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Problem Statement
• There is a need to understand how floodplains along the Sacramento can be 

better managed to benefit listed salmonids and green sturgeon, contributing 
to population-scale recovery and the native ecosystem more broadly. While 
there is now abundant science on floodplain ecology broadly, considerable 
uncertainty remains around the scale at which ecosystem management 
approaches should be implemented to achieve population-level results. 

• Agencies, NGOs, and landowners need an approach to management of 
floodplain habitat that maximizes the possibility of realizing population-scale 
benefits to listed salmonids while minimizing negative impacts to vulnerable 
life stages and other species.

• Challenges for permitting and prioritizing projects and studies include: lack of 
access to existing data, no clear consensus on which metrics should be used to 
evaluate the contribution of managed floodplain projects towards endangered 
fish recovery, and lack of a common goal across entities with regard to the 
purpose of managed floodplains within the broader conservation context.



Symposium Objectives
1. Share floodplain science research writ large – including work on flood 
bypasses and agricultural fields as well as more natural floodplains – to 
build a joint understanding of floodplain ecological function and its 
relationship with salmonid and green sturgeon recovery.



Symposium Objectives
2. Identify existing gaps in knowledge related to the role of floodplains in 
successful recovery for salmonids and green sturgeon in the Sacramento 
River watershed.



Symposium Objectives
3. Explore lessons learned from existing floodplain habitat projects and 
recent permitting efforts in the Sacramento watershed, and the tools and 
methodologies currently used to evaluate benefits and potential risks of 
management actions to salmonids and green sturgeon.



Symposium Objectives
4. Inform a management conversation about what additional information 
and/or metrics for monitoring and evaluation are needed to assess, scale, 
and adaptively manage more intensively managed floodplain projects to 
benefit salmonids and green sturgeon at a population scale.



Symposium Format

• Wednesday to Thursday early morning: the State of Floodplain Science in 
the context of the of the salmonid life cycle 

• Presentations & Speaker Q&As

• Synthetic Panel Discussion

• Breakout Groups

• Thursday late morning to Friday at noon: the Management Context in 
which this science is being used, including assessing the benefits and risks 
of management actions on floodplains to salmonids and green sturgeon

• Presentations & Speaker Q&As

• Synthetic Panel Discussion

• Breakout Groups



Miro White Board

• Link to board is in the chat box and yesterday’s email

• Contribute to boards throughout the event as discussion 
space and documentation resource



Floodplain Symposium 2021



https://caltrout.org/


Turning Science Into Action
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SRSP Science Plan

•Completed September 2020

•Describes 31 Science Activities

• SRSP identified 20 Priority Science 
Activities in June 2021

• Four Science Activities related to 
floodplains
• Revisiting next steps on these science 

activities post-Symposium



SRSP Role Activity 
Number

Activity 
Type

Report 
Section

Recommended Science Activity Management Relevance

Ad-hoc 
Group

20 Targeted 
Data 
Collection

Rearing-Out 
Migrating 
Juveniles - 
RBDD to 
Verona

Strategically plan and conduct data collection 
campaigns to identify patterns of abundance 
of drift insects and zooplankton in association 
with habitat features such as side channels, 
bars, bank slopes, etc. Consider extending data 
collection to floodplains during periods of 
inundation.

Increased detection – Improved background 
data for planning restoration projects, and 
growth potential for existing habitats. 
Specifically, baseline data for future 
examination of the effects of management 
actions that seek to increase food resources for 
salmonids.

Ad-hoc 
Group

21 Targeted 
Data 
Collection

Rearing-Out 
Migrating 
Juveniles - 
RBDD to 
Verona

Conduct a series of paired releases of tagged 
hatchery fish into the Sutter Bypass during 
flooding and the adjacent Sacramento River, to 
detect whether passage through the Sutter 
Bypass increases survival for out-migrating 
juvenile salmonids.

Increased detection – Documentation of the 
potential benefits of floodplain passage on 
survival or outmitgrating fish. 

SRSP Floodplain Science Activities



SRSP Role Activity 
Number

Activity 
Type

Report 
Section

Recommended Science Activity Management Relevance

Ad-hoc 
Group

24 Focused 
Study

Rearing-Out 
Migrating 
Juveniles - 
RBDD to 
Verona

Plan and conduct experimental studies of the 
effects of actively-managed agricultural 
floodplain utilization on outmigrating 
salmonids including potential for avian 
predation, channelized and managed 
floodplain-mainstem egress on subsequent 
predation, and tradeoffs between enhanced 
growth and delays in outmigration associated 
with extended durations of floodplain access. 

Increased detection – Focused monitoring of 
juvenile salmonid utilization of 
actively-managed agricultural floodplain.
Improved  understanding - Identification of the 
potential benefits and risks to salmonids of 
actively managed access to/use of agricultural 
floodplains. 

Ad-hoc 
Group

25 Integrated 
Study

Rearing-Out 
Migrating 
Juveniles - 
RBDD to 
Verona

Collaboratively plan and conduct a multi-year 
Integrated Study to understand how variations 
in passive  inundation of the Sutter Bypass 
influences the benefits gained, including model 
simulations of habitat quality, surveys of 
habitat utilization and potential for predation 
and disease, juvenile growth rates, and data to 
support improved modeling of habitat quality.

Increased detection – Focused monitoring of 
juvenile salmonid utilization of passively 
inundated floodplains. Increased 
understanding of the Increased understanding 
- Evaluation of the benefits and risks of passive 
access to floodplain habitats to juvenile 
salmon.

Improved prediction – Information to support 
the refinement of predictive tools for 
supporting floodplain management decisions.

SRSP Floodplain Science Activities



Sacramento Valley floodplains:
accidental models and 
multipurpose intentions

Jeff Opperman, WWF
California Floodplain Science 
& Management Symposium
October 13, 2021Pacific Southwest Region USFWS

https://www.flickr.com/people/54430347@N04


Quintus Fabius 
Maximus Verrucosus Hannibal





MichelleWalz

https://www.flickr.com/photos/mweriksson/


MichelleWalz

The “Fabian Strategy”

https://www.flickr.com/photos/mweriksson/




• Nature-based Solutions (NbS): a 
“Fabian approach” to flood-risk 
management

• Sacramento Valley as a 
globally important model for 
NbS for flood-risk management

• How an intervention that was 
“accidentally multipurpose” 
became an “intentional model” 
of multi-benefit management

Yolo Bypass during 
flood; Bill Harrell DWR



IUCN (2016) proposed a definition that is now widely accepted:
actions to protect, sustainably manage, and restore natural or modified 
ecosystems, that address societal challenges effectively and adaptively, 
simultaneously providing human well-being and biodiversity benefits

Defining Nature-based Solutions (NbS)



IUCN (2016) proposed a definition that is now widely accepted:
actions to protect, sustainably manage, and restore natural or modified 
ecosystems, that address societal challenges effectively and adaptively, 
simultaneously providing human well-being and biodiversity benefits

Defining Nature-based Solutions (NbS)



Source: NOAA
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Traditional approaches under strain



Hirabayashi et al. 2013

Climate change will increase flood risk



4 trillion USD financing gap for NbS by 2050

3X by 2030

4X by 2050

Good stories needed…



The power of stories: California as climate disaster



Jonathan Eisen

The power of stories: California as model of 
climate resilience



The power of stories

Robert Campbell



Sacramento, Flood of 1860

“It will be seen that Sacramento city can be easily 
protected against inundations, and that, too, at 
comparatively small expense.”
--The Placer Times (Sacramento newspaper),1850



1870s: ‘levees only’ vs. floodplain storage and conveyance

USGS



US Army Corps of Engineers

Sacramento River Flood 
Management System

• Yolo and Sutter bypasses were a 
solution to a flooding problem



Sacramento River Flood 
Management System

• Yolo and Sutter bypasses were a 
solution to a flooding problem

• There was no mention, or intention, of 
ecological restoration

• If fish were considered, it was a concern 
for stranding risk
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New stories emerge…



Williams et al 2009

The “floodplain activation flood”



Williams et al 2009

The “floodplain activation flood”
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Williams et al 2009

Changes in long duration spring flooding



Jeff Opperman

The power of stories: fish growing on floodplains



Increasing frequency of flooding in Yolo 
Bypass: the “Big Notch”

DWR modeling: 
“typical increase in 
wetted days would 
10-15 days” 



International NbS funding programs are 
important…



International NbS funding programs are 
important…but real progress will come from 
mainstreaming NbS funding and practice in 
management agencies



“How I see Life” via Creative Commons
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