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1. Stationarity Is dead

We need to wed climate
research to resource
management in four ways:

1. Describe climate-resource
Interactions

2. Project conditions for future
scenarios

3. Adapt resource
management

4. Monitor future changes
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Advancing conservation through science

Headquarters in Petaluma
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Providing bird science to guide conservation

Ihe Riparian Bind Conservation Plan
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The context of resource management is changing

Dbservations, Morthem Hemisphere, praxy data

Highest historical temperature level for the last

Proposed temperature threshold for dangerous
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Scenarios

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’

ystems for management of water
S throughout the developed world have

been designed and operated under the
assumption of stationarity. Stationarity—the
idea that natural systems fluctuate within an
unchanging envelope of variability—is a
foundational concept that permeates training
and practice n water-resource engineering,. It
implies that any variable (e.g., annual stream-
flow or annual flood peak) has a time-invari-
ant {or |-year—periodic) 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 paleohydrologic
data. The pdfs, in turn, are used to evaluate

and manage risks © water supplies, water=

s And Aaacdalaine: asemoal alakal G

An uncertain future challenges water planners.

Milly et al. 2008. SC|ence 319:573-574
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Resource management and climate change

Historical
bird data

Future climate
scenarios

|

2. Projection

Historical
climate
and
weather
data

1. Description

3. Adaptation

<

4. Monitoring

Model
validation

Continued data
collection

Conservation
planning
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Describe historical interactions between climate and
ecological systems

*Descriptive approaches (distribution modeling)

Mechanistic approaches (weather effects on
demographic rates)
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Distribution modeling of California birds

Dennis Jongsomjit, Diana Stralberg, Chrissy Howell, John
Wiens (PRBO), Mark Snyder (UCSC), Terry Root (Stanford)

Bird location Vegetation and Current bird
data climate data distribution

Source
* PRBO
+ BBS
+  RSLKBO

© Scott Streit
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Project how future climate scenarios will influence

ecological systems

« Combine climate projections with information about
historical interactions

o |dentify shifts in distribution

* Predict important changes in population dynamics
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Distribution modeling of California birds

Current Probability Future
Hiaher  aan (8 Dennis Jongsomijit,
. g To i Diana Stralberg,
PN 3 Chrissy Howell, John

Wiens (PRBO), Mark
Snyder (UCSC), Terry

Lower Root (Stanford)
© Scott Streit - -_w ' -\ @ ﬁ) ”'
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Distribution modeling of California birds

Current Probability Future
Higher - Dennis Jongsomijit,
—H : i, Diana Stralberg,
S A Chrissy Howell, John
\E L ey Wiens (PRBO), Mark

Snyder (UCSC), Terry
Root (Stanford)

AUC 0.954
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Adapt resource management to the challenges of

climate change

= PRBO Photo
= Corte Madera, CA
“* Nov 2007

“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. In press. Biodiversity
management in the face of climate change: a
synthesis of 20 years of recommendations.
Biological Conservation
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Adapting bird conservation plans

Chrissy Howell (PRBO)
Rodney Siegel (IBP)
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bird Conservation Plan

Climate Change Bird Conservation
Plan: Adaptation Strategies to Reduce
the Effects of Climate Change on
California Birds
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Monitor changes in ecological systems

e Detect oncoming thresholds
e Validate model predictions
* Increase spatial and temporal extent and

resolution of monitoring
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Develop a system of monitoring “buoys”

Average difference for conifer species
Target areas with 5 o P Probability
elevational or ei s =|ncrease
compositional 1
gradients

|
Target areas where W Decrease
rapid turnover Is

projected
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California Avian Data Center and Avian Knowledge

Network: Web-based data interface
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Resource management without stationarity

Use historical data to identify important interactions
between climate and ecosystems

Make projections about ecological systems under
future climate scenarios

Adapt resource management to climate change (what
do resilience, resistance, and response look like on
the ground?)

Monitor changes in ecological systems
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nseavy@prbo.org
WWW.prbo.org
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