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Seeds Zones- information not being used

ÅClimate Variation within zones

ÅClimate Change

ÅSpecies distributions

ÅVariation among species

ÅVariation within species









Evaluation of data and climate change models

AR5 global warming increase (°C) projections

2046-2065 2081-2100

Scenario
Mean and
likely range

Mean and
likely range

RCP2.6 1.0 (0.4 to 1.6) 1.0 (0.3 to 1.7)

RCP4.5 1.4 (0.9 to 2.0) 1.8 (1.1 to 2.6)

RCP6.0 1.3 (0.8 to 1.8) 2.2 (1.4 to 3.1)

RCP8.5 2.0 (1.4 to 2.6) 3.7 (2.6 to 4.8)
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ÅClimate Variation within zones

ÅClimate Change
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ÅVariation within species



2. Analysis of Vegetation 
Climate Exposure

Combine the most recent vegetation
map of California with climate data.

This allows leverage of as much as we
know about the distribution of the 
vegetation.

FRAP 2015 map

2015 Vegetation Map
+

Maps of Climate Change



Climate Envelop for all of 
California

Grasslands in Climate 2D

Current Time Climate 
Classification (1981-

2010) for the 
Vegetation Type Pine 

Oak

3. Analysis of Vegetation 
Climate Exposure





4 Applications:  A. A Study Through Time Blue Oak 
Woodlands

Current Time 
Classification
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MIROC 8.5

CNRM 8.5

5. Applications:  
B. Climate Refugia and Areas of Stress



A Partial Solution to the Seed Origin Dilemma!

ÅIntegrate all available information
ÅClimate Modeling
ÅCurrent and future

ÅVegetation map data
ÅSpecies distributions

ÅVariation among species
ÅDoes one map for all tree species work?
ÅSpecies trait data

ÅVariation within species
ÅAvailable genetic data
ÅMolecular
ÅProvenance test

ÅFunded by CALFIRE



Shifts in Disease Dynamics in a Tropical Amphibian 
Assemblage Are Not Due to Pathogen Attenuation

Jamie Voyles
University of Nevada, Reno



Disease: a dynamic interaction
that depends on the host, 

the pathogen and their
shared environment.  



Disease rarely ends in host extinction
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Epizootic- phase of rapid 
increase in pathogen 
prevalence and spread of 
disease in wildlife hosts

Disease rarely ends in host extinction
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Disease rarely ends in host extinction

Enzootic- phase where the 
pathogen is constantly present 
but disease only occurs in a 
small number of hosts. 
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Chytridiomycosis
Batrachochytrium dendrobatidis (ά.Řέ) 



Chytridiomycosis
Batrachochytrium dendrobatidis (ά.Řέ) 



Amphibian Declines in Western Panama
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Amphibian Declines in Western Panama

1998 2002

1990s


