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The Pivot to Process



Integrating a working knowledge 
of natural process, into the 

management of natural resources
 

Process-Based Reconciliation





Spring-run:
Snow melt

Fall-run:
Rain

Winter-run:
Headwater
springs 



Sacramento Valley



Wetland–River Corridors

SFEI 2012

Dynamic Permanence
Of the

Land-Water Interface 



Natural Levee

Flood Basins

SFEI 2012

Fluvial Processes



Yolo 
Basin





Sac Valley Defined by its Puddles



Canalized



Thousands of miles of levees

The Land Divorced from the Water



Ubiquitous 
Drainage

95%
Central Valley 

wetlands drained



Fish belong in the river…



…and the river belongs in its banks.



“The latest proposal to 
build canals or by-passes 
within the overflow 
basins, so that they will 
be readily drained as the 
river falls, would be the 
saving of myriads of fish, 
and especially of salmon 
fry, and should be 
encouraged.”
    -N. Bishop Scofield, 

1911 

STATE OF CALIFORNIA FISH AND 
GAME COMMISSION FISH BULLETIN 
NO. 1



Cosumnes River

Fish



Jeffres et al. 2008

River Floodplain



American/ Natomas Basin

Sacramento Basin

Yolo Basin

We are never going back



 Rice Fields

but maybe
by looking 
back, we can
reconcile 
the world 
we’ve 
inherited with 
the one we 
desire



Central Valley Waterfowl – Success Fills the Sky



the floodplain is still here



approximating natural flood patterns at the landscape 
scale to restore the aquatic ecosystem productivity 

that facilitates abundance



Mimicking natural floodplain processes
 in post-harvest floodplain rice fields on Yolo Bypass



100 mm

100 mm

100 mm

April 13 – Week 10 – 13 miles downstream

Jan 31 – Week 0 – planted in rice field 

March 12 – Week 6 – released from rice field
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Sacramento River

Floating 
Pens

10 PIT tagged
 fish per pen



Tule Canal

Floating 
Pens



Managed Agricultural Floodplain

Floating Pens



700% faster growth



x149x 6x

Floodplain Canal  Sac. River

The Food is on the Floodplain

Bug
Density



Zooplankton/

Invertebrates

Microbes 
&

Bacteria

Available 
Carbon

Floodplain Fatties

Aquatic 
Phytoplankton/

Algae

AQUATIC BIOPRODUCTIVITY

Flooding (ephemeral inundation) 
facilitates energy transfer into river 
food webs

Terrestrial
Vegetation/Detritus



Zooplankton/

Invertebrates

Microbes 
&

Bacteria

Available 
Carbon

Terrestrial
Vegetation/ Detritus

Floodplain Fatties
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The Process Doesn’t 
Happen Instantaneously



Zooplankton/

Invertebrates

Microbes 
&

Bacteria

Available 
Carbon

Terrestrial
Vegetation/ Detritus

Floodplain Fatties

Aquatic 
Phytoplankton/

Algae

MAKING FISH



TAKES TIME!
Zooplankton/

Invertebrates

Microbes 
&

Bacteria

Available 
Carbon

Terrestrial
Vegetation/ Detritus

Floodplain Fatties

Aquatic 
Phytoplankton/

Algae



Floodplain Canal  Sac. River

Residence Time of Water

2.15 days 23.5 sec 1.7 sec



Spread it–Slow it–Sink it–Grow it

Harnessing Puddle Power



It’s about Time!

30min

1.5h

4.5h



Slow it = Grow it

30min

1.5h

4.5h



Eye lens diet reconstructions

Floodplain Multiple habitats

River

δ³⁴S < 0

δ³⁴S > +5

River

Delamination
Bell-Tilcock et al. 2021



Quantifying the role of floodplains as 

nursery habitats for salmon populations

Who leaves?    Who comes back?



Fall-run Chinook

Adult survivorsJuvenile Outmigrants



Floodplain opportunity Survivors

81% 85%

Winter-run Chinook



Sac Valley Spring-run Chinook

Spring-run Chinook







Sutter Buttes



















Butte Sink Sutter Bypass& 





Butte Creek Spring run smolts: Floodplain Fatties



2025



A 31-member organizat ion represent ing landowners, irrigat ion dist rict s, higher educat ion, and conservat ion 

groups. The coalit ion, and t he collaborat ive model of dynamic conservat ion, has result ed  in farms, refuges, 

and managed  wet lands providing essent ial habit at  for wat erfowl and shorebirds as well as pot ent ial food 

product ion for endangered fi sh species. 





A PORTFOLIO 
FOR FISH &
WILDLIFE

N O R T H E R N  C A L I F O R N I A



ADVANCING 
FLOODPLAIN
REACTIVATION
In the Sacramento River Basin







Wet Side





Fremont Wier 
Yolo Bypass
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The String of Pearls



Luke Tillman, Noelle Patterson,
 Chris Campbell

cbec engineering



Ecological Floodplain Inundation Potential



Dry Side



Fish Food 
For Thought



Fish Food From 
Floodplain Farm Fields



Landscape 
      Scale



Floodplain-derived food web
 subsidy to River channel habitats

Start date 2/12/2021 End date 3/8/2021

Fish Food Export 2021

Upstream

Floodplain Outlet

6 miles downstream



The mathematics of recovery 



Pre-development Today

Loss of Seasonally Inundated Floodplain

Energy in correlates to Biomass out



Yolo Bypass reared

!

Puddle Power = Residence Time

A Return to Abundance



Carson Jeffres

Questions?
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