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Advance conservation through bird and ecosystem 
studies, restoration and partnerships

• Founded in 1965
• 140+ staff and 

seasonal biologists
• 2012 Budget: ~$10m
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Climate change will exacerbate existing threats to 
biodiversity

Tuna

Matt Jalbert
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Background- 90% Loss of Tidal Marsh in SF Bay

(SFEI Eco-Atlas)

1997
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State Coastal Conservancy: Sea level rise poses a 
restoration dilemma

• 1999 SF Bayland
Goals report: 265% 
increase in tidal 
marsh habitat

• Will restoration 
projects be 
sustainable with 
sea level rise?

• Which projects 
should we 
prioritize?
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Goals of tidal marsh restoration projects

• Restore natural, 
self-sustaining 
systems that can 
adjust to changes 
in physical 
processes, 
minimum 
intervention

• Restore habitat 
that will benefit 
wildlife and plant 
species
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RESTORE NATURAL, SELF-
SUSTAINING SYSTEMS; 
RESILIENT TO CHANGE

Tidal Marsh Restoration Goal
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Hybrid Model Development

Partnership between PRBO, ESA-PWA, SFSU, SFU, 
UC Berkeley
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Uncertainty in sea level rise projections and impacts

National Research Council, 2012

Range ~ 1.2 m 
By 2100

Range > 40cm
By 2050
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Accretion model results: Tidal marsh habitat is very 
sensitive to the SLR scenario and sediment availability

Stralberg et al. 2011 PLoS One
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Hybrid results Low sediment/ Low Organic 
accumulation High SLR

201020502110
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Tidal marsh habitat is vulnerable to sea level 
rise 

• The sustainability of tidal marsh habitat is sensitive to 
the rate of sea level rise and sediment availability

• Marsh habitat is resilient to high rates of sea level rise 
with enough sediment
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Tidal Marsh Restoration Goal

Common Yellowthroat Clapper Rail

Song Sparrow
Black RailMarsh Wren

RESTORE HABITAT THAT 
WILL BENEFIT WILDLIFE AND 

PLANT SPECIES
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How will tidal marsh birds populations respond to 
future scenarios?

Bird observations GIS environmental layers

Projections of current & 
future density
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Tidal marsh birds are also sensitive to scenarios
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Management perspective: What should we do?

Tidal marsh restoration projects and associated 
wildlife are vulnerable to climate change.

How can we prioritize tidal marsh restoration given 
high uncertainty in future conditions?
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Conservation prioritization approach

© 
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1. Select top 25% of 
restoration projects

2. Evaluate performance 
using all future 
scenarios

Zonation
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Prioritization strategies: scenario planning exercise

• “Head in the Sand”
- Uncertainty is too high just use current 

conditions to prioritize. 

• “I feel lucky”
- Choose a single future scenario and use those 

models to prioritize.

• “Combined”
- Use current and all future scenarios together

Robust 
Decision 
Making
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Combined approach: Account for uncertainty

• Use all scenarios to 
prioritize

• Select sites which 
are robust across 
scenarios; down-
weight sites with 
high variation across 
scenarios. 
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Scenario planning results

The most robust 
strategy is the 
combined 
approach

None of the 
scenarios are 
right but together 
they can frame 
robust decisions.

Veloz et al. Ecosphere, 2013
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NEXT STEPS
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#Nest attempts 
increases
Nest survival is 
low

# Nest attempts 
decreases

Nest survival 
increases,
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Population Dynamic Model for 
Tidal Marsh Song Sparrows: Effects of climate change  

Warm and dryCool and wet

Longer breeding
season

Higher nest 
success

Precipitation Temperature

Nur et al. 2012
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Population Trends Will 
Depend on Extreme Tides

Impact of climate change on 
Song Sparrows (& other birds) 
will depend on high-water 
events.  Such events likely 
impact nest survival

Low SLR

Moderate SLR

High SLR

Nur et al. 2012
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Incorporate demography and habitat suitability into 
prioritization



PRBO Conservation Science

Stralberg et al. 2010, Biodiversity 
Conservation

Spatially explicit modeling approach; 
50% and 75% population goals 
assessed.

75% goal conservation solution 
prioritized 61% of shorebird habitat in 
agriculture. 

Recent research on waterbird
friendly agricultural management 
practices (rice, corn, winter wheat).

Delta working lands enhancement 
prioritization planned. 

Optimization of restoration and 
enhancement goals possible. 

Conservation prioritization for wetland birds
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Summary

• Tidal marsh ecosystems in the San Francisco estuary 
are vulnerable to climate change.

• There are opportunities for management to restore 
and enhance existing marsh habitat even with high 
sea level rise.

• Given our uncertainty we should consider a range of 
plausible future possibilities when planning for the 
future.

• Our approach can be applied to other taxa and 
systems
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Contact: sveloz@prbo.org

www.prbo.org/sfbayslr

mailto:sveloz@prbo.org
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Robust strategy performs the best when uncertainty 
is high
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Extra slides
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Methods- Data layers and modeling

• Observation data for birds and 
vegetation, >600 locations 

Five species: Black Rails, 
Clapper Rails, Common 
Yellowthroats, Marsh Wrens, 
Song Sparrows

© 
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Methods- Data layers and modeling

• Observation data for birds and 
vegetation, >600 locations 

Correlated observations to 
physical:
Percent Channel, Distance to bay 
Distance to nearest channel, Distance to 
nearest levee, Tidal range, Mean 
elevation, High marsh proportion, Low 
marsh proportion, Mid marsh proportion 
Elevation variability, Salinity, 

Mean slope, Distance to urban areas
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Methods- Data layers, modeling, SLR Tool

• Observation data for birds and 
vegetation, >600 locations 

• Correlated observations to 
physical variables:

• Maps of predicted distribution
and abundance
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Adaptation planning: How to account for sea level 
rise in restoration plans?

• 97 proposed or in 
progress restoration 
projects

• All projects are good 
for birds in at least 
one scenario.

• Can we prioritize the 
best 25% of projects 
for tidal marsh birds?
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Zonation Conservation Planning Software (Moilanen, A. 2007)
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•Five species
•Six time periods (2010-
2110, 20 year)
•Current conditions + 
four future scenarios
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