(riffles, pools, and runs) are closely correlated to 

channel pattern. 
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Figure 2. Alternating bars in a constructed canal 
demonstrates meander within straight channel. 

 

Figure 3. Meander pattern in Walla Walla River. 
Floodwaters erode dikes to restore stream. 

channel pattern 


