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Baylands Resilience Metrics: Purpose

*What characteristics of the baylands provide services
to wildlife and communities?

*Will the baylands continue to provide these services
as climate changes and sea-level rise?

*How can we use restoration and adaptation (e.g.
sediment placement) to maintain and increase these
services? N
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s Habitat

N

Shallow Subtidal

Tidal Pond/Panne
ertidal Channel

High Marsh

Muted Tidal Marsh

Undetermined Other Marsh

Other Open Water

Low-Intensity Agriculture

High-Intensity Agriculture
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Baylands Resilience Framework

ECOSYSTEM SERVICE

Benefit provided by E.g. Wildlife support
ecosystems to people

EI-EMENT E.g. Connectivity within the

Factor contributing to providing complete marsh
an ecosystem service

METRIC E.g. Percent

e connectivit
Quantifiable factor to measure an y

to upland
element e
transition

zone

Metrics inform development of targeted ‘
projects to increase bayland resilience Ammi
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What does “baylands resilience” mean?

As sea levels rise, marshes and mudflats continue to...

Attenuate o o
flooding " :0 Supportwﬂdllfe

~ opportunities
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What does “supporting wildlife” mean?
Example elements of resilience include...

Diversity/

Connectivity complexity of channel

within the complete marsh networks
(upland to subtidal)

' Diversityl |
complexity of salinity
~ patterns

ELEMENT
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What does “connectivity within the complete marsh” mean?
Example metrics to quantify this element include...
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Analysis Units

Each analysis
unit shown in a
different color
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Percent connectivity to transition zone

Bayland Resilience Metrics

P Units Units
v M Wildlife Support Metrics Analysis Units
o A1.1 Transition zone D

connectivity
Percent connectivity:
v . . .
@ Upper Boundary Wildlife Support Metrics

Transition Zone

Percent connectivity:

Bay Margin Transiti e e R A : pAE

W A1.1 Transition zone connectivity NN\ b IR meryville

Percent connectivity: (o)
D Migration Space 0/0

Percent connectivity: Upper

D D A1.2 Mudflat connectivity Boundary TranSition Zone

> D A2.1 Patch connectivity
Percent connectivity to Upper
Boundary Transition Zone

D D A3.1 Marsh elevation

A3.2 Marsh islands,
>J

mounds, and natural levees
76100
A3.3 Marsh pannes and
b D UVVR
- 51-75
AS5.1 Redundancy of
b [:] complete marshes
A5.2 Multipl f high 1 - 26-50
7 ultiple types of hig
b D water refuge
> 11-25
P> D A6.1 Patch size and shape
A7.1 Rate of vertical D 0-10
b D accretion
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Mudflat width and exposure

Bayland Resilience Metrics

> & Units Units

v Wildlife Support Metrics Analysis Units

A1.1 Transition zone D
>0

connectivity

v & A1.2 Mudflat connectivity

Wildlife Support Metrics

9 Mudflat width and

exposure
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[ D A3.1 Marsh elevation
Mudflat width and exposure

B oy e AR Mudflat width: 1,500 ft

A3:3 Matsh Ganines and Relationship
>0 o Above water: 29% of

Average mudflat width ~
T tidal cycle

D AS5.1 Redundancy of

CC("L-‘ e marshes

D»«:,’Px;‘x;-.uun %

Average duration of mudflat

vater refuge exposure
b D Ab.1 Patch size and shape
Wide and low Wide and high
D A7.1 Rate of vertica
accretion
> C] Flood Attenuation Metrics T
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> (] Foundational Layers ——
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Bayland Resilience Metrics

> Units
v M Wildlife Support Metrics

A1.1 Transition zone
>J

connectivity
> C] A1.2 Mudflat connectivity
D D A2.1 Patch connectivity

~ A3.1 Marsh elevation

Percent of marsh area
below mean high water

(lower percent
associated with marsh
resilience)

Elevation skewness

D (negative values
associated with marsh
resilience)

A3.2 Marsh islands,
b [:] mounds, and natural levees

A3.3 Marsh pannes and
b D UVVR

AS5.1 Redundancy of
b D complete marshes

AS5.2 Multiple types of high
b D water refuge

[ D Ab.1 Patch size and shape

A7.1 Rate of vertical
>0

accretion

Marsh elevation

Units

Analysis Units

&

Wildlife Support Metrics
A3.1 Marsh elevation

Percent of marsh area below mean high water
(lower percent associated with marsh resilience)

Percent below MHW elevation
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Takeaways from stacking the metrics

1. Very minimal opportunity for upland migration
2. Adjacent mudflats wide but low in elevation
3. At least one of the marshes is low in elevation relative to tidal frame

Need to focus on vertical resilience

L

Sediment placement as a potential adaptation strategy
(shallow water placement, thin layer placement) ‘

Anmi
NBWA 2024




Volume to fill to marsh elevation

Baylands Resilience Metrics

a

> O Wildlife Support Metrics Units
Flood Att tion Metri
> s et Operational Landscape Units|(OLUs)

v Placement Feasibility Metrics

v C1 Volume

Volume (void space) to Analysis Units
fill to marsh plain
elevation (cubic yards) D

Volume (void space) to
fill to restoration

O elevation (1 foot below
marsh plain) (cubic

Placement Feasibility Metrics

yards) C1 Volume
Proportion of annual Volume (void space) to fill to marsh
USACE dredging plain elevation (cubic yards)
O volume to fill to marsh
plain elevation Volume to fill to marsh plain elevation
(yds3)

Proportion of annual
USACE dredging

O volumetofillto By 25.000 - 86,000
restoration elevation

I 87.000- 6,000,000

By 9.500 - 24,000

Depth to fill to marsh D 3,500 - 9,400

o plain elevation (ft)
[y 0.48-3,400
Depth to fill to
restoration elevation (1
[z]

foot below marsh plain)
(ft)

Light-loaded scow trips
O (based on void space
volume of analysis unit)
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Placement Feasibility

Placement
- = = > - site

" b) Distance from

~ offloading location
to placement site

ading location

Shallow subtidal
and mudflat (not
accessible by
scow)
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Applications

* USACE Regional Dredge Material Management Plan:
identify where placement is most beneficial

* Wetlands Regional Monitoring Program:

two-way data exchange

* San Francisco Bay Restoration Authority

guide and evaluate the effectiveness of investments

* Regional Shoreline Adaptation Plans:

inform the development of local adaptation plans
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More of this coming

* Subregional OLU summary narratives (2024-25)

* Regional summaries of metrics (2024-25)
* Additional channel metrics (2024-25)
* Decision support tools (2025-26)

* Update of Baylands mapping (2025-26)
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7. ,
SAN FRANCISCO BAY SHORELINE
Adaptation Atlas

Working with Nature to Plan for Sea Level Rise
Using Operational Landscape Units

| \ SFE | San Francisco
o | Estuary Institute
$E€SPUR

E
www.sfei.org/adaptationatlas

Funding for this effort is provided by:
* Regional Water Quality Control Board

* Google Ecology Program
* US Army Corps of Engineers
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