Geomorphic Unit Toolkit

2015CHaMRCampc Advanced Workshop

Cove, Oregog June 4th 2015

Presenters:

Joe WheatonySU

Phl”IpBallley ,);u_ UtahStateUmverSlty

PHOLOGY & TOPOGRAPHIC
ANA YSIS LABDFIATDHY




THREE PRIMARY MOTIVATIONS

1.

BN HENIGLE

Geomorphic Units comprise
fish habitat-> Build stronger
fish habitat relationships

Geomorphic Units are
readily derivable from
topography, if we have
clearer topographic
definitions

Geomorphic Unit
Assemblages are predictable
by reach type & condition
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IN CHaMP:-REWS TAUGHT HOW TO PAINT

Water Depth
Depth (m)

[ ]0-0.05 |l 0.35-0.4
[]0.05-0.1 |l 0.4-0.45
[7]0.1-0.15 |l 0.45- 0.5
[ 0.15-0.2 | 0.5 - 0.55
. [ 0.2-0.25 g 0.55-0.6

7" [ 0.25-0.3 | 0.6 - 0.65
/ [ 03-0.35 | 0.65-0.7

Detrended DEM (m)
w High:101.84

7 Low 1 99.20
Water Extent 1 1
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CHANNEBUNITS & CREW VARIABILITY

Comparing SimplesComplex Sites

WEST CHICKEN CREEK

WEST CHICKEN CREEK

Channel Unit

200 25 Unit Type
- B :!Pool
NE 150 20 B riffle
= 15 [ Pool, Run
@ 100 g -PooI,R.ifﬂe
< (@] 10 | Run, Riffle
oN © Pool, Run, Riffle
L 507 5 - I Run, Riffle, Rapid
@
= o 0-

1 2 3 6 7 1
Crew
GRANDE RONDE RIVER - UPPER ¢ B o
8 4 . GRANDE RONDE RIVER UPPER
NE 6000 6
-~ L
O 4000 S -
| -
< S
™' 2000 2
Q
= 0- ! 0-
1 3 4 6 7 1 3 4 6 7
Crew Crew
B Pool MNon-Turbulent " Riffle IMRapid 1
MBI Take homeA lot of crew variability —7 77 5..

Y e e




HYDRAULICALLY INFORWED

A 2D Hydraulic classification to
determine morphological units

. Morphological units

chute riffle transition Pool / Forced Pool

fast glide I run
I slackwater
slow glide

Depth (ft)

Slack Water
Slow Glide

Riiffle

lransition Riffle

1 2
Velocity (fps)

A SeeWyrick& Pasternack2014)
Geomorphology
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GEOMORPHIC UNIT DEFINITION

AA geomorphic unit is a landform that is a byproduct of
erosion and deposition of sediment

AFluvial geomorphic units are the result of fluvial (by
water) erosion and deposition

For mapping purposes: s e
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HILLSLOPE
or UPLAND

TAXONOMY FOR

Is surface
inundated by
FAN mainstem
> floods?

LANDFORMS

Four Tiers
A Stage Height o
A Shape .

A Morphology o) & !
A Roughness/Vegetation

Position
Morphology
.
: SPROXIMAL %
Ver UVI a : *DISTAL
1ePROXIMAL TO DISTAL

Surface

ACTIVE
FLOODPLAIN

1 Identifya GU
(geomorphic unit)

Is GU in
channel or out
of channel
(< or > BF)

2 Consider

Shape
of GU

Concavity

< Bankfull

3 Identify Key Attributes to
Differentiate Specific Morphologies

Floodplain

in Channel

IN-CHANNEL

Hillslopes
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D Valley Bottoms

CONVEX T1

Valleys
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NOT ALL KEY ATTRIBUTES
ARE NECESSARY TO IDENTIFY
EVERY GEOMORPHIC UNIT
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/0 aredistinctive

Clearer, topographically
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TIER &, STAGE HEIGHTLEADS TO
GEOMORPHIC MAP

1 Identify a GU
(geomorphic unit)

Stage Height R

Q Terrace or Fan
Valleys

Is surface
inundated by
mainstem
floods?

No L
0 fongeq IN-CHANNEL

TERRACE of channel
or FAN (< or > BF)

Histarically)

| 2 Consider

Shape
of GU

Laterally-Unconfined Meandering

N AThe building blocks of a Valley

fp

VS.

AThe building blocks of a Valley
E Bottom?

GEOMORPHIC UNITS (TIER 1)
Ch = Channel Tr= Terrace
Fp= Floodplain Fa= Fan
Hs = Hillslope




(A) Wright Creek

TIER 1 APPLIED W

——

AContrasting valley settings

show different
dis}ributions of tier 1 5
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See Tier 2 & 3 Maps

B) Bear Valley Creek

14

GEOMORPHIC UNITS (TIER 1)
Tr=Terrace

MARGIN TYPES
Confining Margin @ (h=Channel
Valley Margin @ Fp= Floodplain fa= Fan
Hs = Hillslope

Valley Bottom Margin
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TIER 2SHAPE

4 Identify a GU

TIER1 (geomorphic unit)
'8 Stage Height i EL

IsGU in

Is surface

TERRACE inundated by thannel or out\_< Bankfull
i of channel
or FAN mf?cl)rcl)sat:?m < or > BF)
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FLOODPLAIN | Shape
of GU
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TIER 2 APPLIED

i

UNITS
TIER 2 - Shape / Type

w2 Transition Zones
«#» Channel Margin

Structural Elements
et WD

IN-CHANNEL
»%  Concave In-Channel (i.e. Pools)

Convex In-Channel Features (i.e. Bars)
Planar In-Channel Features

OUT-OF-CHANNEL

wa» Convex Fan
Planar Active Floodplain



TIER aMORPHOLOGY

TIER 3 \ s 4
Morphology r 3 Identify Key Attributes to

Differentiate Specific Morphologies
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Key Tier 3 Attributes: |Types Description
Occurs when a non-uniform hydraulic flow pattern creates a flow environment conducive to forcir
GU Forcing maintenance or accentuation of a geomorphic unit.
>Not For celdheGUformsonitsown (e.g.free bars)
7By St ruct [Foreng caEhe gagrechby structural elements (e.g. large woody debris causing a plunge pool or
7By Ge o mor garging caghe caused by another geomorphic unit (e.g. a pool can be forced by a bar)
7By Planfo IF@fcing can be induced by sinuosity (e.g. flow separation on inside bends leading to point bars)
Forcing is often associated with flow width expansion for depositional units and flow with constricti
ZBy Fl ow Wjdth
GU Orientation The orientation is defined by the longest axis of the geomorphic unit and relative to dominant flow
>Transver s glransverse units are oriented perpendicular to theritties)e.g.
ZStreamwi s gStreamwise units are oriented parallel to the forede.poolare elongated in a streamwise fashion as
with the convergent flow jet)
?Diagonal Diagonal units intersect the channel at an angle and flow is shunted diagonally over them at high
>Radi al DS |Some units have lobate shapesofeate bajswhich
GU Position Defines the position of the GU within the low-flow channel
ZBank- At t a pvang dnits are appended to the channel margios{®ans Note 'bank-attached' is common termionc
the fluvial literature even though the entire length of all channels are bound by true banks. Chanr
generic term, but less common.
7Channel S|P&g wjtsgrg bank-attached on both sides and span the entire low flowifiliegnnel (e.g.
> Mi d - Ch an n |[©®me units are not attached to a channel margin and occur in the center oflardiautieh( B)y.
¥Si de- Ch a n [lF@ some mapping purposes, itis helpful to differentiate units that only occur in side and/or secon

Low Flow Water Surface Slope

Especially for in-channel, planar units, low flow water surface slope is a helpful way of differentiati
spectrum from low-slope glides, through intermediate slope runs and riffles, through high slope ra
slope cascades.

SE| at Water surface slope =0
Shall ow Water surface slope < 0.005
>Moder at e |Watersurface slope >0.005 & <0.03
7Steep Water surface slope > 0.03
Low Flow Relative Roughness Relative roughness is defined as the ratio of roughness height te/figw depth (z
SLow Relative roughness < 0.5 (i.e. majority of flow depth not obstructed by substrate)
ZModer at e |Relative roughness between 0.5 and 1 (i.e. majority of flow depth obstructed by substrate, but su
protruding from water surface)
ZHi gh Relative roughness > 1 (i.e. particles protruding from water surface)
?Very Hi gh |Relatve roughness>>1 (i.e. fow depth is negligible relative to massive boulders protruding frorn




Tier ]

Tier 2

Tier 3

Stage Height Shape/Type  Specific Morphology Key Attributes to Differentiate Specific Morphologies
GU Forcing Low Flow Relative GU Orientation| GU Position | Low Flow Watd
Roughness Surface Slopg Also Known As | Similar to or Confused Witl
z Planar
Ledge, but depositional featurt
Terrace, but within active banl
7 |Bench Not Forced Varies Streamwise Bank-Attached |Varies Inset Floodplain channel
Bench, but erosional feature;
Terrace, but within active banl
7 Ledge Not Forced Varies Streamwise Bank-Attached |Varies Inset Floodplain channel
Run, but much lower gradient
7 |Glide Not Forced Low (< 0.5) Streamwise Varies Shallow NA surface and low relative rougt
Shallow to Sometimes confused with riffle:
7 |IRun Not Forced Moderate (< 1) Streamwise Varies Moderate NA glides
Cascade, butless relative
roughness and lacking vertica
7 Rapid Varies High (> 1) Streamwise Varies Moderate to StefpA drops
Rapid, but more relative rougt
steeper water surface, and ve
drops; Sometimes confused w
7 |cascade Varies Very High (>>1) Streamwise Varies Steep NA step-pools
7 |Concavity (e.g. Pool)
Similar to other pools but fount
disconnected side channels o1
7 |Backwater Grade Control Low (< 0.5) Varies Side Channel |Flat Slackwater secondary channels
Structurally forced pool, but fo
by bar shunting flow against
7 |Bar-Forced Pool By Bar Low (< 0.5) Streamwise Bank-Attached |Shallow NA resistant boundary
Grade Control from Bea| A specific example of a dammi
7 |Beaver Pond Dam SE Low (< 0.5) Streamwise Channel Spanninglat Beaver Pool pool
Shallow thalweg, but generally
steeper and dissecting bar; Al
confused with flood channels,
Bank-Attached o these are in-channel short-cir¢
7 |Chute Planform Varies Streamwise Mid-Channel Moderate NA forms
7 |Confluence Pool Planform Low (< 0.5) Streamwise Varies Shallow Scour Pool
Beaver pond, butforcing SE ¢
any channel spanning obstruc
Also confused with the upstree
7 |Dammed Pool DS Grade Control from BBw (< 0.5) Streamwise Channel Spanninghallow NA pool in a step pool
7 Plunge Pool US Grade Control from BBw (< 0.5) Transverse Varies Flat Scour Pool
7 |[Ramp Planform Varies Varies NA
Chute, but flow is upstream in
7 |Return Channel Forced by Eddy Bar Varies Streamwise Bank-Attached |Varies NA association with eddy
Varies, but
Forced by planar GU o| Typically Chute, but does notdissecta |
7 |shallow Thalweg occasionally bars Varies Streamwise Bank-Attached [Moderate NA surface
Anabranch or Secondary Chz
except that area separating
Mid-Bankfull secondary and primary chanr
7 Secondary Channel [Planform Varies Streamwise Channel Varies NA < bankfull
Flow Width Constriction Bank-Attached o
7 |Structurally-Forced Roeiced by SE Low (< 0.5) Streamwise Mid-Channel  |Varies NA Sometimes called 'scour pool'




FILTERING THROUGH TAXONOI

Active

Tier 1{In-ChannglFloodplain| Terrace| Fan |Hillslope Total:
Tier 1 Count 1 1 1 1 1 5
Tier 2 Count 3 3 3 3 3 15

Tier 3:

ZConcav|itil2as 12 1 1 1 27
ZConvexl|itil&s 5 0 3 1 27
ZPl anar 6 5 2 0 1 14
Tier 3 Subtotdl: 36 22 3 4 3 68
At NA2NJ G2 CASNAX O2dzE R 0 S
AX ¢CASNI MZ (1Yy26Ay3 LQY AY
AX ¢ASNI HZ (y26Ay3a LQY |
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TIER 3 APPLIED
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GEOMORPHIC UNITS

TIER 3 - Specific Morphology

IN-CHANNEL
Concavities (e.g. Pools)
Chute
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w9 Backwater Pool
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C
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bf i | \W D
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bp OUT-OF-CHANNEL

% Structually Forced Pool s Fans

Convexities (e.g. Bars)

Diagonal Bar
% Bench
« Compound Bar
w5 Point Bar
»% | ateral Bar
. Riffle

oo Alluvial Fan af

Active Floodplain

& Floodplain ¢,
w dsland s
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b
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»= Structurally Forced Riffle ¢

Planar Features
Run rn




ASSEMBLAGES -
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GEOMORPHIC UNITS
TIER 2 - Shape / Type

Transition Zones

«®» Channel Margin

Structural Elements

e LWD

IN-CHANNEL

«#% Concave In-Channel (i.e. Pools)

Convex In-Channel Features (i.e. Bars)
Planar In-Channel Features

OUT-OF-CHANNEL

= Convex Fan
Planar Active Floodplain

Tier 2
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0.50 1

0.25 +

Proportion of Total Area

0.00+

1.004

0.75 4

0.50
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0.00+

Concavity 4
Convexity 4

Planar

Secondary Channel 4

Transition
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RIFFLE

Tier 1 - (< or > bankful)
Tier 2- Convexities

Tier 3 - Channel Spanning
Tier 4 - Riffle

TR MR B

© . fine-grained flood plain |

TIER PHIC UNIT BUILD K. REFERENCE C, 5

.‘p’i&?'

John Day Watershed, OR

hb | Y

GEOMORPHIC FORM

Riffles form as topographic highs along an uneven longitudinal profile,
between bends in sinuous alluvial channels. Alluvial riffles are shallow,
step-like, channel-spanning features.

Bar Forced Pool | Undercut Bank

e

&
PROCESS INTERPRETATION

Riffles are zones of sediment accumulation that increase channel roughness
during high flow stages, and are maintained or built at various flow stages
by the consequent increased turbulence and reduced velocity over the
steepened surface. Riffles are often dissected at low flow stages, and
reworked or removed altogether at stages higher than bankful.

TYPICAL ADJACENT GEOMORPHIC UNITS

Riffles are commonly associated geomoprhic units that help to force it as a channel
spanning bar: the riffle crest and steepened planar surface separates the upstream and
downstream Bar-Forced Pools, Bank-attached bars (i.e., Point Bars), and undercut banks.

TYPICAL SALMONID FISH HABITAT ASSOCIATIONS

Typical fish habitat is focused at pool tails at the tops of riffles where holding
occurs, and pool heads at their bases, where fish can forage on food items
being washed down from the steepened ramp above.

Anadromous life
Fry Parr (Juvinile) Smolt Adult
stages
Foraging
EnergyRefugia | o | o | o | o |
Thermal Refugia

na- Not Applicable ; X - Not Typically Important ; O - Occasionally Provided ; J Critical




Tier ] Tier 2 Tier 3
Stage Height Shape/Type Specific Morphology Key Attributes to Differentiate Specific Morphologies
GU Forcing Low Flow Relative [ GU Orientation| GU Position |Low Flow Watg
Roughness Surface Slopg Also Known As | Similar to or Confused Witl
In-Channel
Z |Convexity (e.g. bar)___
Similar to other bars but found
disconnected side channels ot
7 ckwater Bar Grade Control Varies Varies Side Channel |Varies Slackwater deposit|secondary channels
Bank-Attached o Similar to other bars, butin mu
7 /Boulder Bar Flow Width Varies Streamwise Mid-Channel Varies Boulder Berm higher gradient systems.
An amalgamation of multiple ul
bars and other bar types (con
Compound Bar Varies Varies Varies Varies Varies Bar complex history)
Expansion bar, exceptin resp
Radial DS & to gradient drop from tributary
7 |Confluence Bar Grade Control Varies Streamwise Bank-Attached [Varies NA mainstem.
Planform & Flow Width Point bar, but no longer bank-
/ 7 Diagonal Bar Xpansion Varies Diagonal Mid-Channel Varies Mid-Channel Bar |attached (separated by chute)
lanform, SE, and/or FI Bank-Attached o
/ 7 Eddy Bar xlldlh Constriction Varies Streamwise Mid-Channel Varies Separation Bar
Transverse bar, butin respon
slope lowering, and does not
7 Expansion Bar Flow Width Varies Transverse Mid-Channel Varies NA channel
Bank-Attached o
7 |Forced Bar Varies Varies Streamwise Mid-Channel Varies NA Eddy Bar
\ 1 \ \ 1 Riffie, but forced by channel
spanning structural element bt
7 |Forced Riffle Channer'Spanisig SEModelse (< 1) Transverse Channel Spanninghallow NA in bed
O O Point bars, but can be in bend
By Planform or By Flow lower curvature or channels v
7 |Lateral Bar Width Varies Streamwise Bank-Attached |Varies Alternate Bar lower sinuosity or straight
Similar to other mid-channel b.
but distinctive in DS tear-dropj
7 |Lobate Bar CJrade Control Varies Radial DS Mid-Channel Varies Mid-Channel Bar |shape and avalanche faces
Similar to other mid-channel b
but distinctive in elongated
streamwise orientation and
7 Longitudinal Bar low Width Varies Moderate (<1) [Mid-Channel Varies Mid-Channel Bar |upstream convexity atbar hee
Alternate bars, butin bends w
\ Z |Point Bar Planform forced Varies Streamwise Bank-Attached |Varies Bank-Attached Bar |higher curvature
Eddy Bar, but occurs DS of bc
flow separation and reattachm
7 |Reattachment Bar / |Varies Varies Streamwise Bank-Attached |Varies NA point
Forced by SE and Flow| Scroll bar or levee; generally
% Ridge / Separation Varies Streamwise Bank-Attached [Varies NA straighter, more linear feature
7 \[Riffle / Flow Width Expansion |Moderate (< 1) Transverse Channel Spanniniloderate Transverse Bar  |Sometimes confused with runs
Planform & Flow Width Ridge, but positioned on point
7 roll Bar / Expansion Varies Streamwise Bank-Attached [Varies NA and generally curved
The fundamental building bloc
7 Ur}anr / Flow Width Expansion |Varies Varies Varies Varies NA bars




TIER £, ON THAT RIFFLE

1 Identify a GU
(geomorphic unit)

TIER 1
Stage Heigh”

Valleys
@ Valley Bottoms

Is GU in
channel or out
of channel

(< or > BF)

2 Consider

Shape
of GU
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2 Consider

Shape
of GU

Concavity Convexity

CONCAVE T1

CONVEX T1

D
3 Identify Key Attributes to ¢
Differentiate Specific Morphologies r
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concavity)

Concave Planar Convex
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TIER aMORPHOLOGY

TIER3 \ a4
Morphology - 3 Identify Key Attributes to

Differentiate Specific Morphologies

GU
Position
(In Channel)

¢ oBANK-ATTACHED %
3: i *CHANNEL SPANNING
L]

odplain

~mmm--

*MID-CHANNEL
*SIDE-CHANNEL

> .
~

GU
Orientation
(In Channel)

GU
Forcing
(In Channel)

Low Flow
Relative
Roughness

--------------------
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Key Tier 3 Attributes: |Types Description
Occurs when a non-uniform hydraulic flow pattern creates a flow environment conducive to forcir
GU Forcing maintenance or accentuation of a geomorphic unit.
>Not For celdheGUformsonitsown (e.g.free bars)
7By St ruct [Foreng caEhe gagrechby structural elements (e.g. large woody debris causing a plunge pool or
7By Ge o mor garging caghe caused by another geomorphic unit (e.g. a pool can be forced by a bar)
7By Planfo IF@fcing can be induced by sinuosity (e.g. flow separation on inside bends leading to point bars)
Forcing is often associated with flow width expansion for depositional units and flow with constricti
7By Flow W dth
GU Orientation The orientation is defined by the longest axis of the geomorphic unit and relative to dominant flow
>Transver slelransverse units are oriented perpendicular to therifties)e.g.
ZStreamwi s gStreamwise units are oriented parallel to the forede.poolare elongated in a streamwise fashion as
with the convergent flow jet)
?Diagonal Diagonal units intersect the channel at an angle and flow is shunted diagonally over them at high
>Radi al DS |Some units have lobate shapesofeate bajswhich
GU Position Defines the position of the GU within the low-flow channel
ZBank- At t a pvang dnits are appended to the channel margios{®ans Note 'bank-attached' is common termionc
the fluvial literature even though the entire length of all channels are bound by true banks. Chanr
generic term, but less common.
7Channel S|P Witsqrg bank-attached on both sides and span the entire low flowifilegnnel (e.g.
> Mi d - Ch an n |[©®me units are not attached to a channel margin and occur in the center oflardiautieh( B)y.
¥Si de- Ch a n [lF@ some mapping purposes, itis helpful to differentiate units that only occur in side and/or secon

Low Flow Water Surface Slope

Especially for in-channel, planar units, low flow water surface slope is a helpful way of differentiati
spectrum from low-slope glides, through intermediate slope runs and riffles, through high slope ra
slope cascades.

SE| at Water surface slope =0
_______ Shall ow Water surface slope < 0.005
>Moder at e |Watersurface slope >0.005 & <0.03
7Steep Water surface slope > 0.03
Low Flow Relative Roughness Relative roughness is defined as the ratio of roughness height te/figw depth (z
SLow Relative roughness < 0.5 (i.e. majority of flow depth not obstructed by substrate)
ZModer at e |Relative roughness between 0.5 and 1 (i.e. majority of flow depth obstructed by substrate, but su
protruding from water surface)
ZHi gh Relative roughness > 1 (i.e. particles protruding from water surface)
?Very Hi gh |Relatve roughness>>1 (i.e. fow depth is negligible relative to massive boulders protruding frorn




Tier 1

Tier 2

Tier 3

Stage Heig

t

Shape/Typ|

e Specific Morpholog

Key Attributes to Differentiate Specific Morphologies

GU Forcing

Low Flow Relative
Roughness

GU Orientation

GU Position

Low Flow Watq

Surface Slop€g

Also Known As

Similar to or Confused Witl

In-Channel

Z

Convexity (e

.g. bar)

N¢

N«

N«

N¢

N¢

N«

N¢

N

N«

N¢

N«

N«

N¢

N

Riffle

Flow Width Expansion |Moderate (<1)

|Transverse

Channel Spanniri'lgloderate

Transverse Bar

Sometimes confused with runs

N¢

N¢




SHALLOW THALWEG

Tier 1 - in-channel
L Tier 2 - Concavity (in channel cross section)

Key Attributes to Differentiate Specific Morphologies

GU Forcing Low Flow Relati GU Ori GU Position Low Flow Water
Roughness Surface Slope
Forced by planar GU Varies Streamwise Bank- Attached Varies, but typically
or occasionally bars moderate

GEOMORPHIC FORM

A shallow thalweg is an in-channel concavity,
found on the outside bend of a channel that is
distinctive because although it shows a concave
form in cross section, longitudinally it lacks a
concavity or residual pool. A thalweg is simply the
deepest part of the cross section of the channel,
which can be traced as a line along any channel.
A shallow thalweg is a concave geomorphic unit
that surrounds this line and is distinctive for its
bank-attached position and its elongate and
streamwise orientation along the thalweg.

B s shallow thalweg
channel cross-section

TYPICAL CONFIGURATIONS

Shallow thalwegs are typically found along the banks of the outside bends of
channels, where the main channel is dominated by planar geomorphic units
(e.g. runs, glides, rapids), or occasionally poorly defined, broad-faced bars.
Their position is one in which you often expect to find a pool, but this
concavity lacks a residual pool of qualifying size.

Wenatchee River, Washington
et .

Planar geomorphic unit (run)

The long profile of a channel associated with a
{ shallow thalweg, lacking pools or residual pool

features. The shallow thalweg would not have
a puddle left over if the river were drained.

residual pools riffle crests

hs

A long profile with riffles and pools and
residual pool features shown

PROCESS INTERPRETATION

Shallow thalwegs are typically stable geomorphic units characterized by
modest erosion in an outside bend (usually of low curvature), that is inade-
quate to excavate or maintain a pool. They form adjacent to planar geomor-
phic units or broad bars that steer the flow towards the edge of the channel so
they winnow out a thalweg where those flows are concentrated. Shallow
thalwegs are maintained most often in stable channels that are transport
limited (e.g. plane-bed). They also form in non-transport limited situations
where active bars or planar units force lateral migration and bank erosion
where the rate of retreat is overwhelmed by deposition from the bar, which
prevents a pool from fully forming (for pools to form in this situation would
require a more resistant bank to concentrate the flow energy).

SIMILAR TO OR MISTAKEN WITH

Shallow thalwegs are similar to elongated bar-forced pools on outside bends
and could be confused with them if the pool is weakly formed. They could
also be confused with a chute, which tends to short-circuit flows across bar
or floodplain surfaces and not be located on an outside bend.




G UT Geomorphic Unit Toolbar Workflow
Topographic Data

Lidar or field-based

Various raster
analyses

Y
Evidence Rasters

Use rules to represent
unit membership based

off single line of evidence
Bankflull Depth j sing / « | Evidence Membership
Slope s Raster
DEM Relief
etc.

Combine 2+ evidence membership
rasters to represent membership
based off multiple lines of evidence

Y

Geomorphic Unit
Membership Raster

Raster ta crisp polygon at
user defined membership
fe.g., 0.6)

Y

Vector Tier 2
Geomorphic Unit

Use key attributes to differentiate
specific Tier 3 morphology

Y

Vector Tier 3
Geomorphic Unit

(Optional) Use key atiributes to differentiate
specific Tier 4 sub-morphology. Requires
auxiliary habitat dato (e.q., grain size, vegetation).

Y

RN HEY kS
e Vector Tier 4

[
ISEMP Geomorphic Unit

|
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PLANAR (RAPID, CASCADE) DELINEATION

Process 1: individual Membership

Daes cell
have value
?

NO

VES |

Is cell

Normalized Distance from
Non-qualifying Concavities l—»

m\

Bankfull
Planar {rapid, cascade)
Mermbership

normbistance
5057

(mermalized by BF width]

Nembership = 5.6

Iscell

Normalized Distance
Planar (rapid, cascade)
Membership

normDetSD
<037

YES

Mean Bankfull Detrended Slope Membership = 0.01

Mormalized Detrended 5D
Planar (rapid, cascade)
Membarship

Mean Bankfull Detrended Slope
Planar (rapid, cascade)
Mermbership

Inverse Tier 24
Planar (rapid, cascade)
Mambership

Process 2: Combined Membership

iy Memibership

Process 3: Filter

Planar [rapid, cascade) Member:

Is Planar
{rapid, cascade)
Membership
»057

Sethull{ras = 0.5, 1)
Shrink [2 cells]

Region Group
Zanal Geometry [Area]

Is Area
>0.5 = BEW?

Mon-qualifying Planar (ropid, cascode)

ton-qualifying Planar (ropid, cascode)

‘ Expand [2 cells] b-—)l

Con[Expand >0, 1]

l

)

‘ Raster to Polygon b

| OQUTPUT PLANAR RASTER

Attribute tier 1 Field
Attribute lier 2 Field

B

Process 4: Attribute

Planar irapid, cascade) Palygon(s)

Is polygon
200 ww
of 2 2 wetted
edges?

Attribute Pasition a5
‘Channe! Spanaing’

Is polygen
0.1 % Ww
ofonly 1wetted

Artribure Posidan 03
“Midd Channel’

Wk Aticiched”

Mttibute Areo Fiekd
Attribute Length Fild
Attribute Width Field

Is polygen
length >
polygon width?

Attribute Origntation os
Streomwise’

Mon-gualifying Planar (ropid, cascade}

*Requires correctly dividual welted

1) *flvers:




AUTOMATED

METHODS

A All CHaMP topographic
surveys run through the

RBT

A Developing/testing using
sites we know well
A Make rulesscaleabld
(e.g. 10%avgbankfull

width NOT 2 m)

A GUTswill be part of RBT

tool

BN HENIGLE

|

Hydraulic Model
Outputs

|

Topographic
Data

LiDAR or

Field-based
high resolution
DEMs

Various
raster
analyses

a
Evidence Rasters

Depth

Wet/Dry

High Above Detrended BF
Slope
Distance From Banks

Convex

Concave
etc..

Species &
Life stage
dependent
Suitability
Curves

Habitat
Suitability Maps

Optional

Use a series of
rules to represent
unit probability
based off single line
of evidence

¥

Evidence Probability
Raster

Combine 2+ evidence
probability rasters to
represent probability based
off multiple lines of evidence

Geomorphic Unit
Probability Rasters

Raster to crisp polygon at
user defined probability (e.g.
0.68 or 1 SD)

Vector Tier 2
Geomorphic Units

Refine assignment
using position

Vector Tier 3
Geomorphic Units

(Optional) Manual,
interactive, or rule-based
refinement of classification

Vector Tier 4
Geomorphic Units




TOPOGRAPHIC LINES OF EVIDE

Water Depth

meters
High : 1.15

Low : 0.00

Normalized Concavity
| High: 1

S low i 0

! ! I ! | 1
0 10 20 30 40 50 Meters

CHaMP
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Concavity Transform Functions
Bear Valley Creek, Lemhi Basin, ID

Bankfull
1.00
0.75
0.50
Water Depth 0.25
meters
- High : 1.15 0.00 - : : : : :
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TFSTRANSFORM IT TO A PROBAE

Concavity Transform Functiens
Bear Valley Creek, Lemhi Basin, 1D

Bankdull
.00
075
050
025
0001 T T T T
a.00 035 aso 05 Loo

Normalized Bankfull Depth

Water Depth

Concavity Membership
&

meters o , ‘ | |
B o 0.00 0.25 as0 0.75 100
- High : 1.15 Normalired Concaviy
1.004
Low : 0.00
0504
0.254
0.00 1 T
Q.00 0.2 0.50 0.7 1.00

Normalized Concavity
| High: 1

= Llow: 0

! ! I ! | 1
0 10 20 30 40 50 Meters

ISEMP
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WATER DEPTH
EVIDENCE

Probability of
Being a Pool

Blo-o01

[ o.1-0.2
[ Jo2-03
[ ]o3-04
[ Joa-05
[ ]os-06

NORMALIZED [lo6-07
CONCAVITY [Jo7-08
EVIDENCE

[os-09

I I I T 1
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Bos-1




COMBINE PROBABILITIES

WATER DEPTH Probability of
EVIDENCE Being a Pool
Blo-o1
[ Jo1-02
[ Jo2-03
[ Jo3-04
Probability of [: 04-05
Being a Pool : :
Blo-o: [ Jos-06
[o1-02 MULTIPLICATIVE [ Jo6-07
[ Jo2-03 WEIGHTED [ Jo7-08
B o3-03 [ os-09
[ Joa-o05 N T T T T 1 - 0.9
O] 0' 0'6 0 10 20 30 40 50 Meters 9-1
.5-0.
NORMALIZED B 06-0.7
CONCAVITY I o7-08
EVIDENCE I 0s-09
Y L L — Bos-1
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Tier 2 Membership Rasters
Bear Valley Creek, Lemhi Basin, ID
C E TEGORIES OUT OF CHANNEL IN CHANNEL

Probability of
Being a Pool

Bl o-01

o1-02
[ Joz2-03
[ ]o3-04
[ Joa-05
[ Jos-06
[ Jo6-07
[o7-08
[o08-09
Bl os-1

Geomorphic Unit
Membership

wm High:1.0
W Low: 0.0

FLOODPLAIN
CONCAVITY

MULTIPLICATIVE
WEIGHTED

TERRACE
CONVEXITY
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HILLSLOPE/

PLANAR

INTERFACE

CUTBANKS
BANKS

0 5 10 15 20 25 Meters




THRESHOLD MEMBERSHIP




