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Challenge: A biodiversity crisis? 
 

 

Rates of biodiversity loss are likely higher than any 
time in human history or prehistory (but not prehuman) 

 

Overharvest 
Habitat loss 

Invasive species 

Climate change 



Climatic variability is NOT even 

in time 

 
 

[NOAA Climatewatch] 



Climatic variability is NOT even 

in time 

or 

in space 

 
 



Organisms respond to weather 



Our general approach 

Explore biotic 

responses to 

contemporary and 

historic weather to 

help us understand 

implications of a 

warming and 

changing climate 

To do this, we need: 

- Information on 

weather and 

climate at the right 

scales 

- Information on 

biotic responses at 

all levels: from 

physiology to 

population to 

ecosystem 



How do we measure and 

characterize temperature? 
Data sources: 

• Station data 

• Infrared cameras 

and radiometers 

• Remote sensing 

• Proxies 

• modeling 

[NASA] 

[T. Albright] 

[T. Albright] 

[T. Albright] 



How do we measure and 

characterize temperature? 
Sampling issues: Spatial 

– Density/resolution 

– Arrangement/bias 

– topoclimates 

[Hijmans et al. 2005] 

[Desmogblog] 



Topoclimates and toporefugia 

[Dobrowski 2011, Global Change Biology] 



How do we measure and 

characterize temperature? 
Sampling issues: Temporal 

• Frequency 

• When 

• Aggregation 

– Mean 

– Extremes 

– Degree days/integrations 

[Kearney et al. in press] 

[U. Minnesota Extension] 



Applying NLDAS hourly-products:    

Trends in warm days 

 

Percentage area of CONUS with warm days exceeding 90 d, 120 d,1979 to 2012 

[Mutiibwa et al, in revision] 

Kendall’s Tau 1979-2012 trend 



Can we map avian physiological 

performance across landscapes? 

– Evaporative water loss 

rates? 

– Where does heat stress 

occur? 

– Survival times? 

 

 

 

 

Across: 

- body size 

- evaporative mechanism 

- Different microsites 

Under: 

- Typical summer conditions 

- Extreme conditions 

- Historic and current 

examples 

 

 



Heat stress and thermal tolerance 

What are the highest body temperatures that species can tolerate? 

How does body temperature 

change with increasing heat 

stress?  

° C = 
° F 
66 = 151 
64 = 147 
62 = 144 
58 = 136 
54 = 129 
50 = 122 
48 = 118 
46 = 115 
44 = 111 
42 = 108 
40 = 104 
38 = 101 

Credit: Blair Wolf 



Can we map avian physiological 

performance across landscapes? 

 

Measured rates of evaporative water loss in Cactus Wrens obtained from a 

sample of 22 individuals over a range of controlled chamber temperatures.  

[Data: Blair Wolf]  
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Cactus Wren evaporative water loss rates vs. temperature  

  



Can we map avian physiological 

performance across landscapes? 

[Albright, Mutiibwa, Wolf, and others in prep] 



Mapping land surface temperature 
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Difference in mid-July LST, from a 4x daily reconstruction of MODIS product  

   [w/ Neteler et al] 



Remotely sensed land 

surface temperature 

to model 

environmental 

temperatures? 

Mutiibwa et al. in prep 



North American Breeding Bird Survey 

• 4000 40-km routes in conterminous US 

• 50 3-minute point counts of species 

seen or heard within 400 m 

• Data collected annually (May-June) 

since 1966 

 



Declines in landbird abundance  

following drought/heat events 

Nesting period Post-fledging period 

[Albright et al. 2010, Ecography] 



Using micorsite temperature monitoring to  

test hypotheses of American pika decline  

[w/ Erik Beever, USGS] 



Main messages: 

• Remote sensing, strategic sampling, and 

modeling can help provide information at 

relevant spatial/temporal scales 

• Different organisms are sensitive to different 

aspects of weather and climate at different 

times that may not be what we usually talk 

about or report. 

• Value in mining current and historic 

observations, but other approaches 

needed too! 
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Spring 2015 course announcement:  

Geography 422/622 - Climate Solutions: Local to Global Perspectives 

Instructor: Assistant Professor Thomas Albright 

We’ve all heard about the climate change problem. What can we do? 

• How can the world mobilize to reduce the magnitude of climate 
change (mitigation)?  

• How can the the world minimize the disruption and damage 
associated with climate change (adaptation)?   

• Will drastic large-scale manipulation of the earth system be 
necessary (earth system engineering)?    

What are the implications and costs of these responses?  What is the 
cost of inaction?  How will ethical considerations of responsibility and 
justice be considered?   These are the questions of Geog 422/622. 

GEOG 422/622 

T/R: 2:30:-3:45 

3 credits 

Prerequisites: Any of GEOG 103, 
ATMS/GEOG 121, or GEOG 221 

Missing prereqs? Contact 
talbright@unr.edu for 
instructor consent or any other 
questions. 

 

 

NASA NASA/C. Rittenhouse/T. Albright USGS 

NASA SFMTA 

CMI/Princeton U. 
Popular 
Mechanics 

New: Geog422/622 
approved for 

capstone!  


