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What (who) is PRBO Conservation Science?
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Presenter
Presentation Notes
At PRBO we use science to study and understand bird and their ecosystems.  We then apply that  scientific knowledge to conservation.  Applying our science can mean so many different things but it is in that application of science where we really make a difference.  Today in my talk I am going to touch on some of the many ways PRBO applies our science, and gets the word out!

I’m excited to be here talking to all of you tonight.  Last year I missed our this annual board meeting and Holiday celebration b/c I was up in Oregon defending my thesis for my MS in Environmental Education at Southern Oregon University.  The topic I chose for my thesis was how to increase the public’s understanding of science. The way I argue to do this is to involve people directly in the process by connecting them directly with scientists, data collection, and how science links to successful conservation. 

Now, because it was an environmental education masters program part of the thesis involved creating a product along with a written document.
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Presenter
Presentation Notes
In California’s Central Valley, where the co-authors of this paper have collaborated on various aspects of riparian restoration, massive riparian habitat loss has occured, with at least 85% of riparian forests and wetlands being lost over the past century
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Presenter
Presentation Notes
There, agricultural conversion, logging, mining and water diversion have led to widespread riparian habitat loss.  (In the mid-Atlantic region, a legacy of tens of thousands of small mill dams in the Chesapeake Bay region have altered geomorphology, hydrology and habitat structure, leaving a legacy of silt, channelized streams, rapid runoff, and buried wetlands.  Insert new slide from Science article here.)
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Presentation outline

1. The challenge of climate change
for resource management

2. Riparian restoration in the
context of climate change
adaptation

3. Will riparian restoration need to
change?
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Stationarity: the tendency for a mean and

variance to remain constant over time
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Presenter
Presentation Notes
The stationary history of climate has influenced our current approach to resource management.
 In this century, we have transitioned into a period when climate is no longer stationary.
 The death of stationarity challenges many of our approaches to resource management.

For natural systems- there are a number of new questions we need to consider:
A. Historical conditions no longer benchmarks? 
B. Shifts in species distribution?
C. Are current resource management plans adequate?
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Climate change and restoration = challenges

1. Rapid speed of change
2. Uncertainty is high

3. Moving target

4. Uncharted territory
Obvious questions:

What are you doing about it?
Why bother?




PRBO Conservation Science

Why climate change makes riparian restoration more
important than ever. 2009. Ecological Restoration.
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Presenter
Presentation Notes
 1. Finally, we need to continue monitoring natural resources- to detect changes and validate the predictions from the models we use to guide our planning.
2. Importantly, we may need data at larger extents and at finer resolutions in space and time than ever before.
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How will climate change affect riparian systems?
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Earlier snowmelt and peak river
flows
e Changes in precipitation = -l
* More extreme floods and droughts ="
E e Potential for increased erosion R o
e \Warmer in-stream conditions
e Changing plant and animal
phenology
e Shifts in animal distributions
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How do we prepare ecosystems for climate

change?
GOALS STRATEGIES
enhance connectivity
eResistance promote redundancy and buffers
. reduce landscape synchrony
*Resilience realign disrupted conditions
° Response expect surprises
identify and protecting refugia
Millar et al. 2007. Ecological Applications
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Presentation Notes
 1. Finally, we need to continue monitoring natural resources- to detect changes and validate the predictions from the models we use to guide our planning.
2. Importantly, we may need data at larger extents and at finer resolutions in space and time than ever before.
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Riparian ecosystems are naturally resilient

If we invest in this site:

Will extreme disturbances affect
investments?

How long will recovery take?
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Presentation Notes
 1. Finally, we need to continue monitoring natural resources- to detect changes and validate the predictions from the models we use to guide our planning.
2. Importantly, we may need data at larger extents and at finer resolutions in space and time than ever before.
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Riparian areas provide connectivity



Presenter
Presentation Notes
Connection between:
high elevation areas with sea-level estuarine and marine environments, Flowing across elevational gradient, rivers link ecological zones with different climatic conditions
aquatic with terrestrial systems. they make each more ecologically diverse and productive than they would be without the other ((Naiman and Decamps 1997) aquatic insects provide prey for birds
Tributaries within watersheds provide spatial redundancy which helps maintain metapopulations and metacommunity dynamics (Collinge et al. 2001)
Even though rip areas provide thermal refugia and corridors for birds, there is still a threshold for what a species can endure
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Riparian vegetation and hydrological connectivity
create thermal refugia
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Presentation Notes
Rip areas can act as thermal refuges for all kinds of organisms because they: absorb heat…

Riparian area absorb heat and buffer organisms against extreme temperatures (Naiman et al. 2007)

Vegetation shades water from sunlight (Cassie 2006)

Groundwater infusion helps maintain pockets of cool water (Chu et al. 2008)

Conclusion:
   Restoring vegetation and protecting groundwater resources will enhance resistance of riparian ecosystems to the effect of climatic change.
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Will restoration goals and strategies need to change?

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
Spatial components - connectivity

Ecosystem Function
Ecosystem processes and features — resiliency, redundancy

Ecosystem Services
The benefits humans derive from ecosystems
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The San Joaquin River history and restoration

e 1930-40’s construction of Friant =

Dam

- area below dam estimated to support
15,000 spawning salmon (one of the
southernmost runs)

e 1950-2000’s 27 km reach of
river often dry

e 2006 18-year settlement
reached to restore water and
salmon to the river

e 2009 First test flows return
water to dry reaches of San
Joaquin

e 2012 Date by which salmon are
to be reintroduced




Restoration goal: To restore and maintain fish populations in "good
condition" in the main stem of the San Joaquin River below Friant
Dam to the confluence of the Merced River, including naturally

reproducing and self-sustaining populations of salmon and other
fish.
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San Joaquin restoration goals: A thought

experiment

Metric Current Worst case climate
conditions projections

Historical river flows Unlikely Unlikely

Historical salmon Possible Unlikely

numbers

Historical wildlife Possible Unlikely

community composition

Improved ecological Likely Possibly

redundancy and resiliency

Connectivity Likely Likely
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Goal: Enhance ecological resilience

Strategy: plan for a wider range of conditions

I= project

Ecosystem state
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e past future e——)

e.g., drodght and fioods

Prioritize projects
that could succeed
under multiple
scenarios
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Example: planting 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 drier sites.
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Example: planting for genetic diversity

Cool

Warm

Wet Dry
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Goal: Enhance connectivity
Strategy: Expand restoration to private lands

Actively partner with adjacent landowners - public and private

— ——
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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

III

“Business as usual” restoration is also a risk!

lgnoring the future is not an option
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Monitoring and adaptive management will be critical

Restorati
_ o Ecology
e ° THE JOURNAL OF THE
° SOCIETY FOR ECOLOGICAL RESTORATION INTERNATIONAL

Vobumse 14, Nornber 3, Seplanbes 106

Spotted Towhee abundance

Years since restoration Gardali et al., 2007. Restoration Ecology
>
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What can science do to help reduce risk?

e Reduce uncertainty of climate projections
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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Adapting to climate change

The good news is . . . .

Ecological restoration can be an
adaptation strategy for
climate change.
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Answering the tough questions
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What are you doing about it: REDW0.0D e 5/
e Understand the challenges o NN | Y 7o

climate changes will pose for
your systems
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e Design restoration to prepare
ecosystems for climate change

Why bother?

e Restoration can prepare
ecosystems for climate change
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The context of resource management and

regulation is changing

CLIMATE CHANGE

Stationarity Is Dead:
Whither Water Management?

P C.D. Milly,"™ Julio Betancourt,? Malin Falkenmark,® Robert M. Hirsch,® Zbigniew W.
Kundzewicz,® Dennis P. Lettenmaier® Ronald J. Stouffer’

throughout the developed world have

been designed and operated under the
assumption of stationarity, Stationarity—the
idea that natural systems Muctuate within an
unchanging envelope of variability—is a
foundational concept that permeates training
and practice in water-resource engineering,. It
implies that any variable (e.g., annual stream-
flow or annual flood peak) has a ime-invari-
ant (or |-year-peniodic) probability density
function (pdf), whose properties can be esti-
mated from the instrument record. Under sta-
tionarity, pdf estimation errors are acknowl-
edged, but have been assumed to be reducible
by additional observations, more efficient
estimators, or regional or palechydrologic
data. The pdfs, in turn, are used to evaluate
and manage risks w water supplies, water-

S ystems for management of water

An uncertain future challenges water planners.

Milly et al. 2008. Science 319:573-574

“STATIONARITY IS DEAD”" — LONG LIVE

TRANSFORMATION: FIVE PRINCIPLES FOR CLIMATE

CHANGE ADAPTATION LAW

Robin Rundis Craig*

While there i no guestion that successful mitigation strategies remain critical
in the guest 1o avoid worst-case climate change scenarios, we have passed the point
where mitigation efforts alone can deal with the problems that climate change is
creating, Because of “committed” warming — climate change that will occur re-
gardless of mitigation measures, @ result of the already-gecunmlated greenhouse
gases in the atmosphere — what happens to coupled socio-ecological systems over
the pext decades, and most likely over the next few centuries, will largely be beyvond
human conteol. The time o staet preparing for these changes is now, by making
adaptation part of a national climate change policy.

American environmental law and policy are not keeping up with the need for
adaptation. For example, environmental and natural resources law ave currently
based on assumptions of ecological stationarity and pursue goals of preservation
and restoration. Neither thore asrupptions nor those goals fit @ world of continual,
uspredictable, and nonlineqr transformations of complex ecosystems — but that is
the world that climate change iz creating,

Thiz Article argues for ¢ principled flexibility model of climate change adapta-
ton law to pursue gogls of increasing the resilience and adaptive capacity of socio-
ecological systems, In so doing, it lays out five principles and several subprinciples
Jor the law of environmental regulation and natural resource manggement. Shuc-
tupally, this Article also strongly suppests that climate change adaptation law suist

Craig. 2010. Harvard Environmental
Law Review 34:10-73
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Presentation Notes
The stationary history of climate has influenced our current approach to resource management.
 In this century, we have transitioned into a period when climate is no longer stationary.
 The death of stationarity challenges many of our approaches to resource management.

For natural systems- there are a number of new questions we need to consider:
A. Historical conditions no longer benchmarks? 
B. Shifts in species distribution?
C. Are current resource management plans adequate?
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How do we adapt to the challenges of climate

The longer action is delayed, the
more it will cost.”
- IPCC. 2007

“Most recommendations are vague
or general principles... Few
suggested a process a manager
could use to develop an adaptation
plan and evaluate its usefulness.”

- Heller and Zavaleta. 2009. Biological Conservation

& PRBO Photo
¢ Corte Madera, CA
= Nov 2007
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Presentation Notes
 1. Simply knowing that things will change is not enough- we need to use this information to modify our strategies for resource management.
2. Unfortunately, there is relatively little information about how to do this.
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