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A functional trait perspective on alpine plant community
responses to rapid climate change in a xeric mountain range

BACKGROUND
• Understanding which species are the most threatened by climate 

change is a key challenge in global change biology.
• Species adapted to cold conditions with long lifespans and limited 

ability to move to track favorable climate conditions may be some of 
the most likely to be highly sensitive to rapid climate change. Plants 
growing on mountain summits are one such example.

• Traits are directly related to ecosystem processes such as carbon 
cycling and may provide more generalizable information about 
community-level changes than species identities.

METHODS
• Collect data for each species across five plant functional traits: plant 

vegetative and generative height, leaf area, specific leaf area, and 
leaf dry matter content. Measure plant abundance along elevation 
gradients and at multiple time points using segmented belt transects.

• Estimate trait distributions using community-weighted averages, 
calculated as the sum of species-level trait values multiplied by their 
proportional abundance in each transect.

PRELIMINARY RESULTS

Figure 1: Community-weighted mean traits along an elevation gradient. Each point represents a community 
(belt transect segment), colored by peak, and lines show the relationship between elevation and two plant 
functional traits: vegetative height and specific leaf area. Dashed lines show slopes that are not significantly 
different from zero using a Bonferroni-corrected significance threshold of P = 0.01.
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PRELIMINARY CONCLUSIONS
• Across the elevation gradients on individual 

peaks (colored lines), relationships between 
traits and elevation are relatively weak, and 
communities become enriched with a mix of 
resource acquisitive and conservative traits 
as elevation increases.

• Across the elevation gradient of the entire 
mountain range (black line), there are strong 
relationships between elevation and traits. 
Plant height decreased and SLA increased 
with elevation, consistent with shifts to 
resource acquisition and resource 
conservation, respectively.
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