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WHY THE NETWORK SCALE?
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ASSUMPTIONS & PREMISE
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WHAT ARE GEOMORPHIC REACH T

MONTGOMEEY AND BUFFINGTON

Figure 2. Schematic planform illustration of alluvial channel mor-
phologies at low flow: (A) cascade channel showing nearly continuous,
highly turbulent flow around large grains; (B) step-pool channel
showing sequential highly turbulent flow over steps and more tranguil
flow through intervening pools; (C) plane-bed channel showing single
boulder protruding through otherwise uniform flow; (D) pool-riffle
channel showing exposed bars, highly mrbulent flow through riffles,
and more tranguil flow through pools; and (E) dune-ripple channel
showing dune and ripple forms as viewed through the flow.




WHAT IS DISTINCTIVE?
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12,; 1994 - ’ Imagery Date: 6/29/2013 . 45°04'30.98" N 118°19'23.92" W, elev 4436 ft eye alt 7568 ft




DESCRIBE VALLEY SETTING

Google earth

p 1996 Imagery Date:'8/5/2014  46°03!02.23" Ni 117°02!40.63" W elev 1631 ft eye alt 37022 ft



DESCRIBE VALLEY SETTING
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| b Google earth

% 1994 Imagery Date: 6/29/2013 % 45205'24.01% N' 118°21'06.28" W elev 4195 ft. eyealt 19251 ft



DESCRIBE VALLEY SETTING
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DESCRIBE VALLEY SETTING
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COMPONENTS OF A PROCEDURAL ~

264 Chapter 9
Confined valley setting Partly-confined valley setting Laterally-unconfined valley setting
(>90% of channel (10—-90% of channel abuts (<10% of channel abuts
abuts valley margin) valley margin) valley margin)
y ) ‘t// o tand
- absent or present an
presence/absence of degree of lateral confinement and discontinuous continUoUS
occasional floodplain valley configuration " | A I
pockets (straight vs irregular vs sinuous) channe channe
Voo : ’ }
geomorphic units river planform geomorphic units  river planform
\ v { '
bed material texture geomorphic units valley floor geomorphic units
* texture +
bed material texture bed material texture

Figure9.6 The River Styles procedural tree
Each River Style is identified on the basis of its planform, assemblage of geomorphic units, and bed material texture.

Depending on the valley setting, different sequences of procedures are applied to identify the River Style. Modified
from Brierley et al. (2002). Reproduced with permission from Elsevier, 2003.
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SPECIFIC RIVER STYLES TREE

Valley-settings and River Styles

Confined valley setting

occasional no
floodplain floodplain
pockets pockets
| |
bedrock, bedrock,
boulder, boulder,
gravel, sand gravel
pools, cascades,
riffles, glides, rapids,
runs, islands boulder
| bars
steep gorge
headwater

occasional
floodplain
pockets
|
bedrock,
gravel,
sand

pools,
glides,
runs

occasional
floodplain
pockets

valley margin
floodplain or valley fill
channel

backswamp

HENOL

floodplain features
(e.g., floodchannels,
avulsion channels, sand

splays, stripped surfaces)

I
Partly-confined
valley setting

sinuous or
spurred
vallley
channel along
valley margin
(50-90%)

compound
floodplain,
point bars, benches

bedrock-controlled
discontinuous
floodplain

Laterally-unconfined valley setting

discontinuous no channel continuous
channel channel
mud/sand texture mud/sand texture 1 channel
on valley floor on valley floor
low=
sand splays, swamp, moderate
swamp ponds sinuosity
| —
floodout intact mod-high  laterally
valley fill  instability stable
I I
I gravel/ sand/
boulders mud

cascades,
boulder bars,
pools, islands,

avulsion

chanlnels

o

low
sinuosity
boulder bed

|
lateral bars,
sand sheets,
benches, levees,
backswamps
floodchannels
|
low
sinuosity
sand bed

1
sand sheets,
inset features,

swampy low
flow channel

channelized
fill

o
3

-
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Figure9.10 The Bega catchment River Styles tree (from Fryirs, 2001)
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Valley-settings and River Styles

Confined-valley setting Partly-confined valley setting Laterally-unconfined valley setting
|

|
na no occasional  sinuous or relatively straight no channel/ continuous
floodplain ~ floodplain~ floodplain spurred or irregular valley discontinuous channel
pockets pockels pockets valley channel |
| | | | channel along  channel along | | |
waterfalls, cascades, pools, channelalong  valley margin  valley margin geomorphic units 1 channel up to >3
cascades, rapids, rifles,  valley margin  {10-50%) (10-50%) {eua., ponds, floodouts, 3channels  channels
rapids boulder bars glidesfruns  {50-80%)  high sinuosily  low sinuosity SWamps) ‘ ‘
| | I I | | —
bedrock,  bedrock, bedrock, compound pools, sand sheets, mud/sand texture low- high moderate- low=high
boulder, boulder, gravel, floodplain, rifles, lateral bars, on valley floor moderate sinuosity high sinuosity
grave| grave| sand point bars, cutoffs islands, sinuosity sinuosity
benches floodchannels
o N —
steep gorge  occasional  bedrochk- meandering  fow sinuosity chain of ponds, mod-high laterally laterally laterally avulsive laterally
headwater floodplain  controlled planfarm- planform- intact valley fill, instabilty slable aclive  slable stable
pockets  discontinuous  controlled controlled floodoit,
floadplain discontinuous discontinuous discontinuous
floodplain floodplain sand bed
|
cascades, poclk-rifile, lateral bars, lateral bars, sand sheets, poals, pool—riffle, swampy ponds,
boulder bars, runs, sand sheets, chute inset features, point benches, runs, islands, pools & low
pools, islands, lateral bars,  benches, levees,  channels, swampy low point bars, chute flow siringers,
avulsion midchannel backswamps  sand sheets, flow channel cutoffs, channels,  flat floodplain
channels bars. levees  floodchannels  floodchannels backswamps palec-
| ‘ | ‘ palecchannels  channels
gravel/ gravel/ sand/ sand/ sand/ mud gravel mud/sand
boulders boulders mud mud mud
low low-moderate low-moderate  low sinuosity channelized meandering  wandering fine grained
sinuosity sinuosity  sinuosity sand  fine grained fild fine grained  gravel bed anabranching
boulder gravel ed
bed bed [ |
compound floodplain,  sand sheets, point bars,  multichannel belt,
paint bars, islands, point benches, cutoffs, flat floodplain
pool-riffle paleochannels,
| backswamps
|
ravel sand sand
| | |
meandering meandering multichannel
gravel bed sand bed sand belt

Figureg.7 River Styles tree for a range of River Styles found in coastal NSW. Modified from Brierley et al. (2002).
Reproduced with permission from Elsevier, 2003
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Catchment Area (km2) and Elevation (m)

CONTROLS ON RIVER CHARACTER & BE
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PROCEDURAL TREE vs. SPECIFIC T

Columbia River Basin River Styles Procedural Tree valley setting 10-90% of channel abuts
confining margin
laterally confined valley setting

Partly Confined )
(>90% of channel abuts confining margin)

1
laterally-unconfined valley setting
(<10% of channel abuts channel margin)

partly-confined valley setting
(10-90% of channel abuts confining margin)

presence/

bedrock-controlled

planform-controlled
Sstant of floadpiain discontinuous floodplain discontinuous floodplain
| 1
[
planform low-moderate medium-high sinuosity moderate-low sinuosity low-moderate
absent or discontinuous . i : sinuosity active meandering active meandering sinuosity
channel continuous channe >60-90% confined >30-50% confined >60-90% confined ~50% confined
| |
floodplain terrace, anabranch, terrace, alluvial fan, fine grained
terrace, bench
. X geomorphic units meander cutoff, meander cutoff irregular floodplain
presence/absence of occasional degree of lateral confinement alaacharnale R paleochannel,
floodplain pockets and valley configuration paleocutbanks,
alluvial/debris fan
(bedrock versus planform controlled)
instream riffles, pools, runs, pools, riffles, wioody debris-forced bars, bank-attached and
geomorphic Units point bars, scroll bars, runs, point bars, id-channel
islands, chute cutoffs, cutbanks point, and diagonal bars gravel bars, riffles,
restoration structures runs, cutbanks, pools, rapids, runs,
chute cutoffs cutbank
river planform river planform |
bed material texture cobble, gravel cobble, gravel cobble, gravel

floodplain geomorphic units

floodplain geomerphic Units floodplain geomorphic Units

! 1

floodplain geomorphic Units

ural® elements.

sand

BA woody debris

silt, sand
|
€S and BA woody debris,
restoration structure

|
woody debris
woody debris-forced bars

boulder, cobble,
gravel

CS woody debris

o BEDROCK-CONTROLLED MEANDERING PLANFORM LOW-MODERATE SINUOSITY LOW SINUOSITY
ELONGATE DISCONTINUOUS CONTROLLED DISCONTINUOUS PLANFORM CONTROLLED PLANFORM CONTROLLED
instream geomorphic units instream geomorphic units instream geomorphic units instream geomorphic units FLOODPLAIN FLOODPLAIN DISCONTINUOUS FLOODPLAIN ANABRANCHING

bed material texture

structural elements

| !

bed material texture

structural Elements

valley floor texture

bed material texture

structural elements

*BA

bank-attached
nnel spanning
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