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-assess climate change impacts on CA biodiversity,
-estimate changes in potential and realized niches for

Individual species under climate change scenarios.
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1. Static species distribution modeling
2. San Diego county examples
3. Dynamic species modeling




Importance of species-level
analysis

 Previous research

Species distribution modeling
(e.g. Heikkinen et al. 2006; Pearson and Dawson, 2003; Thuiller 2003)

« Community assemblages may disassociate

e Changes in individual species’ dispersal,
germination, survival rates.
 How do species behave individually in the

context of competition, dispersal limitations
and disturbance?




Species Distribution Modeling (thuitler et al. 2003)

* Building and validating individual species
models

 Reducing uncertainty of models

* Predicting potential niches

Hadley, Canadian GCM
A2, B2 Scenarios




Species Distribution Model
Methods

Selecting species & environmental data

GLM/GAM/GBM/CART/ANN

Building & validating models
Bayesian Approach

Projecting models to the future environment

Consensus Model Optimizing model outputs

Estimating the change of species range




Species Distribution Model
Methods

Climate data Soill data

Max Temp of Warmest Month
Min Temp of Coldest Month Avalilable Water Capacity
Annual Temp Range Soil depth

Mean Temp of Wettest Quarter Soil pH

Mean Temp of Driest Quarter Salinity

Precipitation of Wettest Quarter Depth of water table
Precipitation of Driest Quarter




Probability
on Species distribution model

. Low Pinus jeffreyi

Pinus jeffreyi: 2080
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ron Species distribution model

. Low Pinus coulteri

Pinus coulteri: Present
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. Quercus agrifolia
Low

Quercus agrifolia: Present Quercus agrifolia: 2080
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. Species distribution model

Ceanothus crassifolius

Ceanothus crassifolius: Present




Species Distribution Model Output
To Date:

314 Species <

e
Mojave

89 California

Mixed conifer Endemic

Coastal sage

Kscrub

13 Pinus spp.

15 Quercus spp.

13 Ceanothus spp.

9 Arctostaphylous spp.




Endemic Richness

Current
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Cuyamaca Rancho State Park

J. Franklin, M. White:
Post-Cedar Fire Monitoring
High severity fire in 2003

<20% pine seedling
survival by 2005

Dense ceanothus cover

by 2007

0510 20 30
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What about...

Dispersal?

Short and long distance
events

Competition?

Plant functional type-age and
size classes, fecundity,
mortality, germination

Disturbance?
Fire, grazing




BioMove; a dynamic species
modeling approach

A spatially explicit model used to predict the
movement of individual species

Simulates dispersal, competition and

disturbance

Can be used to predict movement of species
 Management strategies
« Habitat suitability for other species
o Conservation area priorities
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BioMove; A Case Study Pinus lambertiana 2010
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BioMove; A Case Study Pinus lambertiana 2050
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BioMove; A Case Study Pinus lambertiana 2080
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BioMove: Disturbances

Fire

o CA Dept. of Forestry and Fire Protection, Fire and
Resources Assessment Program (FRAP)

54 Year Average Fire Frequency

e 4 size classes

Land-use Change

o Public/Private

Zaca Fire, 3 August 2007




Cuyamaca Rancho State Park
Applications

Dynamic species response:
Who wants to go where?
How do shrub and pine compete?
Dispersal barriers

Field validated disturbance
regimes

Habitat suitability-other species




In summary

v’ 314 species library for distribution model outputs

v Coupled outputs with spatially explicit demographic
model

v' Predict climate driven shifts for future scenarios

v Continue incorporating competition, disturbance and
land use change into models

v Implications for management strategies, conservation
allocation




