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Overview of Presentation

1. Floodplains and where have 
they gone?

2. The importance of 
floodplains.

3. Multi-objective floodplain 
management.

4. Examples of what we are 
trying to do and what we 
have done (success?)

Photo: Roman Loranc
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1. Floodplains and 
where have they 
gone?
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Traditional Flood Engineering
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Traditional Flood Engineering
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Traditional Flood Engineering

• Rivers as formed by 
nature are seldom ideally 
suited for our work.

• ...Ditches and streams 
must often be 
straightened.

 

THAMES WATER - 
ANNUAL REPORT, 
1974
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The Sacramento River’s Wetlands, Then and Now
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Traditional Flood Engineering
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Traditional Flood Engineering

Hansen Dam
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Traditional Flood Engineering
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Traditional Flood Engineering
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Traditional Flood Engineering
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Traditional Flood Engineering

San Lorenzo River

Anticipated maintenance = 
300,000 yd^3

Actual = X3
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Case Studies - We have got better…but
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How Floodplains Have Been Disconnected from the River

• Landscape modifications
– Levee construction

• Hydrologic changes: 
– Upstream reservoir ‘flatlining’ flood 

flows

– Diversions and watershed 
changes upstream

– Climate change

• Geomorphic changes:
– Channel degradation:

• Reservoir bed load capture

• Gravel and sand mining

– Floodplain aggradation

• Hydraulic changes
– Channelization

– Riparian vegetation removal
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2. The importance of 
floodplains
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Floodplains – so what?

• Floodplains are the sponges of our 
ecosystems.

CHRIS BOWLES, 2006
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Floodplains – so what?

• Floodplains are the sponges of our ecosystems.

Hammersmark et al. 2007

Bear Creek,

California
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Groundwater

• Groundwater levels 
raised

• Largest difference in 
winter and spring

• Complex response 
due to channel 
realignment

• Larger maximum and 
residual volume 
stored

Hammersmark et al. 2007
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HYDROGRAPH PROCESSES

Urbanization tends to 
increase stormwater 
runoff:

! peak flows 

! volume 

! frequency
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It’s not just about the hydrology...

Stream 
Processes

Vegetation
Dynamics 

Sediment 

Hydrology 
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Over time channel geometry (width, depth, gradient) 
adjusts to be in equilibrium with water and sediment load

Lane’s Diagram by Rosgen, 1996
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IMPACTS TO RIVERS AND CREEKS

Simon, 1989
Schumm, 1977
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IMPACTS TO RIVERS AND CREEKS

Aliso Creek,
Orange County
(Geosyntec)
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IMPACTS TO RIVERS AND CREEKS

Thompson/Lower Silver 
Creeks (San Jose)
(Geosyntec)
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Ecological Importance of Floodplains

• Magnitude

• Timing

• Frequency

• Duration

• Rate of change

3PRIORITIZING STREAM RESTORATION

FIGURE 1.—Schematic diagram of linkages between landscape controls on habitat-forming processes and between

habitat-forming processes and effects on habitat conditions.

three basic steps: (1) identifying the types and nat-

ural rates of habitat-forming processes, (2) deter-

mining where processes are altered and the factors

responsible, and (3) deciding how to restore the

disrupted processes. An appreciation of historical

process rates (step 1) guides our understanding of

the potential of the landscape to form salmonid

habitats, and provides reasonable expectations of

how a restored watershed or stream reach will

function (e.g., expected rates of natural landslides

or the types of riparian forests that are suited to a

particular geomorphic setting). The historical as-

sessment also provides a context for analyzing

where watershed processes have been disrupted by

land use (step 2). There are many techniques used

to describe how processes functioned historically

and how land uses have changed them (e.g.,

WDNR 1995; Skagit Watershed Council 1999;

Watershed Professionals Network 1999). They in-

clude, but are not limited to, assessment of wildfire

probabilities (Booth 1991), rates of sediment sup-

ply from landslides (Reid et al. 1981), dynamics

of riparian forests (Featherston et al. 1995), and

stream temperature regimes (WDNR 1995; Table

1). With this understanding, practices and actions

required to restore processes and habitats for the

long-term can be identified (step 3).

Review of Effectiveness of Restoration

Techniques

A watershed assessment is the first step in un-

derstanding watershed processes and identifying

restoration needs within a watershed. However, be-

fore one can prioritize specific restoration actions,

a thorough understanding of the physical and bi-

ological effectiveness of various restoration meth-

ods is also needed. We review and summarize the

effectiveness of various restoration techniques to

use as a basis for prioritizing restoration tech-

niques and for identifying additional research and

monitoring needs. Our review focuses on the re-

sponse of salmonids to restoration because little

(Roni, et. al., 2002)
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Real data – other benefits of multi-objectives…

Cook, et al,, 2007 (Dr Hadrian F Cook MCIWEM, Harnham Water Meadows Trust, UK) 
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Real data…from the UK
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Fig. 3. Total phosphorus in floodplain soils, small bars are standard error of the mean
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Real data…from UC Davis

Photos provided by Dr. Loren Oki, Department of Plant Sciences, UC Davis
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And shouldn’t these chaps know about this…
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3. Multi-objective 
floodplain 
management
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Overview of Presentation

Multi-Objective Flood Corridor Management 
= 

Flood Risk Reduction
(aka - OFFLOAD VOLUME WHEREVER POSSIBLE!!!)

+
Socio-Economic Issues (Development, etc.)

+
Maintenance

+
Water Quality

+
Ecosystem

+ 
Recreation
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Floodplains – so what?
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Multi-Objective Floodplain Management

1. Alleviates flood risks.

a) Protects lives and properties up 

to the design flood. 

b) Minimizes damages for larger 

floods.

2. Preserves natural channel 

morphology and character.

3. Minimizes long-term 

maintenance

a) Sediment excavation costs.

b) Vegetation management

c) Structural repair
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Multi-Objective Floodplain Management - Cont.

4. Enhances biological resources

5. Improves water quality

6. Mitigates ecological impacts within 

project boundaries

7. Accounts for watershed evolution 

and accounts for river as a system

8. Integrates recreational and aesthetic 

opportunities

9. Is supported by community and 

regulatory agencies
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4. Examples of what 
we are trying to do 
and what we have 
done (success?)
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 In-Stream Approaches

• Grade Controls

• Bank Stabilization

• Floodplain 
Restoration

Images by PWA
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Lowering the Floodplain or Raising the Bed

Photos: Pasternack, UC Davis

Images by PWA
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Santa Clara River Parkway
Ventura, California

A project of the State Coastal 
Conservancy

Science Team:
Stillwater Sciences
URS
SFEI

SCC Project Manager: 
Peter Brand
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Southern California Watersheds

Jan 25, 1969: peak flow 4,672 m3s-1; area 4,128km2 
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SANTA CLARA RIVER PARKWAY

Santa Paula Creek

Sespe Creek

Santa
 C

la
ra

 R
iv

er

Santa Cruz Island

Near shore Santa Barbara Channel/Littoral Cell

Oxnard Plain
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Conversion of Santa Clara River Estuary
1938 – 1969 - Current

19691938
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1983 Santa Clara
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THE RIVER-OCEAN CONNECTION

Warrick et al 2004

Sediment plumes in the Santa 
Barbara Channel

Noble Consultants 1989

Approximate littoral cell locations

Approximately 65% of sediment delivered to the Santa Barbara littoral cell derives from 
the Santa Clara River (PCR Toups 1980)

47Friday, May 30, 2008



SWRCB Urban Stream Workshop, May 29, 2008

Santa Clara River

March 1998

• A Resource of Local, State 
and National Importance

• Largest river in southern 
California and most 
significant (ie. One of the last 
in a relatively natural state)

• River Parkway: the largest 
river restoration project in 
southern California
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Santa Clara River Enhancement and 
Management Plan Issues

• Private Property Rights

• Agricultural Land Use

Preservation

• Permit Streamlining

• Flood Protection

• Preservation/Enhanceme

nt of Species Habitat

• Aggregate Harvesting

• Beach Erosion and

Replenishment

• Recreation

• Cultural Resources

• Water Supply/Water

Quality/Water Recharge
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Santa Clara River Parkway

A Coastal Conservancy Project

Developed with property owners of

the Santa Clara River

and in partnership with the Nature

Conservancy
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River Parkway Concept

• Acquisition and public management of the

river corridor for habitat restoration, flood

management, public enjoyment and

environmental education

• Restoration of the natural processes of the

river to prevent continued catastrophic

losses of habitat, farmland, and public

facilities
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Dynamics
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Santa Clara River Parkway: 
Status

• Acquisition Phase: 17 properties acquired  since
2000; 2,700 acres; 12 miles of river

• Coastal Conservancy expended approx. $12 million
to date

• SCC Restoration Feasibility Study: $1 million study
recently completed.
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 Floodplain/Channel Restoration - Putah Creek 
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 Floodplain/Channel Restoration - Putah Creek 
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 Floodplain/Channel Restoration - Putah Creek 
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 Floodplain/Channel Restoration - Putah Creek 
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 Floodplain/Channel Restoration - Rocklin
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 Floodplain/Channel Restoration - Rocklin
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 Floodplain/Channel Restoration - Rocklin
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Bringing it all together: Laguna Creek Watershed Council

Image Courtesy of Laguna Creek Watershed Council: http://www.lagunacreek.org/ 
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Conclusions

• Forensic studies have shown that the benefits 
of channelization and levees have been over-
estimated.

• Floodplain restoration can reduce downstream 
flood risks  whilst providing ecological 
enhancement, recreational opportunities, water 
quality improvement and economic benefits.

• New technology can allow non-traditional 
approaches to be evaluated at the local and 
watershed scale.
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Questions?

Dr. Chris Bowles

chrisbowles@mac.com

(916) 570-2502

(916) 243-8290 
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