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H 1. Field criteria used for characterizing streamflow conditions

o Streams classified by flow duration characteristics
Sl Perennial Intermittent Ephemeral
Channel Defined Defined Not defined
Flow duration Almost always Extended, but interrupted Stormflow only
Bed water level Above channel Near channel surface Below channel
Aquatic insects Present Few, if any None
Material movement Present Present, less obvious Lacking or limited
Channel materials Scoured, flow sorted Scoured, or flow sorted Mostly soil materials
Organic material No organic buildup Lacks organic buildup Organic buildup
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32l 1. Stream orders in a watershed may be useful

in understanding flow conditions, setting
goals and objectives, and provide preliminary
information for design of solutions.
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X 2. Possible field indicators of river stability/instability

Terraces (abandoned flood plains

Perched channels or tributaries

Headcuts and nickpoints

Exposed pipe crossings

Suspended culvert outfalls and ditches
Undercut bridge piers

Exposed or "air" tree roots

Leaning tress (hockey stick trunks)
Narrow/deep channel

Banks undercut, both sides

Armored bed

Hydrophytic vegetation located high on bank
Points of diversion for irrigation have been moved upstream
Failed revetments due to undercutting

Buried structures such as culverts and outfalls

Reduced bridge clearance

Presence of midchannel bars

Outlet of tributaries buried flood plain

Buried vegetation

Channel bed above the flood plain elevation (perched)

Significant backwater in tributaries

Uniform sediment deposition across the channel

Hydrophobic vegetation located low on bank or dead in flood plain

Vegetated bars and banks

Limited bank erosion

Older Bridges, Culverts, and outfalls with bottom elevations at or near grade
Mouth of tributaries at or near exsting main stem stream grade

No exposed pipeline crossings, bridge footings, or abutments

Evidence of degradation

Evidence of aggradation

Evidence of stability
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H 3. Stream classification systems
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a) S 2R e

SEEFHS Aol 100 SF Teeh FEfE
AHE-EO] A Yhtt (Davis 1909). ddf SEEFH
7|8ke] vk w2 Ao] Leopold ¥

(1957), Lane (1957) 9 Schumm (1963) 52 <1
ol 23)) 19509 o] W 1960 tfjof] A&t

A R Ea e e N L

5l ] Bkl A gle] Ads] theskar ek &
A e frelxddstol A, TERFS TEALE
Of A e} W o= vl AElE olssh=d)
T ot ol R A W ool Al
A= ZAARE, 7] W8-S ZF 7IHES AR L
S}l ekt

Saarol tigk 4709 ok 7ol o} 7oA
AAgret, 2F 7152 AA 2 AR AS &
el g Ve 5550 3 sk
2131 (CEM, Channel Evolution Model)& &

Ml F—}J%O Ef=3F SFAAH 9 oot
Montgomery ¥ Buffington &-F#2 3=
1y GoE EdiEstal 9Ll Rosgen 5t
A sk AEfoll wheh wRioltt of i
2y7ke- 7y Aol ofsf AA| Aol A
AR O] pAtES AARSH] flske] 7iE o

o
@ e 10 rlo ox

Stream classfication Full name

Basis

USDA Forest Service aquatic

framework Training Guide

Framework of Aquatic Ecological Units]
and Integrated Resource Inventory

Consistency of classification criteria

Schumm, Harvey, Watson, and Simon | Channel evolution model(CEM)

Channel response

Montgomery and Buffington

Classification of Channel Rech
Morphology for Mountain Streams
in the Pacific Northwest

Channel response

Rosgen classification

Classification of Natural Rivers

Current channel condition
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(b) USDA Forest Service: Framework of
Aquatic Ecological Units and the Integrated
Resource Inventory Training Guide
USDA Abgl=d A A 8ol tijl sE=-8-019t
Sl Pl O 7HES Be st A
FAzE gt A & 23k A 7]
L2AL st Maxwell et al. 1995). ©]7]
ﬂ%ﬂ%¢ﬂﬁiﬁ%%%&1“ﬂ4meﬂ
Aolu], IR AA
el o] Hoke e B 7 sEs Wsh] SRt 4
A AA At USDA A =&
IRITG (Integrated Resource Inventory

Training Guide)& 7WEstl o SAAIARS
Erhat $7715% 249 3 5 5
oot 58 = ok =Y, FE 9 vt
(Sinuosity)s-°ll &3l X*«]O}Oﬂr«}
of AA o thet = MR EES (NRCS,
Natural Resources Conservation Service)<>
T2 shH Aol iRt Ama ul dA ol o
gh Ao g ARGt o] AAl= e the 2l
sty o] FEARIAIE olldsl= Zlo] agHE A oFaL
Qltt. Frissell et al. (1986), Montgomery and
Buffington (1993a), Paustian et al. (1992) ¥
Rosgen (1994)9] ot~k 2552 IRITGol =
?}Qﬂ Q= oAl Y oAELE E 2
i ARl tieiA= o] AlAlS THE =
*7‘% —Hrv‘i'—% A=823H(Valley Segment) U 1
Hieh, otk SOl stEe B 9
SRH7E 478 Aom GOyt A A A
A3t (Fluvial Process)®] oA elE 7t

® 4. Defining criteria for classifying stream reach types

Variable Description

Channel pattern

The plan view of the stream reach. Geomorphic controls and sediment transport regimes
create straight, sinuous, meandering, tortuous, braided, and anastamosing channels, Sinuosity
is used to describe the overall channel pattern. Sinuosity is the length of the active channel
divided by the length of the valley. This attribute is map and photo interpreted

The degree to which the stream is incised into the landscape. This criterion indicates how
well floods are contained by a stream channel. It is the width of the flood—prone area

Channel entrenchment | divided by the width of the active, or bankfull, stream channel. The flood—prone area is the

width of the valley floor at a level corresponding to twice the maximum bankfull depth of
the channel. This attribute is field observed

no tension fractures
Bank Stability

boulders or cobbles

Can be reduced by natural events (floods, fire, landslides) or human disturbances (grazing,
logging, roads) that change runoff amounts, sediment loads, and bank vegetation
Vegetated —stable. Bank is vegetated with no evidence of active erosion or sloughing and

Vegetated —.unstable. Bank is vegetated, but tension fractures exist at the top of the bank
Unvegetated —stable, Bank is not vegetated, but is composed of bedrock or stable

Unvegetated —unstable. Bank is not vegetated and is composed of bare gravel, sand, silt,
or clay, or a matrix of cobbles and these finer particles

Woody Material

Large woody material usually improves habitat complexity and quality in a stream reach,
often forming pools. All pieces of large woody material that span the channel or lie totally
or partially within it are counted

Temperature

Reflects both the seasonal change in net radiation and the daily changes in air
temperatures. It is affected by flow velocity and depth and ground water inflow
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H 5. Stream type classes, modifiers, and bed structures

Channel Width—to—depth | .. . -
Class Entrenchment | Ratio Sinuosity| Description
A (1.4 2 1.2 Straight, steep, entrenched, narrow stream
B 14~02 Y2 Y2 Moderately sinuous, moderately sloped, moderately

entrenched stream

Meandering, low—gradient alluvial stream with broad flood
C ¥2.2 Y40 M4 plainDn/a40n/aBraided, wide, multiple streams with many
bars and eroding bank

Anastomosing, flat, narrow multiple streams with stable

)
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-n
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@

DA 4.0 {40 Variable

banks
E 2.2 (12 2.5 Tortuous, narrow stream with broad flood plain and stable banks
F a4 Y2 Y4 Meahdermg, low—gradient, wide, entrenched stream with
eroding banks
Modifiers Bed structure
Materials Slope PR | Pool-riffle (alternating pools and riffles)
1 | Bedrockh H | ydrauliclover 10%) PB | Plane—bed (lacking distinct bedforms)
2 | Boulder(over 256mm) a | Aggressive(4.0~9.9%) SP | Step—pool (alternating pools and vertical steps)
3 | Cobble(64~256mn) b | Balanced(1.5~3.9%) c Cascade (tumbling flow over disorganized large
4 | Gravel(2~64mm) ¢ |Cumulative(0.5~1.4%) rocks)
5 | Sand(0.062~3mn) f |Flatlunder 0.5%)
6 | Silt/clay(under 0.062mm)
z o
TR gl o) Theket ERAA oAl AR 0] 4] TR 2]l S sh e ZF ol o
ok W W BRIZY B8l wgeln vk, 3 s AFS Ak #AHC ANAGES
SIS A4RT B ASAES o 1A SERE Eael A et
= o] N EFALH] EAEH=RE s S
Folgh 4= Qi) 71 skEAtgko] of ] 7 EEAIAH] (c) Channel Evolution Model(CEM)
oA EFETHA, o] 7S A Aladle] s 1960\t &<k, HAIAIT 7 &A= of2] 7|
o FPske fElsh W A ek o] JHe  BEEES ANE Ui 542 245 glatof
710l B ARt shrdatgtel disto] mlutle SRS AAlskelt) sk Fa A7i= 1960
ST AEE XIEksl7] flsto] ARgEojR= d drfjollA 1980 el AA dolylth FEH o R
B b A% £45S mekk AG et of2] shold ol gon, v
H 6. Characteristics of channel reaches using the CEM
Types in a . Ay
downstream gteodr'ameem Shape Location and stability \rl\;'t?;h(lzt;) el
direction 9
Type | Very little AU =~ shaped Upstream of active nickpoints, have Highly variable
or none oversteepened slopes 4.0-7.0
Type I Variable |Steep vertical channel banks | Immediately downstream of active 30-4.0
and increased depth nickpoints, degrading '
Type ll 1.5-2.0 1t | Banks failing Active channel widening and degrading | =5.0
Type IV 25-35 ft | Low water sinuous thalweg Reducgd rate O,f alct|ve chanqel W\cli.em‘ng, ~6.0
aggrading, beginning of quasi—equilibrium
Type V Up to 6 1t | Alternate bars Aggrading, quasi—equilibrium )8
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12l 2a. Schumm, Harvey, and Watson (1981)
schematic cross sections and
longitudinal profile of an incised stream
showing features of the five classes of
the CEM
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& 2b. Simon (1989) schematic cross sections
and longitudinal profile of an incised
stream showing features of the five
classes of the CEM
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