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Outline
• Other factors important 

• Sky island example

• Climate change; effects

• Reference conditions

• Newberry Mtns. study

• Managing for healthy 
ecosystems

Ash Meadows Natl Wildlife Refuge



Science (2006) 313:940-943.

*But in deserts, effects may result from 
combined influences of temperature, precip 
regimes, and CO2 on exotic grasses as fuel





1909

1949

1992

U.S. Forest Service and Northern Arizona University

Forest Changes
• Frequent low intensity to 
infrequent, catastrophic fire 

• Tree density increases

• Disease, old-tree mortality

• Species changes

• Altered wildlife habitat, 
human uses/habitation of 
the forest



Epic soil erosion 
flowing off fire; ashed 
soils
Wallow Fire photos by J. Coile



Deer Creek Hwy, upslope and 
east of Robber’s Roost

“catface”



Before 
restoration

4 years after 
restoration

www.eri.nau.edu



Agropyron spicatum 
bluebunch wheatgrass

Artemisia tridentata   
big sagebrush

http://coss.stcloudstate.edu/mblinnikov/phd/phyt.html

Plant Phytoliths







Knapp et al. (2008) 
BioScience



Brittlebush

4-5 days change per 1oC change



High CO2 World: Nevada 
Desert FACE Facility

0 50 100

Scale (m)

North

Elevated CO2 Plots

Blower Control Plots

Control Plots

9 rings, diameter 82 ft 
(25 m)

3 elevated CO2 rings, 
550 ppm

3 blower control rings, 
ambient CO2

3 non-blower control, 
ambient CO2







Productivity of Annuals: 1998

Smith et al. (2000)  Nature 408:79-82.



Estimated Aboveground ANPP
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UNLV Magazine 2010





Newberry Mountains, Lake Mead NRA, Nevada

Est. 1979 Jim 
Holland, UNLV

Remeasured 
2008 Chris 
Roberts, UNLV



1979 - Holland 2008 - Roberts Confidence: 
same methods, 
Holland legacy

Increasers       
Decreasers

Two different approaches: 
actual measurements 
modeling



Three general types of species:
• Expanded (e.g., Encelia farinosa) 
• Remained same (net)
• Decreased in habitat area (high-elev. spp)

Circles depict plots where 
the species was presentFrqncy: 1979: 35% 2008: 42%

Ross Guida 
UNLV thesis



Increasing in Elevation
• Three species with decreasing habitat:

– Juniperus californica: +25 m (82 ft)
– Pinus monophylla: +75 m (246 ft)
– Yucca schidigera: +30 m (98 ft)







Circles depict plots where the species was present

Frequency: 1979: 47% 2008: 41%







Climate Change
• Warming along with decreased precipitation

– Supports previous studies (Hereford et al. 2006; U.S. 
Bureau of Reclamation 2011)

– Supports Diaz and Bradley (1997) faster higher 
elevation warming

Tmin in C (F) Tmax in C (F) Precip in cm (in.)

Maximum 3 (5) 2 (3) 0.6 (0.2)

Minimum -0.5 (-0.9) -0.6 (-1.1) -6 (-3)

Mean 1.5 (2.7) 0.6 (1.1) -3.0 (-1.2)

Standard 
deviation

0.59 (1.06) 0.46 (0.83) 1.68 (0.66)



Summary
• Climate has already changed
• Some projections on effects exist
• Science in infancy
• Interact with other factors





Ecosystem Management
• Place-based land use problems
• Changes exceed speed of ecological and 

human adaption capabilities
• Assisted migration
• Assisted pollination
• Promote health in situ
• Promote                                            

adaptive                                    
communities
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