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Physiography of streams

The fun starts here

Lecture outline
Classifying streams

Streamflow and geomorphology

Export of material

Where do you find streams?

Permanent

Intermittent

What’s a watershed?
Streams are often classified by the size of their 

watersheds

“Watersheds” vs. “catchments”

Larger watersheds usually have streams with more 

discharge (What’s discharge?)

Stream order

Another way to classify 

by stream size

Strahler classification 

system—widely used

Caveats:

 Smallest streams

 Streams as ‘blue lines’

 Lack of agreement with 

some physical factors

Fig. 6.3a

Stream order vs. length

Fig. 6.4
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Do the little ones matter?

Meyer & Wallace

(2002)

Hydrographs and streams

Fig. 6.6

Spring-fed

Within-yearAmong-year

Intermittent

Flashy

Stream 

classification 

and 

discharge

Lecture outline
Classifying streams

Streamflow and geomorphology

Export of material

Storm hydrograph (1)
Where does baseflow come from?

Rising

limb

Falling

limb

Storm hydrograph (2)

Fig. 6.8
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Flood frequency
RI = 10 yr; 1 in ? chance in any year (P = ?%)

So, what’s a 100-yr flood?

Fig. 6.9

Seneca Creek, MD

Stream 

geomorphology (1)

Riffle

Run

Pool

Stream geomorphology (2)
Riffles, pools, runs; reach; hyporheic zone

Riffle-pool sequences often repeat every 5 – 7 
channel widths; Locally?

Fig. 6.11

Fig. 6.10 top

Stream geomorphology (3)

Meanders

Iowa River

Cut-bank

Point bar

1964 Alaskan earthquake

Stream geomorphology (4)

Meandering stream—close-up

Fig. 6.10 bottom‘Spiral flow’

*

Floodplains

Fig. 6.13
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Local floodplains (1) Local floodplains (2)

Humans, 

geomorphology, 

and time

Willamette River; 
Over 25 km:  250 km 
of shoreline to 64 km

Fig. 6.14

Lecture outline
Classifying streams

Streamflow and geomorphology

Export of material

Amazon and Tapajos Rivers

The start…to the finish line

https://www.google.com/maps/@33.786902,-79.0329064,10053m/data=!3m1!1e3?hl=en
https://www.google.com/maps/@33.786902,-79.0329064,10053m/data=!3m1!1e3?hl=en
http://vimeo.com/58400710
http://vimeo.com/58400710
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Making a recent 

difference

Reducing dissolved 

nitrates by 2/3 at Blue 

Plains led to a 10X 

increase in SAV in the 

Potomac River

Plant upgrades cost $1 

billion over a decade

Ruhl & Rybicki 2010

How do dissolved materials 

move downstream?

Why are these two

curves not equal?

Fig. 6.15
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What’s the difference between 

dissolved and particulate matter?
Not much…

 DOM vs. POM:  0.5 m

Suspended load vs. bed load
Platte R—sand western R—gravel

Movement of particulate matter

Fig. 6.17

Hjulstrom curve

../../../Videos/Videos/sediment movement in the platte river nebraska.mov
../../../Videos/Videos/bedload transport of gravel in western US river.mov

