Cultivating Ecological Solutions
On Agricultural Lands

by Mimicking Natural P_f&éss
~ at the Landscape Scale
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~ Sacramento Valley




A Shifting Mosaic of
Wetland Habitat Types




Sac Valley Defined by Puddles
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Development




13,000 miles of levees
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Central Valley Chinook

Of 4 runs, 3 are endangered,
the other is dominated by hatcheries







Historic.
Fall run Chinook evolved
rearing on floodplains

TODAY:

® of floodplains lost

® drained and converted to
rice.

® |n California 550,000 acres
of rice is farmed annually.

® Now, many of the rice
fields are managed for
migrating birds during
winter months.

Pulah Creek

Sacramento Valley Current Rive

2 Current Wetland
Current Riparian
Other Lowland Habitat
Rivers & Streams

[ wildiife Refuge
[ Legal Delta Boundary

White area represents former historical
river floodplain habitat that is converted
mostly to agricultural and urban uses.

Rice Fields

plain Ecosy;cem
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Mimicking natural floodplain processes
in post-harvest floodplain rice fields




Knaggs Ranch on Yolo Bypass
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Post Rice Harvest - November, 2011
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Passive integrated transponder (PIT tags)







Fish measured every 2 weeks
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Replicated Ag Floodplains at Knaggs Ranch
Hypotheses tested
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Similar Results
The Nigiri Project

Floodplain Fatties
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Managed Agricultural Floodplain

Floating Pens
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Weight (g)

Fish Growth

Preliminary Results from
2016 Central Valley Riverine
Transect Study

700% the growth
in just 3 weeks
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The Food is on the Floodplain
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Residence Time of Water
2.15days  23.5sec 1.7 sec
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Inundated Floodplains are the

River’s Solar Panels



Science

It’s Not Rocket




But it is Physics
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correlates to

Pre-development

Today

Loss of Seasonally Inundated Floodplain



Floodplains are a Critical

Energy Source for
River and Delta Food Webs
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The Process Doesn’t

Happen Instantaneously

Zooplankton/
Invertebrates
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® MAKING FISH
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® TAKES TIME!
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PERSPECTIVES
THE ROBERT H MACARTHUR AWARD LECTURE

APPLYING
THE
METABOLIC
THEORY OF
ECOLOGY

TO
WATERSHEDS

Ecology, 85(7), 2004, pp. 1771-1789



Spread it—Slow it—Sink it—Grow it
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Time for levee 2.0
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Historic.
Fall run Chinook evolved
rearing on floodplains

TODAY:

® of floodplains lost

® drained and converted to
rice.

In California 550,000 acres
of rice is farmed annually.

Now, many of the rice
fields are managed for
migrating birds during
winter months.

2 Current Wetland
Current Riparian
Other Lowland Habitat
Rivers & Streams

[ wildiife Refuge
[ Legal Delta Boundary

White area represents former historical
river floodplain habitat that is converted
mostly to agricultural and urban uses.
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the floodplain is still here







Access to Floodplain Energy — Biomass Plain to See
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A Floodplain Partnership

BThe Nigiri Project - Conawaydy [ MONTNA O RiverGardenFarms
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250, 000

acres
In 3 years
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Real, Science-based Solutions
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Integrating a working knowledge
of natural process, into management
of natural resources




Internet age

e We may live in the Internet Age, but California
still relies on water infrastructure that dates
from before the invention of the telephone.
CA’s water system was built more than 100
years ago, when very little was known about
how rivers worked or how fish used them.



Pivot towards Process

e California can produce an entirely different set of
win-win outcomes for people ad environment if
we integrate a working ecological understanding
of landscape-scale processes into our land-use,
farming practices and water management.

 The old ways separated species from the
landscape.

* This new way integrates fish, wildlife and natural
process into design and operation—creating
sustainable water solutions with global impact.



Stop Putting Band-aids on Cancer

e Move away from treating the symptoms and
begin addressing the underlying landscape-
scale processes driving ecosystem collapse



Reconciliation

 Endangered fish species are not an inevitable
consequence of development

e Reconciling a 215t century scientific
understanding of how rivers function with CA
water management and operations benefits

fish, birds and people.



Resiliency in the face of Climate
Change

Managing for landscape and river function --->
Creates and maintains diverse habitats --->
Creates ecological resiliency --->

Supports water security for farms and cities --->

Promotes California’s economic stability in an era
of climatic change
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