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Mountain headwater streams
flow swiftly down steep
slopes and cut a deep

V-shaped valley. Low-elevation streams

Rapids and mer
ge and flow down At an even lower
waterfalls are gentler slopes. The

elevation a river wanders v '
common. valley broadens and EROSWAN TRANSPFORY

) . and meanders slowly

the river begins to across a broad, nearly flat
meander. valley. At its mouth it may
divide into many separate
channels as it flows across
a delta built up of river-

borne sediments and into
the sea.
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v CROSS SECTIONS

From Miller (1990).
©1990 Wadsworth Publishing Co.
‘Three longitudinal profile zones,

Fig. 127
In Stream Corridor Restoration: Principles, Processes, and Practices, 10/98.
Interagency Stream Restoration Working Group (15 Federal Agencies of the US).




Independent and Dependent
Controls

Inflow Discharge Hydrograph + Inflow Sediment Hydrograph

Qs
Driving M Wash load
variables

Bed matenal load

Time

Boundary
characteristics

S : )
Valley, slope and topography Riparian vegetation

el -

Cross-sectional geomety Long profile Planform
{width, depth, maximum depth)  (channel slope)

Thorne (1997)
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Parameter Sand bed Gravel bed
Bed material transport Continuous Episodic
Variation in sediment transport (Velocity) ° (Velocity) °
Armoring Ineffective Significant
Bed forms and changes in bed roughness / Rapidly Not rapidly adjustable /
configuration adjusting across formed by relatively
flow events infrequent events

Scour depth Deep Shallow
Variation in scour depth Rapid Slow
Slope and Stream Power Low High
Channel response to changed hydrology Rapid Slower
Sensitivity to changed sediment loads High Lower

Small Large

Variation in bed material size




Flow Regime




Colorado River Satilla River Dry Creek

Streamflow

Floodplain Channel A
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Physical habitat created, destroyed, recreated — a shape-shifting mosaic of patches
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Reference Period

o 1980-2010 Interact with climate?

Q100 Outliers
© 1990-2010

% of Population Density Change
Census 1990-2010
B 2% --50%
B 49% —-15%
I 14% 1%
[ 0% -10%
[ 1% -25%

[ ] 26% - 20%
[ a1%-60%
[ 61%-80%
I 1% - 100%

z B 101%-150%
National Interstate Highways (2010) B 1515 - 373%

(x10% fps)

7

Median Specific Discharge

Barros et al. (2014)
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Change in flood risk is not new.

But how will land use change

Reference
Period
@ 1900-2010
»1920-2010
® 1950-2010
#1980-2010




Trends in the Annual Minimum 7-day Mean Streamflow

Non-significant Increase
A Significant Increase
7 Non-Significant Decrease
v Significant Decrease
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Table 8. Hierarchy of Functions.

Rank Function

Functions Directly Affected’

Functions Indirectly Affected’

1 Hydrodynamic Character 2.3,4,5.6,7,8,9, 10, 11,12, 14,15 |13

2 Stream Evolution Processes 1,3.4,5,6,7,8,10, 11,12, 14, 15 9,13

3 Surface Water Storage Processes 1,4.6,10, 11,12, 14,15 2,5.7,8 9 13
4 Sediment Continuity 3,5,6,7,8,9,11,15 1,13, 14

5 Riparian Succession 1,2, 3,4,6,12, 14, 15 9,13

6 Energy Management 1,2, 3,4,5,7,8,15 -

7 Substrate and Structural Processes 1,2.4,6,7,10, 15 59 11,13

8 Quality and Quantity of Sediments 2,4,5,6,7,10,15 1,9, 11,14

9 Biological Communities and Processes 5, 11,13, 14,15 1,2,3,7,8,10,12
10 Surface / Subsurface Water Exchange 1,5, 11,15 3,912, 13

11 Water and Soil Quality 8,9, 13, 14 5

12 Landscape Pathways 9,13, 14,15 6

13 Trophic Structures and Processes 9,11, 14 8

14 Chemical Processes and Nutrient Cycles (8,9, 13 6

15 Necessary Habitats for all Life Cycles 9,12, 13 -

' Listed by number, according to ranking (e.g. Function #6 is Energy Management)

Note: The interactions among functions are such that the relations presented in Table 8 can change with the type of
ecosystem, and the nature and magnitude of the impact, and the specific temporal and spatial scales utilized in the relevant
analysis. This is particularly true for the indirect impacts.

Fischenich (2006)



BIOLOGY »
Biodiversity and the life histories of aquatic and riparian life

PHYSICOCHEMICAL =»
Temperature and oxygen regulation; processing of organic matter and nutrients

GEOMORPHOLOGY »
Transport of wood and sediment to create diverse bed forms and dynamic equilibrium

HYDRAULIC =
Transport of water in the channel, on the floodplain, and through sediments

HYDROLOGY =
Transport of water from the watershed to the channel

Land cover / land use, vegetation

T T

Geology Climate



Entrenchi
Ratio

Sinuosity

Stream
Type

Slope

Channel
Material

silt/Clay
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INCREASING SEDIMENT suwgv;}

bed material dominated channels

boulders,
cobbles

Channel types fall into fairly distinct

categories of T and o*

These ratios describe:

* flow power relative to boundary

* erosive forces vs. resisting forces

* hydrology and hydraulics in the
numerator (e.g., Q2) vs. bed
material (e.g., D50) in the
denominator

step-pool
cascade

INCREASING SEDIMENT cusiif&

Decreasing channel stability

INCREASING CHANNEL enmmrg}

_ Directly assesses interactions between
Sogiengna hydrologic and geomorphologic
processes

wash material dominated channels

Decreasing channel stability



INCISED CHANNEL EVOLUTION PHASES
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h = CRITICAL BANK HEIGHT



INCISED CHANNEL EVOLUTION PHASES

MLUD CRAFES

In the Type ITI reach, mass wasting of the banks with
rapid channel widening is the dominant process
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- Inflow Discharge Hydrograph + Inflow Sediment Hydrograph
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: variables

Boundary
characteristics

Valley, slope and topography

Cross-sectional geomety
(width, depth, maximum depth)
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Wash load
_L_‘ /\] Bed material load

Time
Riparian vegetaticn

Long profile Planform
(channel slope)




Conventional Sité Plan LID Site Plan Utilizing Open Space
and Cluster Development

Not all imperviousness and urban land
cover created equal




Urban River Parkways

An Essential Tool for Public Health

Richard 1. Jackson, MD, MPH - UCLA Fielding School of Public Health
Tyler D. Watson, MPH - UCLA Fielding School of Public Health
Andrew Tsiu, MPH - UCLA Fielding School of Public Health
Bianca Shulaker, MURP - USC Department of Urban Planning
Stephanie Hopp, MPH - Johns Hopkins School of Public Health
Mladen Popovic - UC Santa Barbara

July 2014
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Center for
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Enviromental
Health UCLA

Every 1 dollar spent on
trails results in $3 to >$10
of direct medical benefit
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Figure 8. Maximum allowable coefficient of variation to detect changes ranging from 15 to 150%. Figure assumes a two-sample t-est
isheing used to detect change at a 5% level of significance and a power of 80%. The labeled curves show the minimum percent change
that can be detected given a particular coefficient of variation for the parameter being measured and population sample size (figure
courtesy of L. Conquest, Center for Quantitative Studies, University of Washington).




Simplicity is the ultimate sophistication.
-Leonardo da Vinci

SWEET SPOT



Stream Functional Assessment

Methods

Must be:
> Rapid
> Consistent
> Defensible

How much fidelity to real stream processes
and complexity Is necessary for methods to
be “defensible?”



Tradeoff Diagram

4 Risk of Oversimplifying/ Difficulty in Obtaining
Misrepresenting the System an Answer, Cost

N\

Complexity of Model / Tool



Tradeoff Diagram

Risk of Oversimplifying/ Difficulty in Obtaining

Misrepresenting the System an Answer, Cost

N\

Oversimplified?

* Hydrology and
geomorphology treated
separately

* Reliance on field id of
bankfull

* Reach not considered in
CEM / segment context

* Urban streams written off

e Statistical power lacking

* Ignore trends in reference —

Complexity of Model / Tool



