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In the context of climate change planning...

adaptation generally refers to human activities
intended to minimize the adverse effects of

climate change on human infrastructure and
sensitive aspects of the natural environment.




» Shifting ranges

* Animal distribution & abundance

* Habitat availability & distribution
» Phenology disconnect
» Vital rates
» Extinction
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- EFFECTS ON WILDLIFE AND HABITATS
LAWLER, J. 2009, ANNALS NY ACAD. SCI.




1) Increase connectivity

2) Integrate climate change into planning exercises (incentives, timing)

3) Mitigate other threats (invasive species, fragmentation)

4) Study response of species to climate change (translocations)

5) Increase number of reserves

6) Address scale problems for improved predictive (projection) capacity

(Improve inter-agency, regional Coordination)
/) Increase and maintain basic monitoring programs
(Practice adaptive management)
8) Create and manage buffer zones around reserves
Q) Create ecological reserve networks

10) Adopt long-term and regional perspective in planning, modeling,
and management




» Challenge

v Understand and predict responses...
* Resistance — ability to remain unchanged
* Resilience — ability to recover from perturbation

* Change — systems move from one state to another

¢ But predictions based on historical information and
experiences may not be appropriate in a changed or
changing system—non-stationarity.
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» Current restoration strategies

* Return system to historic conditions

* Return community to historic assemblage

» Climate-forced paradigm shifts?

v’ Restore ecosystem process
v' Focus on abiotic aspects

v' Allow species assemblages to fluctuate




From a practical point of view, a focus on the
science of climate change divorced of the
decision context is only an exercise in academic

curiosity; what is needed is an understanding of

how climate change will affect our decisions
(Conroy et al. 2011, BiolCons).




> Problem decomposition
Break the problem into components, separating policy from science
Complete relevant analyses

Recompose the parts to make a decision

> Values-focused

- The objectives (values) are discussed first, and drive the rest of the
analysis

- This is in contrast to our intuitive decision-making, which usually
jumps straight to the alternatives




Mandates:
Laws, Policies,
preferences

Structured Decision Making

sDmM k “I'. [, ,-'. Values:
Analysis ]
Toolkit

Preference scales,
objective weights,
& risk attitudes

Open Standards for the
Practice of Conservation

Tradeofis &
OptimizatiOn

Alternatives

Consider:

1. Conceptualize

Define initial team

Define scope, vision, targets
Identify critical threats
Complete situation analysis

Uncertainty,
& linked
decisions

Modeling
Toolkit

Source: Jean Cochrane

5. Capture and Share 2. Plan Actions and

Learning . Monitoring
« Document learning Conservation + Develop goals, s(t’ratbe.gieg
« Share learning Measures assumptions, and objectives
« Create learning environment 5 = Develop monitoring plan
Partnershlp » Develop operational plan

STrqfegic Assumption-driven 0pen Standards

Research
Habitat
Conservation

Monitoring

3. Implement Actions

and Monitoring

« Develop work plan and
timeline

« Develop and refine budget

= |Implement plans

4. Analyze, Use,
Adapt
* Prepare data for analysis

« Analyze results
» Adapt strategic plan

Implementation




Alternatives
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- LINKING ALTERNATIVES AND OBJECTIVES




Endangered Species/ Species of
Interest

Avian Species

Forage Resource

Flowers/Fruits

Habitat Resources




Endangered Species/ Species of
Interest

Forage Resoyrce

Flower/Fruits

Habitat Resources

Shifts in spatial occurrences ecological resources

and threats




Endangered Species/ Species of
Interest

Forage Resource

Flower/Fruit

Habitat Resources

Shifts in spatial occurrences ecological resources

and threats




Adaptation
Strategies
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‘Landcover ha
griculture 3814
Bare Soils 875
Low Density Urban 3.084 ;
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90,921/ 100}

Legend |:| Agriculture - High Density Urban - Shrub - Dry - Forest - Dry
|:| Bare Soils |:] Herbaceous - Shrub - Moist - Forest - Moist 2,500 5,000
1
[ ] LowDensity Urban [ | Water B stroo - wet [ Forest - wet EE—C




Planning

Shared Vision/Goals
Structured Approach Fundamental Objective(s)

A Vulnerability Vulnerability
ssessments Species Habitats

Planning Focal Species the.r species of
Structured Approach interest

Modeling { Link Objectives-Actions 1

Consequences
Targeted Research g

Decision Analysis Strategies

Integrative Planning { Adantar 1
aptation

Monitoring

 FRAMING A STRATEGY — A FOUNDATION
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» Life History Traits and other pertinent attributes

Breeding Habitat Obligate (or Habitat Specialization)
Migration Status

Dispersal ability

Niche specialization

Reproductive Potential (or Life-history Traits)

Habitat susceptibility

Vulnerability
[ Species } ;
- VULNERABILITY ASSESSMENT




II_Drobabilri]stic Integrated
Climate Change Coastal

Assessment

Downscaled
GCMs

-
Climate

Integrated

Watershed Terrestrial Avian Models
Modelino Assessment r 4 <Data and expert-driven
Species-Habitat Models

*Urban Growth
*VVegetation Dynamics

Vulnerability

Habitats Optimal.
Conservation

Strategies

- VULNERABILITY ASSESSMENT




Focal Species
(vulnerable)

Other species of
interest




Link Objectives-Actions
Consequences

Enlarge Existing Reserves

Span gradients

Facilitate movements

Connect existing reserves
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Todus mexicanus

800N

£
i
-
£ g v
1 & |
°
§ f P
: P g
= Mona and Monito Desecheo
H
§ Name: Todus mexicanu:

Scientific xicanus
Common Name (ENG): Puerto Rican Tody
Common Name (SPA): San Pedito
Species ID: ABNXB01050

Taxonomic Class: Aves

Taxonomic Order. Coraciiformes

NatureServe Global Rank: G5
Federal U.S. ESA Status: Not Listed
PR Natural Heritage Status: Not Listed
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These areas represent predicted habitat in Puerto Rico and it's satellite islands. The predicted
habilat is based on literature review and expert opinion of species associations with vegetation
cimate, elevation and habitat struciure, as well as species ccurrence information. Wildiife
habitat relationship models (WHRM) were developed in a geodatabase environment to map
each species predicted distribution using ArcGIS 9.0 software. We use a combination of

geoprocessing, modeling, and Python scripting 1o select predicted habitat based on known o
prédicted occurrences and the wildife habitat relationship models. The predictsd habitat is
based on 15m pixel resolution.

Dratt product developed by the U.S. Forest Servics, International Institute of Tropical Foresitry, GIS Remate Sensing Laberatory
Puerio Rico GAP Analysis Project (PRGAP). GIS modeling and cariography by M Jiménez, § Marinuzzi, M. Solorzano and 8
Favoldl For o information contact Tear Leader, W. A Goukl, Jardin Botanco Sur, 1201 Gale Ceiba, San Juan, PR 00576
787-766-5336; Emat: wyoulo@s fed us
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Patch Occupancy (Psi) is defined as the

probability that a site is occupied. It is
conditioned by fact that a species is not always

detected with certainty, even when present (p < 1).

Link Objectives-Actions
Consequences

Random points placed within
70% forest (500m diameter).

Land Cover Legend
[ Agriculture
[ Bare Seils
[ Low Density Urban
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[ Herbaceous Shrub - Wet
[ water Forest - Dry
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[ Shrub - Moist [l Forest - Wet




m PUEB m PRSP

Urban  Agricultural  Forest Source

o
o

o
o

O
N

>
=
s
O
0
(o)
| -
o
5 0.4
c
O
(0N
=)
)
)
O

Link Objectives-Actions
Consequences

L s mareiss




Link Objectives-Actions
Consequences
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URBAN MATRIX - PERMEABILITY




Decision Analysis

> Stochastic Dynamic Programming — possibly?
» Robust or Heuristic Approaches — large problems
Sequential Reserve Selection

Max either species retention in landscape or representation in

reserves

Protection (e.g., acquisition) done over number of years, limited
budgets and some sites might become unavailable during planning

period.

- RESERVE SELECTION
MOILANEN AND CABEZA 2007, BIOL CONS




State-dependent decision making: To assess the current
state of the system, in order to determine which action
to take

Evaluation of management performance

Learning, to increase understanding
of ecological dynamics and the
effects of management on them

Future Modeling, to develop new
predictive models as needed




