Table S2.1. Plant Functional Types (PFTs) simulated in the study.

PFT

Typical species

BNE

Boreal needle-leaved evergreen tree

BINE

Boreal needle-leaved shade-intolerant evergreen tree

IBS

Boreal shade-intolerant broad-leaved summergreen tree

HSS

Tall summergreen shrub

HSE

Tall evergreen shrub

LSS

Low summergreen shrub

LSE

Low evergreen shrub

SPDS

Prostrate summegreen dwarf shrub

EPDS

Prostrate evergreen dwarf shrub

GRS

Boreal C3 graminoids

CLM

Cushion-forb-lichen-moss-tunda

Picea abies

Pinus sylvestris

Betula pubescens ssp. czerepanovii,
Alnus glutinosa, Sorbus aucuparia,
Populus tremula

Salix spp.

Juniperus communis

Vaccinium myrtillus, Salix hastata

Empetrum nigrum, Cassiope

tetragona

Saxifraga oppositifolia

Arctostaphylos uva-ursi

Gramineae

Cushion-forming Caryopyhyllaceae
and Saxifragacea, lichens, mosses




Table S2.2. Parameters for all simulated PFTs.
Empty cells indicate that this parameter is not applied to the PFT while

indicates a no-limit value

Description Unit BNE BINE IBS HSS HSE LSS LSE SPDS EPDS GRT CL™M
Allometry
lifeform Tree Tree Tree Tree Tree Tree Tree Tree Tree Grass Grass
leaf physiognomy Needleleaf Needleleaf Broadleaf Broadleaf Needleleaf Broadleaf Needleleaf Broadleaf Broadleaf Broadleaf Broadleaf
crownareamax Maximum tree crown area m2 50 50 27,3 4 4 1 1 1 1
Kallom, 1 Constant in allometry equation 150 150 200 30 28 10 10 10 10
Kaliom, 2 Constant in allometry equation 60 60 30 6 6 4 4 1 1
Kaliom, 3 Constant in allometry equation 0,67 0,67 0,67 0,67 0,67 0,67 0,67 0,67 0,67
Krp Constant in allometry equation 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6
Kia:sa Tree leaf to sapwood area ratio 5000 5000 4000 500 500 125 125 100 100
leaf:rootmax Maximum leaf to root ratio 1 1 1 1 1 1 1 0,5 0,5 0,2 0,1
betaroot Shape parameter for root distribution 0,982 0,982 0,982 0,978 0,978 0,978 0,978 0,9555 0,9555 0,9555 0,9555
intc Interception coefficient 0,06 0,06 0,02 0,02 0,06 0,02 0,06 0.02 0,06 0,01 0,01
wooddens Wood density kgC m-3 200 200 200 250 250 200 200 200 200
Photosynthesis and
canopy
pathway Phytosynthetic pathway C3 C3 C3 C3 C3 C3 C3 C3 C3 C3 C3
pstempmin Approximate low temperature limit for photosynthesis °C -4 -4 -4 -4 -4 -4 -4 -4 -4 -5 -4
pstempiow Approximate lower temperature range for optimum °C 5 5 5 5 5 5 5 5 5 10 5
photosynthesis
pstempnign Approximate upper temperature range for optimum °C 25 25 25 25 25 25 25 25 25 30 25
photosynthesis
pstempmax Maximum temperature limit for photosynthesis °C 38 38 38 38 38 38 38 38 38 45 38
respcoeff Respiration coefficient 1 1 1 1 1 1 1 1 1 1 1
Jmin Canopy conductance not associated with mm s-1 0,3 0,3 0,5 0,5 0,3 0,5 0,3 0,5 0,3 0,5 0,5
photosynthesis
Ja aerodynamic conductance m s-! 0,140 0,140 0,040 0,40 0,140 0,040 0,140 0,03 0,030 0,030 0,03
€max Maximum evapotranspiration rate mm day-! 5 5 5 5 5 5 5 5 5 5 5
lambdamax Non-water-stressed ratio of intercellular to ambient CO2 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8
partial pressure
Phenology
phenology Phonological type Evergreen Evergreen Summergreen Summergreen Evergreen Summergreen Evergreen Summergreen Evergreen Summergreen Summergreen
phengddo, ramp Thawing Degree Days (TDD) required to attain full leaf 550 200 200 50 100 5
cover
Kehil, a Constant in equation for bud burst chilling time 0 0 0 - - - - - -
requirement
Kehill, b Coefficient in equation for bud burst chilling time 100 100 100 - - - - - -
requirement
Kenill, k Exponent in equation for bud burst chilling time 0,05 0,05 0,05 - - - - - -

Reproduction

requirement




Description Unit BNE BINE IBS HSS HSE LSS LSE SPDS EPDS GRT CLM
reprfrac Fraction of NPP allocated to reproduction 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
eStmax Max sapling establishment rate individuals 0,05 0,2 0,05 0,2 0,05 0,4 0,2 0,4 0,4
m-2 yr-2
alphar Shape parameter for recruitment-juvenile growth rate 2 7 3 10 10 11 11 11 11
relationship
kestrepr Constant in equation for tree establishment rate 200 200 200 200 200 200 200 200 200
kestog Constant in equation for tree establishment rate 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
kestpres Constant in equation for tree establishment rate 1 1 1 1 1 1 1 1 1
Turnovers
leaf longevity Leaf life span years 3 2 0,25 0,25 2 0,25 2 0,25 2 0,5 0,5
turnoverieas Turnover rate for leaves years 0,33 0,5 1 1 0,5 0,5 0,5 1 0,5 1 0,6
turnoversap Turnover rate for tree sapwood years 0,05 0,1 0,1 0,1 0,1 0,01 0,075 0,01 0,01
turnoverioot Turnover rate for fine roots years 0,7 0,7 0,6 0,6 0,6 0,6 0,6 0,7 0,7 0,7 0,5
longevity Expected longevity under life-form non-stressed years 500 500 220 80 100 80 80 30 30
conditions
Shade tolerance
parffmin Min forest floor PAR for grass growth/ tree establishment J m=2 day-! 350000 2500000 2000000 2500000 2500000 350000 2500000 1000000 1000000 1000000 1000000
greffmin Threshold for growth suppression mortality kgC m-2 0,03 0,06 0,04 0,04 0,04 0,012 0,09 0,012 0,012
leaf-1 yr-1
Nutrient use
C:Nroot Reference fine root C:N mass ratio 29 29 29 29 29 29 29 29 29 29 29
C:Nsap Reference sapwood C:N mass ratio 330 330 330 330 330 330 330 300 300
nuptoroot Maximum N uptake per fine root kgN kgC-1 0,0028 0,0028 0,0028 0,0028 0,0028 0,0028 0,0028 0,0028 0,0028 0,00551 0,00551
day-1
fnstorage Fraction of sapwood (root for herbaceous PFTs) that can 0,05 0,05 0,15 0,15 0,05 0,15 0,05 0,15 0,05 0,3 0,3
be used as a nitrogen storage scalar
KMyolume Michaelis-Menten kinetic parameters for N uptake 0,000001477 0.000001477 0,000001477 0,000001477 0,000001477 0,000001477 0,000001477 0,000001477 0,000001477 0,000001876 0,000001876
Bioclimatic limits
teminsury Minimum 20-year coldest month mean temperature for °C -31 -31 -30 -32.5 -32,5 - - - - - -
survival
tcminest Minimum 20-year coldest month mean temperature for °C -30 -30 -30 -32.5 -16 - - - - - -
establishment
tcmaXest Maximum 20-year coldest month mean temperature for  °C -1 -1 7 5 5 - - 5 5 - 5
establishment
tWwminest 5 5 - - - - - - - - -
gdd5minest Minimum GDD on a 5°C basis for establishment 500 400 250 - - 75 75 - - - -
min_snow Minimum snowdepth for survival mm - - - - - - - 20 20 50
gdd0_min Minimum GDD on a 0°C basis for survival/establishment 950 800 450 400 400 250 250 150 150 250 50
gdd0_max Maximum GDD on a 0°C basis for survival/establishment - - - - - - - - - - 500




Table S2.3 - Simulations performed in the study. Please refer to the main text for more
information about global climate model (GCM) selection and model experiments

Climate source

Simulation period Climate scenario*

CO2 scenario**

N-dep scenario**

Historic simulations

Yang et al. (2011) 1913-2000 Historic Historic Historic
Projection Simulations
Yang et al. (2011) 2000 - 2100 No trend Constant Constant
GFDL-ESM2M RCP 2.6 RCP 2.6 RCP 2.6
2000 - 2100
RCP 8.5 RCP 8.5 RCP 8.5
HadGEM2-A0 RCP 2.6 RCP 2.6 RCP 2.6
2000 - 2100
RCP 8.5 RCP 8.5 RCP 8.5
MIROC-ESM-CHEM RCP 2.6 RCP 2.6 RCP 2.6
2000 - 2100
RCP 8.5 RCP 8.5 RCP 8.5
Climate change experiment
RCP 2.6
GFDL-ESM2M 2000 - 2100 Constant Constant
RCP 8.5
RCP 2.6
HadGEM2-A0 2000 - 2100 Constant Constant
RCP 8.5
RCP 2.6
MIROC-ESM-CHEM 2000 - 2100 Constant Constant
RCP 8.5
CO:2 experiment
RCP 2.6
RCP 4.5
Yang et al. (2011) 2000 - 2100 No trend Constant
RCP 6.0
RCP 8.5
Nitrogen deposition experiment
RCP 2.6
RCP 8.5
2x Ndep
Yang et al. (2011) 2000 - 2100 No trend Constant
5x Ndep
7.5x Ndep
10x Ndep

* No trend refers to extended climate dataset with climate sampled randomly from the period 1990-2000.
** Constant refers to values unchanged after year 2000 and throughout the projection period




