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Lane’s Balance





Transpiration

Evapotranspiration

(up to 50% in forests)

Evaporation
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- Creates channel complexity

- Moderates stream power

- Sediment deposits

- Knickpoints

- Creates aquatic habitat

- Pools

- Spawning grounds

- Shade

- Protection

- Nutrient storage





 Amount of stream discharge (Q) depends on:

 Recent weather

 Drainage basin variables

 Size

 Relief

 Climate

 Vegetation

 Rock type

 Land-use

 Q = Volume of water in a given cross section 

per unit of time



 Q = wdv

w = width

d = channel depth

v = stream velocity

 Q = A*v

A = cross-sectional 

area

v = stream velocity

V

d

w



 Snohomish R. at mouth

 9,500 cfs

 Queets R. nr Clearwater

 4,347 cfs

 Skagit R. nr Mount Vernon

 16,800 cfs

 Columbia R. at mouth

 264,900 cfs

10 cfs

=

4,488 gallons 

per minute





Slope is important in fluvial systems!  

•V  =  (1/n)R
0.67

S
0.5

•V is a controlling variable in Fr, Re, shear stress 

Stream power:  ω = γQS

•Steep streams look very different from flat 

streams
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 Divides a stream 

into upper (A), 

middle (B), & lower 

(C) reaches

 Gradient diminishes 

downstream



Avg. slope 4%

Avg. slope 1%







•Wildfire

•Floods

•Landslides

•Tree infestations by insects

•Other





- Future changes in 

climate will cause 

future changes in 

stream morphology



Key Regional Response: 

Less Snow and More Rain

•Same precipitation but as rain 

•Higher peak flows

Historical 2020s 2080s

annual snow fall % change % change
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Freezing Level

Schematic of a Cool Climate Flood
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Freezing Level

Schematic of a Warm Climate Flood
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Projected Changes in 

Rain-dominant Basins

• Projected shifts in seasonality

- more intense rain events in winter

- drier in summer
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It’s all connected.

It’s complex.

Scale is important.

Slope’s a big deal.

Rivers are awesome.
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