Variables pre-selected (known limiting factors for kelp)

1. Temperature,

2. Salinity,

3. Ice thickness,

4. Bottom current velocity,
5. Dissolved oxygen,

6. PAR,

7-9. Bottom minerals &

Sensitivity analysis (GLMs for each species with only one temperature

layer at a time)

-Maximum sea surface temperature
-Mean sea surface temperature
-Minimum sea surface temperature

-Maximum bottom temperature

Collinearity (variables pre-selected
after running sensitivity analysis)

1. Stepwise elimination of highly
inflating variables: Variance Inflation
Factor (VIF) > 10

Final list of
variables included

nutrients (iron, nitrate, and -Mean bottom temperature and 1) Maxi £ t t
phosphate) -Minimum bottom temperature ) aximum sur ac? ‘empera ure,
2) Mean surface salinity,
Mean values for all, except for 2. Pearson correlation > 0.8 ; i
temperature {see smsit?\iity Maximum sea surface .temperature 3) Mean ice thICk!']ESS,
analysis) resulted as the best predictor for all kelp 4) Mean bottom iron,
species 5) Mean bottom phosphate, and

6) Mean bottom current velocity

l

Bathymetry and land distance were
used a posteriori models were run
and mapped as cutoff thresholds (15
km from the coast and 50 m deep)

Supplementary Material Figure 2 Workflow of environmental variables selection for modeling
kelp habitat suitability and cover. Note that the final list of variables included were used in both
modelling approaches (Ensemble models and Random Forest) to build the models with present
environmental conditions. For the future projections, all six variables were included in the
calculation, but only temperature, salinity, ice thickness, and current velocity were the variables
including in their values the projections under climate change.




