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Presentation Outline

1. Climate change and restoration
2. Restoration goals and strategies
3. Importance of riparian habitat

4. Specific examples
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Climate Change and Restoration — CHALLENGES

1. Rapid speed of change
2. Uncertainty is high

3. Moving target

4. Uncharted territory

5. Why bother?
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Climate Change and Restoration

Novel ecosystems

ecosystems that differ in composition and/or
function from present and past systems
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Climate Change and Restoration

Novel ecosystems: implications for
conservation and restoration
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As much as half of
California could be
occupied by new
bird communities by
2070
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Source: PRBO, Stralberg et al. 2009. PLoS ONE v4
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Climate Change and Restoration — Challenges
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Climate Change and Restoration — Challenges
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Climate Change and Restoration — Challenges
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Restoration Goals and Strategies

Restoration often has past (historic)
systems as a goal, but also needs to
consider future conditions
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Restoration Goals — the historical perspective

What do we restore for now?

Specific species (e.g., threatened and endangered)
Species groups (e.g., migratory birds)
Historic acreage

Community composition
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Restoration Goals

What are some alternative restoration goals?

Ecosystem Structure
Shape and spatial distribution of ecosystem components

Ecosystem Function
Biophysical processes and ecosystem features

Ecosystem Services
The benefits humans derive from ecosystems



Ecosystem services
subject to valuation for environmental markets

Clean water
Natural areas for recreation and aesthetics
Flood and erosion control
Food

Ecosystem functions
biophysical processes that generate ecosysiem services

Nutrient
transformations Blodiversity
Contaminant
removal
Groundwater
recharge
Primary
production

Water

. infiltration ! -
i

. e

Restoration toolbox
actions that may enhance or restore biophysical processes

= Hemove invasive species = Add step-pools and
* Replant riparian vegetation wetland islands

* Reconnect floodplain * Improve stormwater
» Heforest surrounding areas infrastructure
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Adapting to Climate Change

The good newsis . . ..

Ecological restoration IS an essential adaptation
strategy for climate change.

E.g., Makes systems more resilient to extreme
events such as storms and floods

Source: West et al., Environ. Manag. v44



PRBO Conservation Science

Climate change makes riparian restoration more
important than ever

Characteristics of riparian areas:

1. naturally resilient

2. provide linear habitat connectivity
3. link aquatic and terrestrial ecosystems

4. create thermal refugia for wildlife

Source: PRBO, Seavy et al., Ecol. Rest. v27
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Restoration Strategies for an uncertain future

Component Redundancy & Functional Redundancy

ACTION:

Increase or replicate the number of components (e.g., species)
and those with similar functions.

CONSEQUENCE:

e Increased survival due to higher abundance and increased
genetic diversity

e Taxa better suited to future climates introduced

e More individuals = higher likelihood of successful adaptation
(genetic diversity)

Source: Dunwiddie et al., Ecol. Rest v27
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Restoration Strategies

Increased Connectivity

ACTION: restore areas important for dispersal between
populations or to new habitats

CONSEQUENCE:

e Increased survival of populations due to increased
pathways to dispersal and repopulation

* Increase diversity of pathways/corridors

e Increase potential for inter-population breeding = ability
to adapt more quickly

Source: Dunwiddie et al., Ecol. Rest v27
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Plan for extremes, wider range of variability

I= project

Prioritize projects
that could succeed
under multiple
scenarios

Projects could
I cover any of the

A g i M [ strategies
ARV VMW RRZaRYiTY

e past future e—)

e.g., drought and fioods

Ecosystem state

Source: PRBO, Seavy et al., Ecol. Rest v27
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Plant for genetic diversity

to prepare for unexpected conditions

Source: PRBO, Seavy et al., Ecol. Rest v27

Cool

Warm

Wet Dry



Seed/ Frnut

Aclullea pullefolinm
Aesculus californica
Anaphalis margaritacea

Aster clulensis

Bacchans prlulans

Ceanothus thyisifloms

Encamerna ericoides

Engeron glaucus

Enophyvllum stazchadifolium

Fragana cluloensis

Fragana vesca

Ins douglasiana

Levinus tnticoides

Lomeera luspidula var. vacillans
Lonicera involucrata var. ledebourn
Lotus scoparius

Lupinus chanussonis

Marah fabaceus

Minmulus aurantiacus

Prunus ilicitolia ssp. ihicifolia

Quercus agrifolia acorns

Rhanmnus californica

Fibes sangunewmn var. glutinosum
Rosa californica

Rubus parviflorus

Rubus ursinus

Satureja douglasii

Scrophulana californica ssp. californica
Svimphorncarpos albus

Jul

Aug
Sep
Oct
Nov
Dec
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Plan restorations for an unpredictable hydrograph

Plant early seral colonizers adapted to flooding together with
late seral species that may be less tolerant of flooding but
grOW bEtter on drler Sltes‘ Source: PRBO, Seavy et al., Ecol. Rest v27
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“new but nearby”
species
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Increase connectivity

Actively partner with adjacent landowners - public and private

-
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Restoration

Measuring success E(mf()logy

SOCIETY FOR ECOLOGICAL RESTORATION INTERNATIONAL

Volume 14, Numiber 3, Seplember 2006
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Restoration Goals and probability for success

Consider the San Joaquin Valley . . ..

Metric Current Worst case climate
conditions predictions
Historical hydrograph Unlikely Unlikely
Salmon Possible Unlikely
Community composition Possible Unlikely
Component redundancy Likely Likely
Connectivity Likely Likely
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Risks and considerations

Given uncertainties of change,
our limited understanding of
complex systems, etc. all
restoration strategies mentioned
here have risks.

For example . . . .

e Unanticipated species interactions
e Homogenization of species

e Loss of locally adapted genotypes

e Facilitate movement of pathogens
e Etc., etc.
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Risks and considerations

“Business as usual” restoration is also a risk!

lgnoring the future is not an option
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What can science do to help reduce risk?

e Reduce uncertainty of predictions
e Study novel systems
e Indentify specific risks and benefits of different strategies

e Monitoring and Adaptive Management - It is time to really
put this into practice
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Questions, comments, ideas?

tgardali@prbo.org
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