Canadian contribution to the review of empirical critical loads for nitrogen

— setting biodiversity-based empirical critical loads of nutrient nitrogen in boreal Canada using gradient forest analysis

Nicole Vandinther and Julian Aherne

TRENT&®

UNIVERSITY

36th Task Force Meeting and 27th CCE Workshop,
Microsoft Teams [21-23 April 2020]



Y

Objective: to determine empirical
thresholds of atmospheric nitrogen
deposition for Jack pine dominant

stands in the boreal forest.

A. species abundance data for 297
Jack pine dominant forest plots.

,_ \ B. species abundance data for 46
Il‘lort.hW.eSt ‘ | Jack pine dominant forest plots
erritories B - i ) . )
’ (with soil chemistry) in AOSR.
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What did we do?

Gradient forest analysis was used to assess individual plant species response under multiple
environmental gradients to identify empirical thresholds for atmospheric nitrogen deposition.

What data did we use?
Species abundance data (206 species) for 46 Jack pine dominant stands across 35 &

environmental gradient variables (soil chemistry, climate and deposition).

What is gradient forests?

Roubeix V, Danis P-A, Feret T, Baudoin J-M, 2016. Identification of ecological thresholds from
variations in phytoplankton communities among lakes: contribution to the definition of
environmental standards. Environmental Monitoring and Assessment 188(4): 246.



predictive power for each environmental variable
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measure of the fit of random forest model for each species

0.8
!

0.6

0.4

0.2

0.0

. Hylocomium splendens

—— Elymus innovatus

Carex concinna
Cladina mitis

Arctostaphylos uva-ursi

Aster sibiricus
Rubus pubescens

Maianthemum,

Hylocomium



greater community level changes (high split importance
values) occur when the ratio of densities > 1
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community cumulative importance plot showing the

overall pattern of compositional change for all species



Gradient forest analysis identified two empirical thresholds for

atmospheric nitrogen deposition for Jack Pine dominant stands in the
boreal forest

Vascular species 5.6 kg N ha™t yr1

Lichen species 1.5-3 kg N ha™t yr?

Q' The project was funded by Environment and Climate Change Canada
| > (G&C GCXE157268 and GCXE19S022)



