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Baylands Goals Update Regional Recommendations

1 Restore estuary-watershed connections.

2 Design complexity and connectivity into the Baylands
[and Delta] landscape.

3 Restore and conserve complete tidal wetlands systems.

4 Plan for the Baylands [and Delta] to migrate.




Management Tools
for Landscape-Scale Restoration

Funded by the Ecosystem Restoration Program
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A DELTA TRANSFORMED

ecological funclions, spalial metrics,
and landscape change

IN THE SACRAMENTO-SAN JOAQUIN DELTA
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How do we create ecologically functional,
resilient landscapes? (not just nice projects)




Provide a framework that helps individual
orojects add up to a larger functional
andscape (pieces of the puzzle)

Provide guidance for what kinds of

projects make sense where (avoid one-size-
fits-all)

Reduce conflicts and mistakes (shared
understanding of priorities and current science)

Make better use of long-term

physical/climatic trajectories (work with
processes, not against them)

Meet landscape-scale species needs
(connectivity, migration)



Sacramento-San Joaquin Delta
Historical Ecology Investigation:
Exploring Pattern and Process

'« Funded by Ecosystem
Restoration Program (CDFG,
NOAA, US FWS)

 Final Report/GIS Available:
www.sfei.org/DeltaHEStudy

» Collaboration with KQED QUEST
and Stanford’s Bill Lane Center
for the American West:
science.kged.org/quest/delta-

map/
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. Define target ecological functions

. Identify associated system attributes
(spatial metrics)

. Quantify landscape change metrics

. Describe subregional potential (physical
drivers, opportunities)

. Create conceptual Operational
Landscape Units (e.g. “archetypes”)

. Produce restoration guidelines and
potential performance metrics
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Ecological Functions list (Task 3)
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Habitat and
connectivity
for pelagic fish
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for resident

Habitat and
connectivity
for native plants

Maintain
genetic/pheno
typic diversity

Nutrient movement
and recycling

mammals
Habitat and Habitat and Habitat and Maintain Gross food supply

connectivity
for demersal fish
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Habitat and
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for littoral fish

Habitat and
connectivity
for riparian birds

Habitat and
connectivity
for migratory
waterfowl

Maintain diverse
native
communities

Net food supply



Lan dscape metric family

Landscape Metrics list (Task 3)

landscape metrics list

Associated ecological functions
WD R P | - Sinuosity
i <yd | - Density (by depth class)
E (> =iyt | - Total length (by width class and depth class)
&% @7 | - Total area (by depth class and season)
A< | - Ratio of flow-through to blina channels
& ™ Y=« | Totalriparian forest area
.E W | - Number of riparian forest patches
= & W& | - Riparian forest patch length (by type and width class)
& | -Gap-absence
i % & &% | - Linear extent adjacent to wetiands (by type)
= & | - Total length of wetland/upland or wetland/riparian edge

Habitat mosaics

Inundation

Productiity
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- Patch size distribution (for selzct habitat types)

- Edge to area ratio (for select habitat types)

- Nearest neighbor distance (for select habitat types)

- Patch adjacency diversity

- Patch type richness

- Area of wetland habitat (by depth class and season)
- Ponded area in summer (by depth class and duration)
- Wetted area in winter (by type)

- Estimated annual primary production (by habitat)
- Volumes of net auto- vs. net hetero-trophic habitat

E‘ Loy | - Area of marsh (by type)



There has been a 73-fold reversal in the ratio between marsh and
open water in the Delta, affecting the character and quality of aquatic

habitats.




support for native fish

Y historical modern

historical modern

- open water 16,300 ha 26,600 ha

NS
+ 63%



support for native fish

historical modern

- open water 16,300 ha 26,600 ha
- marsh 193,200 ha 4,300 ha

100 : 1,182 100 : 16

[ 74x decrease in marsh to open water ratio ]




\‘1 support for native fish
P p~‘

modern
) historical modern

historical

- open water 16,300 ha 26,600 ha
- marsh 193,200 ha 4,300 ha

100 :

100 : 1,182

[ 74x decrease in marsh to open water ratio ]
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historical A modern
_‘\” \) historical modern
i) L - open water 16,300 ha 26,600 ha
1 CYERY - marsh 193,200 ha 4,300 ha
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There is twice as much shallow-water habitat (<2m) in the Delta today

as there was historically.

iF eror bar represents ¥ Historical

3 L ectimated lenath o

E 3,000 A estimated length of B Modern
i unmapped low-order
74 tidal channels™

S — ! p— |
01 12 25 510 310
THALWEG DEPTH (m)

Historical DEM co-developed with UCDavis CWS (Fleenor, Whipple, Bell, et al.)



Complex dendritic channel networks likely provided high productivity

habitat for fish.

. Complex dendritic channel networks likely provided high productivity
habitat for fish
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Most of the temporarily flooded habitat available to fish in the Delta

has been lost.




support for native fish

historical modern

Il PONDS, LAKES, CHANNELS,
FLOODED ISLANDS

Mostly perennial open water features
« variable depth



support for native fish

historical modern

Il PONDS, LAKES, CHANNELS,
FLOODED ISLANDS

Mostly perennial open water features
« variable depth

I TIDAL INUNDATION
Diurnal overflow of tidal sloughs into
marshes

high recurrence (2x daily to monthly)
low duration (< 6 hrs per event)
low depth (“wetted” up to .5 m)



modern

Il PONDS, LAKES, CHANNELS,

FLOODED ISLANDS
Mostly perennial open water features
« variable depth

I TIDAL INUNDATION

Diurnal overflow of tidal sloughs into
marshes

* high recurrence (2x daily to monthly)

* low duration (< 6 hrs per event)
* low depth (“wetted” up to .5 m)

Il SEASONAL LONG

DURATION FLOODING

Prolonged inundation from river

overflow into flood basins

* low recurrence (~1 event per year)

* high duration (persists up to 6 month)

* generally deeper than’seasonal short-
term flooding’

Short-term fluvial inundation

« can be multiple events per year

* low duration (days-weeks per event)

+ generally shallower than’seasonal
long duration flooding’



Ca

¥ historical

support for native fish

modern

salmon reared on
Cosumnes River
floodplain

salmon reared in
Cosumnes River
main channel

photos by Jeff Opperman, 2006

Juvenile salmon reared in ephemeral
floodplain habitats of the Cosumnes River
have been found to grow significantly larger
than juvenile salmon reared only within the
Cosumnes River (Jeffres et al. 2008).

Il PONDS, LAKES, CHANNELS,
FLOODED ISLANDS

B TIDAL INUNDATION

I SEASONAL LONG DURATION
FLOODING

SEASONAL SHORT-TERM
FLOODING



Native fish are adapted to a complex, variable landscape with

extensive aquatic resources throughout the year.

£ 150,000

3

Z 00,000

g

g 150,000

S 100,000

z .

§ 70,0000

g 0 Oct Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep

SEASONAL SHORT-TERM FLOODING
Shortterm fluvial inundation
« intermediate recumrence (~10 events per year)
+low duration (days to weeks per event)
« generally shallower than seasonal long-duration flooding

] SEASONAL LONG-DURATION FLOODING

Prolonged inundation from river overflow into food basins
« low recurrence (~1 event per year)
« high duration (persists up to & month)
» generally deeper than seasonal short-tetm fllooding

I TIDAL INUNDATION
Diurnal overflow of tidal sloughs info marshes

= high recurrence {twice daily)
« low duration (<6 hrs per event)
+ low depth (“wetted*up to 0.5 m)

Il PONDS, LAKES, CHANNELS, & FLOODED ISLANDS
Perennial open water features (with the exception of historical
intermittent ponds and streams)

- tecurrence not applicable (generally perennial features)
« high duration (generally perennial features)
- variable depth



There are a number of additional elements to a complete Delta

ecosystem.




» i support for riparian wildlife

historical ' modern o
: unsuitable” “marginal” & “suitable” ~ “optimal
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Riparian habitat width

Majority of riparian habitat today is of
‘unsuitable” width to support yellow billed
cuckoos (Laymon & Halterman 1989). Length of
forest of “optimal” width has decreased by 91%

riparian forest width (transects)

> 100 m wide
> 500 m wide

h riparian forest < 100 m wide not shown




historical

modern

Area (ha)
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Patch size class (ha

~

Marsh in patches large enough to fully support rails

(based on Liu et al. 2012, Spautz & Nur 2002):
Historical: 192,000 ha
Modern: 1,000 ha

marsh patch size class (hectares)

Il <=10ha

I 10 - 100
100 - 1,000
1,000 - 10,000

N > 10,000
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ecological functions, spatial metrics,
and landscape change

IN THE SACRAMENTO-SAN JOAQUIN DELTA
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Support for:

® marsh wildlife

¢ marsh patch size

® native fish

¢ marsh:open water ratio
® length of marsh-water edge

° Inundated areas
® riparian wildlife
¢ riparian forest width

® edge wildlife

¢ marsh-terrestrial transition zone



support for marsh wildlife

¥ historical "' modern

marsh patch size class (hectares)
Hl <=-10ha
I 10-100
100 - 1,000
| 1,000 - 10,000
I > 10,000




marsh patch size class (hectares)

N 0 4 70

‘%, historical
marsh patches

Largest patch:
South & Central Delta mega-patch
(110,527 ha)

4 493 ha

averagetphésh size

support for marsh wildlife

Largest patch:
Sherman Island

(749 ha) modern
marsh patches

larger
than all
modern
marsh
combined

A

averageeaieh size
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Wide woody riparian habitat has declined by 72%.




support for riparian wildlife

historical modern

riparian forest width (transects)

> 100 m wide
> 500 m wide

riparian forest < 100 m wide not shown







