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Jeff Goldblum in Jurassic Park (1993)




The Arctic is becoming warmer and wetter

Winter 2022

Temperature change, 2019 compared with 1880-1899
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Climate impacts on Arctic plants

PLANT COVER SPECIES RANGES PHENOLOGY PLANT TRAITS




Plant species are responding differently,
which can impact animals and food security
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Research questions

How has Arctic vascular plant diversity changed over the past
four decades of rapid Arctic warming?

e Which are the main geographical, climatic and biotic
drivers of diversity change?

e Are Arctic plant communities becoming more homogeneous
over time with changes in plant composition?




INTERNATIONAL TUNDRA EXPERIMENT (ITEX+)
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Richness Species gains

Evenness Persisting species

Turnover Species losses

ANALYSES

Bayesian hierarchical models

Principal Coordinate Analyses (PCoA)

Bjorkman et al. in prep.
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& j) Richness across space Z Richness over time
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Richness change at subsite level

(log(species)/year)

ﬂE Warming was related to compositional change
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Shrubification
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Forb Cover 5 a SBL 8 Graminoid Cover

Shrub Cover

Garcia Criado et al. 2023 EcoEvoRxiv, in review at Nature




Richness change
(species/year)

— Dwarf

o
05— Non-dwarf e
] Mean Shrub
Cover (%)
100
I-
50
-0.5 ( € 25
0
-1.0

145 10 5 0 5 10
Shrub cover change
(% per year)

Shrubification

b, =

%) GREATER SHRUB COVER .- d/ai

’ A o
ER ) e
Ry B

“u -

X INCREASED SHRUB COVER [Eamits B8 2F.

-
1
1y

. Y

l Evenness

t Species losses
Richness over time
Evenness over time

Garcia Criado et al. 2023 EcoEvoRxiv, in review at Nature



Temporal turnover
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PCoA Axis 1

Jaccard
(presence/absence turnover)

0.50]
0.25]
0.00]
-0.25/
-0.501
-0.50 -0.25 0.00 0.25 0.50
PCoA Axis 2

No homogenization

Time point
A Begin
® End

Latitude (°)

75

70
65

Garcia Criado et al. 2023 EcoEvoRxiv, in review at Nature



LOSSES

0.04 . .
: H Eosees PERSISTING
' LI Persisting -

0.03 E

105 (8.3%) plots had
only persisters

0.02

N, &

Betula nana

0.01

0.00

NEssasd\sssssssssssssss=s===

5 50 75 100

Species Proportion

Carex btgelowu Garcia Criado et al. 2023 EcoEvoRxiv, in review at Nature



Species losses (%)

Plant communities that are more species-rich and more even are more resistant to change
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No consistent trend of richness change
over time, reflecting a strong influence
of site idiosyncrasy and a variety of
processes.

Both warming and shrubification are
driving community richness and species
trajectories.

Take-away message:
Contrasting richness trends but
widespread compositional change in
Arctic vascular plants.
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