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oodplain: Land along a river subject
to seasonal inundation




Floodplain: Flat land along a river
that is perfect for farms and cities




Historic paradigm: flood cONtrol

Keep floods off floodplains
engineering solutions such as levees and dams
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White area represents former historical
river floodplain habitat that is converted
mostly to agricultural and urban uses.
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Sacramento Valley Current River Floodplain Ecosystem

The Bay Institute, 1998
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Satellite Imagery by Matt Clark NASA.gov



Floodplains in California

* Extent of floodplain habitat greatly reduced




Current State of Floodplains in the CV

Restored Floodplains

Managed Floodplains
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Current State of Floodplains in the CV

“Restored” Floodplains

* Breaching levees (e.g.
Cosumnes River)

e Restoring floodplain
geomorphic and vegetation
successional processes

e Setting back levees and
reconfiguring floodplain
habitat (e.g. Bear River,
Merced River, etc.)




Current State of Floodplains in the CV

Managed Floodplains

* Bypasses and floodways
that function seasonally as
floodplains (e.g. Yolo Bypass
and Sutter Bypass)

* During the non-flood | “jém l,‘ " {? Lt ng
i I'fl g““ m,
season can be used for .“ = ikl Ll y

agriculture or wildlife




Fish and Floodplains

* Fish species in California
have evolved to utilize
floodplains

* Spawning (e.g. splittail)
— Need submerged
vegetation for spawning
* Rearing (e.g. Chinook
salmon)

— Utilize off channel
habitat during out-
migraiton




How are Floods Important for Fish?

* Timing
— When flooding happens

* Duration
— How long a flood lasts

 Magnitude

— Volume of river
discharge




Flood Timing

e Seasonal timing of
flooding in relation
to ecosystem
benefit

e Different species
and life histories
have different
timing requirement
for flooding
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Food Web Duration

Chlorphylla Zooplankton Fish benefit




Floodplain Food Web

Zooplankton/
Invertebrates
Phytoplankton/
Algae

Rotifers, Ciliates, ==-
Bacteria, Flagellates====
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Flood Duration

* How long a flood event
lasts before draining
back in to the river
ERE

* Higher residence time
of water on the
floodplain results in
higher ecosystem
productivity

To?al: 251,143/m3 i Total: 10,057/m? Total: 1,686/m3‘

e e



Magnitude and Changing Flow Conditions

Lower and less frequent flood Closure of Shata Dam
flows

No spring recession
Higher summer flows

Average daily flows
— Pre-dam: 11,438 cfs
— Post-dam: 11,938 cfs
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Precipitation vs. Runoff

North Sierra Precipitation: 8-Station Index, August 15, 2017
Vs - Mount Shhasta City Percent of Average for this Date: 193%

«——_SHA - Shasta Dam

"/MNR - Mineral Current Daily Precip (wettest): 94.3
QRD - Quincy

i /BCM-Brush Creek

/SRR - Sierraville RS

BYM - Blue Canyon I e g88.5

A
AFMPCF - Pacific House

a
A

2015-2016 Daily Precip 57.9

2014-2015 Daily Precip 37.2

Total Water Year Precipitation
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1976-1977(2nd driest & driest thru Aug) 19.0

Oct1 MNov 1 Deci Jan 1 Feb1 Mar1 Apr1 May1 Juni Jul 1 Aug1 Sep1 0Oct1
Water Year (October 1 - September 30)




Precipitation vs. Runoff

Monthly Runoff for California
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— 1977 (generally dry) =— 1983 (generally wet) — 2014 water year
2016 water year 2017 water year 30 water years average

Jul Aug Sep

2015 water year

ca.water.usgs.gov



Future of CA Floodplains

* Reconciled System
— We are not going back

— We ultimately control the system
and decide how it functions

— Releases of water

— Restoration of processes




Future of CA Floodplains

Reconciled System
— We are not going back

— We ultimately control the system
and decide how it functions

— Releases
— Restoration of processes

Diversity of habitat types

III

— “natural” floodplains

— Multi-benefit floodplains




Future of CA Floodplains

* Reconciled System : s AR
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— We are not going back = h 3
— We ultimately control the system _,{'f‘ : _";Io.
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* Diversity of habitat types
— “natural” floodplains
— Multi-benefit floodplains | G g
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Questions ?




