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Introduction



 Community Types 
Wet meadow 
 Dominated by graminoids and 

bryophytes
 Edge of thaw lake

Dry heath 
 Higher species diversity
 Dry ridge



 Some changes in vegetation cover observed at 
sites

 Knowledge Gaps:
Structural modifications resulting from:
Number of individuals vs. Size of individuals

 Broader landscape-level observations
Comparison of patterns across a range of abiotic 

conditions and community types 

Polygonum bistorta



 Possible explanations for variation:
Competitive interactions
 Increased colonization and 

recruitment
Species abundance

 Expected patterns in abundance:
Graminoids and erect shrubs will 

increase in abundance with 
warming

 Forbs and prostrate shrubs will 
decrease in abundance

Shrubs from top – bottom: V. vitis-idaea, C. tetragona, D. lapponica



Project Objectives

 Compare cover, abundance, and growth to 
provide detailed view of canopy change
 Resulting from warming
 Across a moisture gradient

 Applications for the tundra ecosystem 
NDVI, albedo, and carbon cycling



Experimental Design

Question:
 How do vegetation cover and density vary across 

a soil moisture gradient?



 ITEX plots (1996)
 Long-term warming experiment 
48 plots at each site (24 control, 24 warmed)
Provides additional replication at dry and wet 

extremes of moisture gradient

Atqasuk Wet Atqasuk Dry



 ARCSS grid (2010)
Provides data across a broader landscape area
Approximately 100 permanent plots spread across 

a 1-km2 grid
Subset of 30 plots measured regularly



Atqasuk Wet

Atqasuk Dry



 Cover data
Point frame method
Measures each contact 

below each point on the 
grid

Measured on ARCSS grid 
subset (2013) and ITEX 
plots (2012)

Used all live vascular plant 
hits to calculate cover by 
growth form



 Density data
Measured in ARCSS grid subset and ITEX plots using 

a 10 x 50 cm frame 
 Frame position permanently marked; corresponds 

with point frame placement
 Individuals counted and given a status 
Provides the density of all vascular plants

10 
cm2



Shows Moisture 
Gradient
Stress = 0.0949
Global R: 0.7606
ANOSIM p-value: 0.001
MRPP delta: 0.001
ADONIS p-value: 0.001



 Mean density and cover
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*Cover data from 2012; Density data from 2013



 Relationship between density and cover
1. By Treatment

Correlations—stronger in controls
Compare regression slopes—not yet tested

R (Controls) = 0.724  
R (Warmed) = 0.561

R (Controls) = 0.631
R (Warmed) = 0.561



2. By Growth Form
Correlation Between Density and Cover at Atqasuk Dry

RC = 0.593

RW = 0.857 RC = 0.526

RW = 0.358

RC = 0.286

RW = 0.608

RC = 0.712

RW = 0.400



 Density is not the only factor
 Use individual growth measurements 

to help explain differences between 
density and cover
 Leaf length
Number of green leaves



Summary: Additional Goals

 Barrow and Atqasuk
 Incorporate individual growth data
 Describe how correlations change with a soil 

moisture gradient 
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Table 1: List of species present at Atqasuk research sites, ITEX and ARCSS grid; families listed in bold. 
Superscript indicates site: d = Atqasuk Dry, w = Atqasuk Wet, g = ARCSS. 

Deciduous Shrubs Forbs Forbs (Continued) Graminoids (Continued)
Betulaceae Asteraeceae Ranunculaceae Eriophorum russeolumw,g

Betula Nana w,g Artemisia borealis d Ranunculus pallasii g Eriophorum vaginatumg

Antennaria friesianna d

Salicaceae Rosaceae Juncaceae
Salix phlebophylla d,g Caryophyllaceae Rubus chamaemorus g Luzula artica d,g

Salix polaris w,g Minuartia obtusiloba d Luzula confusa d,g

Salix pulchra w,g Scrophulariaceae Luzula wahlenbergiiw,g

Empetraceae Pedicularis sudetica w,g

Evergreen Shrubs Empetrium nigrans g Pedicularis lapponica d,g Poaceae
Diapensiaceae Dupontia fisheriw,g

Diapensia lapponica d,g Polygonaceae Graminoids Hierechloe alpina d,g

Polygonum bistora d,g Cyperaceae Trisetum spicatumd,g

Ericaceae Polygonum viviparumw,g Carex aquatilis w,g

Andromeda polifolia g  Carex bigelowii d,g

Cassiope tetragona d,g Pyrolaceae Carex rariflora w

Ledum palustre d,g Pyrola grandiflora g Carex rotundata w,g

Vaccinium vitis‐idaea d,g Eriophorum angustifoliumw,g





Correlation Between Density and Cover at Atqasuk Wet

RC = 0.380

RW = 0.071
RW = 0.692

RC = 0.206

RW = 0.330

RC = -0.082




