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After Schaer et al., 2004
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Extreme Events: Heat



Late Snowmelt Years Early Snowmelt Years

Extreme Events: Wildfires

Fewer, smaller fires More, larger fires

Westerling



↑ Drought, ↑ Fire Risk

Major Changes in Natural Systems:  
. ↓ Biodiversity, Coral Mortality

Impacts of Global Warming

~30% of Global Wetlands lost, 
↓ Global Food Production

Extinction ( >40% known sp), 
partial melting ice sheets, 
↑ sea level 7-12 feet

↑ Risk Extinction (20-30% known sp)
Most Coral Bleach, ↑ Flood+Drought

} ↑ 0.7°C

www.net.org



1. Our Rapidly     
Warming World

2. How Species       
Adapt 

3. If Species 
Cannot Adapt



N
A B



Pika: 1900 - 7,800 ft  
2004- 9,500 ft



Sandhill Crane

29-Feb

30-Mar

29-Apr

29-May

28-Jun

1965 1970 1975 1980 1985 1990 1995

Fi
rs

t A
rr

iv
al

 D
ay



0

10

20

30

-24 -20 -16 -12 -8 -4 0 4

Number of Days Changed in 10 Years

Fr
eq

ue
nc

y 
of

 S
pe

ci
es

61 Studies
108+ Species



1. Our Rapidly     
Warming World

2. How Species       
Adapt 

3. If Species 
Cannot Adapt



Extinction Concerns
No Accessible 

Habitat 

Functionally

Extinct
Managed 
Relocations





Animals
Plants

Threatened, Endangered & Sensitive 
Species in SW National Forests



Extinction

- Managed 
Relocations

- Can We
- Should We 
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17% to 37% 
of all 
species 
extinct by 
2050

Thomas et al Nature 2004

Edith’s Bay Checkerspot
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Listening





Alpine species: Nowhere to go
Pika: 1900 - 7,800 ft;  2004- 9,500 ft

but EXTINCT



Type of Changes

Range Shifts:
Poleward
Up in Elevation



What can we do?



Type of Changes

Phenology Shift
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Bark Beetle Infestation



Extinction—Examples 

•Range Shifts



Ocean Acidification
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Annual Global      
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Extinction—Examples 
•Synergistic     

Affects
•Global Warming
•Habitat  change
•Invasive species
•Toxins
•Elimination of top 

predators
•Feral cats




