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What are the different scales?

Catchment: all watershed Catchment

Segment: ~103-10* W i

Reach Segment

Reach: ~102-103 W

Morphologic: ~10°-101 W

Hydraulic Unit Microhabitat
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River Scales




What is the approach to analyzing the Lower Yuba River?

What are the segment scale characteristics?

What is the delineation of reaches within the segment?

What are the reach scale characteristics?

Does the study segment exhibit geometric organization at
the reach scale?

Geomorphic Questions




What is the approach to analyzing the Lower Yuba River?

Can 2D model results be used to rationally delineate
morphological units?

What morpho unit types are present in the LYR?

What is the natural organization of the morpho units?

Do the morpho units exhibit longitudinal and lateral
variability?

Geomorphic Questions




What is the segment scale?
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What are the hydro-geomorphic characteristics at the segment scale?
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What are the hydro-geomorphic characteristics at the segment scale?
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* Baseflow = 880/530 cfs
Bankfull = 5,000 cfs
Valley = geomorphically active corridor

Segment Scale




What is the delineation of reaches within the segment?
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What are the hydro-geomorphic characteristics at the reach scale?

: Reach Baseflow Ban kfuII VaI Iey Thalweg Length
Width (ft) | Width (ft) | Width (ft) Slope (%) (ft)

Englebright

0.31 4130

Dam
Narrows n/a n/a 298 n/a 6,700
Uil ee 205 273 544 0.20 20,790

Bend
Parks Bar 199 307 976 0.19 25,980
Dry Creek 248 419 1,009 0.14 12,470
DEGUETE 197 379 1,472 0.18 18,500

Point Dam

Hallwood 183 330 889* 0.13 27,500
Marysville 174 231 562* 0.05 17,500

Reaches




Can 2-D model results be used to rationally delineate morphological units?

Two-dimensional

EREE ...

Morphological Unit
Delineation Methods




Can 2-D model results be used to rationally delineate morphological units?

Low flow hydraulics
best reflect underlying
topographic variability

Increasing discharge
drowns out topography

Hydraulics & Landforms




Can 2-D model results be used to rationally delineate morphological units?

In-Channel Units:
Pool / Forced Pool

Quantified and
delineated from
baseflow hydraulics

Depth (ft)

Slack Water
Slow Glide

RiTfe :
Riffle

Iransition

Calibrated with field- i
based knowledge

1 . 2 3
Velocity (fps)

Morphological Units




Can 2-D model results be used to rationally delineate morphological units?

Model Depths Model Velocities
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Can 2-D model results be used to rationally delineate morphological units?

River Depths
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Can 2-D model results be used to rationally delineate morphological units?

Wetted Areas MU Delineations
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Can 2-D model results be used to rationally delineate morphological units?

DPD Reach Marysville Reach

-
Morphological Units 7727 lateral bar [ run
Classification 7 mediatbar [ stackwater
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| chute 1 pond swale
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What morphological unit types are present in the LYR?

In-Channel Bed In-Channel Bar

* Chute o Lateral Bar

5 Eunl  Point Bar

e Poo :

. Riffle » Medial Bar

o Riffle Transition « Swale

o Fast Glide e Hillside / Bedrock

e Slow Glide
e Slackwater

Morphological Units




When is a Riffle a Riffle?

Morphologic Unit Meso-Habitat
 Independent of Flow « Varies with Flow
e Landform * Depth, Velocity, Substrate

o Geomorphic

794 cfs

Definitions

* Biologic

' 26,000 cfs




What morphological unit types are present in the LYR?

MU [ Marysville | Hallwood | DPD [ Dry Creek | ParksBar | Timbuctoo | Englebright | _Total |

Riffle
Run 2.1%
Slack-
water 16.9%
Slow Glide 6.1%

Lateral Bar 16.6%
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Point Bar 4.4%
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Bedrock 0.0%
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What is the natural organization of the morphological units?

MU - Organization




What is the natural organization of the morphological units?
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What is the natural organization of the morphological units?
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What is the natural organization of the morphological units?

Lateral Bar PDF Swale PDF
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What is the natural organization of the morphological units?

B. Bar
1
Marysville Hallwood DPD Dry Creek ! Parks Bar [ .
$os8 _—
<
2
506 —Lateral Bar
[*]
@ — Medial Bar
® ]
204 3 im ——Point Bar
& z iz
2 Timbuctoo 3 & ——Swale
3 0.2 3 = ——Hillside/Bedrock
0
0 25,000 50,000 75,000 100,000 125,000

Station Distance (Feet from downstream confluence)

MU — Distribution




What is the natural organization of the morphological units?

Fast Riffle Point
| e | 5 o | o | 285 | o | 2 Lo
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What is the geometric organization at the reach scale?

Timbuctoo | . | Fast riffle | Riffle Point | ¢\ yale
Bend gllde Trans. bar

Spacmg (ft) 1,064 1,125 1,172 3,830 5,509
3.9 3.5 4.1 4.3 3.2 3.4 14.0 20.1
# of spacings 19 21 18 17 22 22 5 2

Fast Riffle Pomt
oo [ [ 52 o L |8 ] e [ 550 Lome

| Spacing (ft) 1617 1,010 1,847 1173 1,380 2,652 1,492
| #widths [ 2.7 4.9 3.1 3.6 2.6 7.0 3.9

#ofpais : 11 187 7”10 15 12” 7“18 e 5 117

MU — Reach Scale Spacing




What is the natural organization of the morphological units?

How many non-
directional, unique
transitions exist
between sets of
morphologic units?

Do morphologic units
exhibit a “preference”
or “avoidance” for
other unit types?

MU — Adjacency




What is the natural organization of the morphological units?
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Do the morphological units exhibit lateral variability?

Two-dimensional

] [ ] One-dimensional

[

MU — Lateral Variability




Do the morphological units exhibit lateral variability?
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Do the morphological units exhibit lateral variability?
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Reaches

New Methodology

7/ geomorphically distinct
reaches

» Transparent delineation
method

-%-

W
U"_‘-Isl\.'
L=En w

Elevation (ft)
— — s P
Dry Creek

- B

[T ] 8 [T [

wmooou LA = w
—-..TheNarrows _ _

Englebright Dam

Timbuctoo Bend

30,000 60,000 90,000 120,000 150,000
Distance from Downstream Confluence

E>

Ssummary

o Use of 2D model results
to map in-channel
landforms

e Objective method




Morphological Units

Spatial Organization

e Distinct hydraulic and
geomorphic metrics

e 8 in-channel bed units

Non-random structure

 Longitudinal location
‘preference’

 Longitudinal spacing
* Adjacency ‘preference’
o Lateral variability




Where can we go from here?

o Stratify with biologic
data (e.g. redds,
vegetation, etc.)

* Flow-dependent
hydraulics & habitat

e HSC & microhabitat

» Topographic change maps

ProCesses

Future Goals




Questions or Clarifications?

e Acknowledgements
 Anne Senter

e Dylan Garner
e RMT Members

Thank you

July 11, 2011 LYR Symposium
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