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Vulnerability 

Measure of whether and how a species 
or system is likely to be affected by a 
given change in climate or factors 
driven by climate 



Sensitivity 
•  Sunburn example:  

–  Amount of melanin in skin is 
key physiological factor 

–  Melanin absorbs UV rays, 
which cause sunburn 

–  Skin with lower melanin levels is 
more sensitive to sunburn 
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Phenology 

Hurlbert AH, Liang Z (2012) Spatiotemporal Variation in Avian Migration 
Phenology: Citizen Science Reveals Effects of Climate Change. PLoS 
ONE 7(2): e31662. doi:10.1371/journal.pone.0031662 
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0031662 
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Species sensitivity: Song Sparrow  

3 tidal marsh 
subspecies: California 
species of special 
concern 
 
Availability of tidal 
marsh habitat; suitable 
conditions 
 
Nest survival: influenced 
by precipitation, 
temperature and 
extreme high tides 
 
  Nur et al. 2012 
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System sensitivity: Tidal Marsh example 

Will tidal marsh ecosystems in the 
San Francisco Estuary sink or 
swim? 
 
Tidal marsh elevation sensitive to: 
1.  The rate of sea level rise 
2.  The amount of suspended 

sediment 
 
Not sensitive to organic 

accumulation 
 
Tidal marsh vegetation and birds 

also sensitive to changes in 
marsh habitat 

Stralberg et al., 2011 



Activity 



Ecosystem sensitivity… 

1.  To changes in temperature and 
precipitation 

2.  Of component species 

3.  To changes in disturbance regimes 

4.  To other types of climate and climate-
driven changes 

5.  To impacts of other non-climate stressors 

6.  Other sensitivities 



Confidence 

Low       Medium          High 
 
 
Support from theory 

Support from model results 

Support from data or trends in the existing 
environment 

Degree of consensus in expert opinion 
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