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Wiy Classiiy
Stream channels?




Wiy Classify: Stream| Channels?

Provides a commonrianguage for
[esealchers and managers;

Provides a asis fio) stratified sampling
and moeniterng;

Allows; extirapelation and generalization;

IHelprevaltiate current condition relative: to
Ssome: stanaard;




Wiy Classify: Stream| Channels?

Use to predict:
s Biological characteristics;

n Sensitivity tor management and futtre
PERAVIOK;

s Restoration petential;




Channel classification

Classificauen systemi really: depends;on
PUIrPeSE:

x Hydreelectric petential?

x FIshernes?

a Streani chemistny?

x Sensitivity to: hank eresion?

s Likelihood of fleeding?

s Spatial and' temporal scale;




Spatial scales ofi Interest

202 C. A. Frissell and others

Leaf and Stick
Detritus in
Margin

A==\ Sand-Sil
*m * | over Cobbles

- Transverse
A8 - 20) Bar over Cobbles

STREAM SYSTEM SEGMENT SYSTEM REACH SYSTEM "POOL /RIFFLE" MICROHABITAT
SYSTEM SYSTEM
103m 102 m 10' m 109 m 0! m

Figure 2. Hierarchical organization ol a stream system and its habitat subsvstems. Approximate linear spaual scale, appro-
priate to second- or third-order mountain stream. is indicated.



ime anad spatial scales; Interact
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Time and space scales Interact

Recovery
Time

Migrohabitat

low Sensitivity high



Channel classification

Classificauen systemi really: depends;on
PUIrPeSE:

x Hydreelectric petential?

x FIshernes?

a Streani chemistny?

x Sensitivity to: hank eresion?

s Likelihood of fleeding?

s Spatial and' temporal scale;




Channelization: can| change: classification




Channel classification

Classificauen systemi really: depends;on
PUIrPeSE:

x Hydreelectric petential?

x FIshernes?

a Streani chemistny?

x Sensitivity to: hank eresion?

s Likelihood of fleeding?

> Numerous classification schemes




Three most common channel

classification schemes

Strahler stream: order
s Developediinr 1950s;

[ROSUENR

s Widely used by management agencies;

Mentgemeny and Bufifingten
a More process hased;
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Three most common channel
classification schemes

Strahler streami order
x Developed! in 1950s;
x Simple, but scale dependent!

[ROSOENR




ROsgen Uses Six characteristics:

1. Single-vs. multuple thread
chiannels;

2. Entrenchment ratio;

3. Width/aeptharratio;

4. SINUOSItY;

5. Gradient: (slope);

6. Palticle-size ofi the bed material.




Rosgen Stream Classification
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FLODD-PRONE AREA - = — — —
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STREAM
TYPES










Entrenchment

Generally definedrasi the vertical
contamment of a stream channels:

At highiflews, canl the: stream) spread eub?

Can the stream migrate laterally: over
uime?




Channel incision leads te a
change In entrenchment

ey

0 S

. £

In an incised channel, the stream cannot spread out at high
flows, so it is entrenched (lower Rosgen entrenchment ratio)




Entrenchment

Generally, defined asi the vertical
containment of a stream’ channel;

ROSQEN'S entrenchment ratio:

s Width ofi fleed-prene area divided by the
pankiulliwidths;

» Flood-prenerarea Is defined as the widthrat
wice the maximun: bankiullsdeptia;




Bankifull

D&IL (pr 654) define bankiull by change In:
x Slepe (Tremysteep bank te fiat floedplain)s;

s V/egetation
Bale tor grass;

Grass te shruks or trees;
Aguatic te terrestriall plants;

s Particle size (Usually’ coarse: to fine);




Bankifull

Again, hankiullFfdefined by’ change: in:

= Slope (frrom steep bank to flat fioedplain);
n \/egetation;

» Particle size (coarse te fine);

Eloedplainiis the flat area adjacent te the
stiream| that Is being| fiermed By sediment
firon the stream Under present climate
and flew regime;

Bankiull'is at the top ofi the floedplain;




Entrenchment, bankfull, and flood-
Prene area

~ ABANDONED
“\_FLOODPLAIN

onpeuan ) e~ Bankfull flow:
et 1.5 year return
Interval

BANK-FULL FLOW
(1.5 YR RI)

Flood-prone
FLO0D. S area = width at
. 2x bankfull

Ficure 10.1. Landforms in a river valley and flow conditions in a chaqnel for d e p [ h
bank-full and the 50 yr recurrence interval (Rl) flood (modified from Fitzpatric et al.
1999 and Verry 2000).



















Bankfull

Commuonly: believed to) e the elevation of
the 1.5-year flood (I.e., occurs eveny 1.5
\V/Ears en average);

FhISi IS not always the' case, PUt It IS a

Useful guide.




Bankfull

Vieaningiul reliance on vankiull as an
Indicater of flew: and for classification
depends;on a rgoereus andtdiligent
applicatien By the: fieldrhdyrrelogst:.
Less than a rngereus applicauion will
previde haphazard results that discredii
the method and ehsenver:.

(USDA Forest Service)
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Width/aepth ratio

Widthl of the stream/mean: depin

EGIF Rosgen classification:
s Bankfuliwidth/mean hankiull depta;

N

Floodplain
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Rosgen Stream Classification
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SINUOSItY

Stream’ length aleng the: thalweg/valley: or
stiraightline Iengui;

Fhalweglis defined as' the: deepest portion
of the channel;




HIgh sinuosIty.
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Low to: mederate sinuoesity
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Low: sinuosity (eften true for
confined streams)




Nos sinuesIty:
IS this a natural channel?




Very high sinuesity.




Gradient

Stream’ length aleng the thalweg/change
I elevation;

Usually'measure alongl the: edge: of the
Water;

Alserassumed ter equal the energy.
gradient, as p=0!at: thhe edge ofi the Water;

Arguanly the mest Impertant contrel on
strream channel morphoelegy;




HIgh gradient

(Z>10%)




Low to; moderate gradient (1-2%)




Low gradient (<1%)




Rosgen Stream Classification
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Particle-size distribution
of the bed material

Systematically: sample individual particles
Withinr the bankiull channel;

Usera grid so that each poelnt represents; a

POrtIoN! Of the area Peingl sampled;

Pick Up; the: particle at exactly, each point 6n
the grid, and measure or classiify/ Its
secondany or Intermediate axis;

Usually: sample at least 100 particles;




Particle-size distribution
of the bed material

Plot the data en a legiscale andf the
distripuition: ofiten: Pecemes nehmal;

Usually: plet as a cumulative freguency,
distribution; andf then identify therbx,, Dg ),
and By (D IS the median: particle: size;
D5, MEans; that 4% ofi the particles are
smaller; andl D, . means; that 16%) of the
particles are smaller

Why the Dy, and D, ;?
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Three most common channel
classification schemes

Strahler streami order
x Developed! in 1950s;
x Simple, but scale dependent!

[ROSOENR
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W/D < 12 Sinuosity >1-1.2 ER<14 S 4-
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Three most common channel
classification schemes

Strahler streami order

x Developed! in 1950s;

x Simple, but scale dependent!

[ROSOENR

s Widely used By management agencies;
s Claimedl to e useful for everythingl




Moentgomeny: and Buffingten

Developed forthe Pacific Nertnwest;

Classifies rivers across a continuum,
prmanly; gradient;

Viere applicakle: termountain HVers;

Pramarily alluvial channels (ot
bedrock as channel I1s able to form Its
ped with available sediment;




Moentgomeny: and Buifingten




Cascade Channel

Profile Plan view




Step-pool Channel




Plane-bed Channel

Profile




Pool-riffle Channel

Profile

Plan view




Dune-rpple Channel

Profile Plan view




Three most common channel

classification schemes

Stranler strean erder
s Developediinr 1950s;
= Simple, but scale dependent!

[ROSPEN
s \Widely used by management agencies;
s Claimealto e Useful for everything

Mentgemenry and Bufifingten
= More process based;
s Doesnit include all channel types;









































































