Table S1. Description of the 112 3-PG parameters.

	Parameter description
	Name
	Symbol
	Units

	Biomass partitioning and turnover
	
	
	

	Allometric relationships & partitioning
	
	
	

	Foliage:stem partitioning ratio @ d=2 cm
	pFS2
	p2
	-

	Foliage:stem partitioning ratio @ d=20 cm
	pFS20
	p20
	-

	Constant in the stem mass v. diam. relationship
	aWS
	aS
	-

	Power in the stem mass v. diam. relationship
	nWS
	nS
	-

	Maximum fraction of NPP to roots
	pRx
	ηRx
	-

	Minimum fraction of NPP to roots
	pRn
	ηRn
	-

	Litterfall & root turnover
	
	
	

	Maximum litterfall rate
	gammaF1
	γFx
	1/month

	Litterfall rate at t = 0
	gammaF0
	γF0
	1/month

	Age at which litterfall rate has median value
	tgammaF
	tγF
	months

	Average monthly root turnover rate
	gammaR
	γR
	1/month

	If deciduous leaves are produced at end of a month
	leafgrow
	leafP
	month

	If deciduous leaves all fall at start of a month
	leaffall
	leafL
	month

	NPP & conductance modifiers
	
	
	

	Temperature modifier (fT)
	
	
	

	Minimum temperature for growth
	Tmin
	Tmin
	deg. C

	Optimum temperature for growth
	Topt
	Topt
	deg. C

	Maximum temperature for growth
	Tmax
	Tmax
	deg. C

	Frost modifier (fFrost)
	
	
	

	Days production lost per frost day
	kF
	kF
	days

	Soil water modifier (fSW)
	
	
	

	Moisture ratio deficit for fSW = 0.5
	SWconst
	cθ
	-

	Power of moisture ratio deficit
	SWpower
	nθ
	-

	Atmospheric CO2 modifier (fCO2)
	
	
	

	Assimilation enhancement factor at 700 ppm CO2 concentration
	fCalpha700
	fCα700
	-

	Canopy conductance enhancement factor at 700 ppm CO2 concentration
	fCg700
	fCg700
	-

	Soil fertility (FN) effects
	
	
	

	Value of 'm' when FR = 0
	m0
	m0
	-

	Value of fN when FR = 0
	fN0
	fN0
	-

	Power of (1-FR) in fN
	fNn
	nfN
	-

	Age modifier (fAge)
	
	
	

	Maximum stand age used in age modifier
	MaxAge
	tx
	years

	Power of relative age in function for fAge
	nAge
	nage
	-

	Relative age to give fAge = 0.5
	rAge
	rage
	-

	Stem mortality & self-thinning
	
	
	

	Mortality rate for large t
	gammaN1
	γNx
	%/year

	Seedling mortality rate (t = 0)
	gammaN0
	γN0
	%/year

	Age at which mortality rate has median value
	tgammaN
	tγN
	years

	Shape of mortality response
	ngammaN
	nγN
	-

	Max. stem mass per tree @ 1000 trees/hectare
	wSx1000
	wSx1000
	kg/tree

	Power in self-thinning rule
	thinPower
	nm
	-

	Fraction mean single-tree foliage biomass lost per dead tree
	mF
	mF
	-

	Fraction mean single-tree root biomass lost per dead tree
	mR
	mR
	-

	Fraction mean single-tree stem biomass lost per dead tree
	mS
	mS
	-

	Canopy structure and processes
	
	
	

	Specific leaf area
	
	
	

	Specific leaf area at age 0
	SLA0
	σ0
	m2/kg

	Specific leaf area for mature leaves
	SLA1
	σ1
	m2/kg

	Age at which specific leaf area = (SLA0+SLA1)/2
	tSLA
	tσ
	years

	Light interception
	
	
	

	Extinction coefficient for absorption of PAR by canopy
	k
	k or kH
	-

	Age at canopy closure
	fullCanAge
	tc
	years

	Maximum proportion of rainfall evaporated from canopy
	MaxIntcptn
	IRx
	-

	LAI for maximum rainfall interception
	LAImaxIntcptn
	LIx
	-

	LAI for 50% reduction of vapour pressure deficit in canopy
	cVPD
	L50D
	-

	Production and respiration
	
	
	

	Canopy quantum efficiency
	alphaCx
	αCx
	molC/molPAR

	Ratio net primary productivity/gross primary productivity
	Y
	Y
	-

	Conductance
	
	
	

	Minimum canopy conductance
	MinCond
	gCmin
	m/s

	Maximum canopy conductance
	MaxCond
	gCmax
	m/s

	LAI for maximum canopy conductance
	LAIgcx
	LgCmax
	-

	Defines stomatal response to vapour pressure deficit
	CoeffCond
	kD
	1/mBar

	Canopy boundary layer conductance
	BLcond
	gB
	m/s

	Wood δ13C
	
	
	

	The ratio of diffusivities of CO2 and water vapour in air
	RGcGw
	-
	-

	δ13C difference of modelled tissue and new photosynthate
	D13CTissueDif
	ɛsp
	per mil

	Fractionation against 13C in diffusion
	aFracDiffu
	a
	per mil

	Enzymatic fractionation by Rubisco
	bFracRubi
	b
	per mil

	Wood and stand properties
	
	
	

	Branch and bark fraction (fracBB)
	
	
	

	Branch and bark fraction at age 0
	fracBB0
	pBB0
	-

	Branch and bark fraction for mature stands
	fracBB1
	pBB1
	-

	Age at which fracBB = (fracBB0+fracBB1)/2
	tBB
	tBB
	years

	Basic Density
	
	
	

	Minimum basic density - for young trees
	rhoMin
	ρ0
	Mg/m3 = g/cm3

	Maximum basic density - for older trees
	rhoMax
	ρ1
	Mg/m3 = g/cm3

	Age at which rho = (rhoMin+rhoMax)/2
	tRho
	tρ
	years

	Tree allometry
	
	
	

	Stem height
	
	
	

	Constant in the stem height relationship
	aH
	aH
	-

	Power of d in the stem height relationship
	nHB
	nHB
	-

	Power of competition in the stem height relationship
	nHC
	nHC
	-

	Stem volume
	
	
	

	Constant in the stem volume relationship
	aV
	aV
	-

	Power of d in the stem volume relationship
	nVB
	nVB
	-

	Power of height in the stem volume relationship
	nVH
	nVH
	-

	Power of d 2 x height in the stem volume relationship
	nVBH
	nVBH
	-

	Crown shape
	
	
	

	Crown shape (1=cone, 2=ellipsoid, 3=half-ellipsoid, 4=rectangular)
	crownshape
	-
	-

	Crown diameter
	
	
	

	Constant in the crown diameter relationship
	aK
	aK
	-

	Power of d in the crown diameter relationship
	nKB
	nKB
	-

	Power of height in the crown diameter relationship
	nKH
	nKH
	-

	Power of competition in the crown diameter relationship
	nKC
	nKC
	-

	Power of relative height in the crown diameter relationship
	nKrh
	nKrh
	

	Live-crown length (LCL)
	
	
	

	Constant in the LCL relationship
	aHL
	aHL
	-

	Power of d in the LCL relationship
	nHLB
	nHLB
	-

	Power of LAI in the LCL relationship
	nHLL
	nHLL
	-

	Power of competition in the LCL relationship
	nHLC
	nHLC
	-

	Power of relative height in the LCL relationship
	nHLrh
	nHLrh
	

	Size distributions
	
	
	

	Diameter (d) distributions
	
	
	

	Constant in the relationship for Weibull scale parameter of d distribution
	Dscale0
	scB0
	-

	Slope of d in relationship for Weibull scale parameter of d distribution
	DscaleB
	scBB
	-

	Slope of relative height in relationship for Weibull scale parameter of d distribution
	Dscalerh
	scBrh
	-

	Slope of age in relationship for Weibull scale parameter of d distribution
	Dscalet
	scBt
	-

	Slope of competition in relationship for Weibull scale parameter of d distribution
	DscaleC
	scBC
	-

	Constant in the relationship for Weibull shape parameter of d distribution
	Dshape0
	shB0
	-

	Slope of d in relationship for Weibull shape parameter of d distribution
	DshapeB
	shBB
	-

	Slope of relative height in relationship for Weibull shape parameter of d distribution
	Dshaperh
	shBrh
	-

	Slope of age in relationship for Weibull shape parameter of d distribution
	Dshapet
	shBt
	-

	Slope of competition in relationship for Weibull shape parameter of d distribution
	DshapeC
	shBC
	-

	Constant in the relationship for Weibull location parameter of d distribution
	Dlocation0
	locB0
	-

	Slope of d in relationship for Weibull location parameter of d distribution
	DlocationB
	locBB
	-

	Slope of relative height in relationship for Weibull location parameter of d distribution
	Dlocationrh
	locBrh
	-

	Slope of age in relationship for Weibull location parameter of d distribution
	Dlocationt
	locBt
	-

	Slope of competition in relationship for Weibull location parameter of d distribution
	DlocationC
	locBC
	-

	Stem mass (ws) distributions 
	
	
	

	Constant in the relationship for Weibull scale parameter of ws distribution
	wsscale0
	scw0
	-

	Slope of d in relationship for Weibull scale parameter of ws distribution
	wsscaleB
	scwB
	-

	Slope of relative height in relationship for Weibull scale parameter of ws distribution
	wsscalerh
	scwrh
	-

	Slope of age in relationship for Weibull scale parameter of ws distribution
	wsscalet
	scwt
	-

	Slope of competition in relationship for Weibull scale parameter of ws distribution
	wsscaleC
	scwC
	-

	Constant in the relationship for Weibull shape parameter of ws distribution
	wsshape0
	shw0
	-

	Slope of d in relationship for Weibull shape parameter of ws distribution
	wsshapeB
	shwB
	-

	Slope of relative height in relationship for Weibull shape parameter of ws distribution
	wsshaperh
	shwrh
	-

	Slope of age in relationship for Weibull shape parameter of ws distribution
	wsshapet
	shwt
	-

	Slope of competition in relationship for Weibull shape parameter of ws distribution
	wsshapeC
	shwC
	-

	Constant in the relationship for Weibull location parameter of ws distribution
	wslocation0
	locw0
	

	Slope of d in relationship for Weibull location parameter of ws distribution
	wslocationB
	locwB
	

	Slope of relative height in relationship for Weibull location parameter of ws distribution
	wslocationrh
	locwrh
	

	Slope of age in relationship for Weibull location parameter of ws distribution
	wslocationt
	locwt
	

	Slope of competition in relationship for Weibull location parameter of ws distribution
	wslocationC
	locwC
	

	Conversion factors
	
	
	

	Intercept of net v. solar radiation relationship
	Qa
	Qa
	W/m2

	Slope of net v. solar radiation relationship
	Qb
	Qb
	-

	Molecular weight of dry matter
	gDM_mol
	
	gDM/mol

	Conversion of solar radiation to PAR
	molPAR_MJ
	
	mol/MJ




Calibration of the process-based model 3-PG for major central European tree species
David I. Forrester, Martina L. Hobi, Amanda S. Mathys, Golo Stadelmann, Volodymyr Trotsiuk



21

Table S2. Parameter estimates (with their standard errors, se) for Eq. 1, which predict mean tree height (m) as a function of mean tree d (cm) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). N = sample size (number of plot-year combinations), P = P-values and RMSE = residual mean square error.
	Species
	aH (se)
	nHB (se)
	nHC (se)
	N
	Mean plot height (min/max) (m)
	P - aH
	P - nHB
	P - nHC
	RMSE

	Abies alba
	30.91 (0.995)
	16.78 (0.504)
	0.00925 (0.00064)
	958
	20.3 (1.8/44.2)
	< 0.001
	< 0.001
	< 0.001
	3.22

	Acer pseudoplatanus
	30.66 (2.788)
	14.36 (1.207)
	0.00513 (0.00184)
	160
	16.9 (4.5/42.5)
	< 0.001
	< 0.001
	0.006
	2.62

	Betula pendula
	20.09 (4.496)
	6.42 (2.591)
	0.01365 (0.00471)
	49
	17.7 (2/33.4)
	< 0.001
	0.017
	0.006
	2.80

	Carpinus betulus
	36.22 (1.154)
	13.47 (0.657)
	0
	188
	16.6 (0.9/30.5)
	< 0.001
	< 0.001
	
	2.26

	Fagus sylvatica
	30.42 (0.766)
	11.65 (0.313)
	0.00825 (0.00056)
	1602
	21.9 (0.8/47.2)
	< 0.001
	< 0.001
	< 0.001
	2.95

	Fraxinus excelsior
	35.5 (2.133)
	13.99 (0.911)
	0.00675 (0.00131)
	211
	21.7 (0.9/49.8)
	< 0.001
	< 0.001
	< 0.001
	3.35

	Larix decidua
	40.17 (1.418)
	19.84 (0.565)
	0.00398 (0.00072)
	631
	21.5 (2/47.1)
	< 0.001
	< 0.001
	< 0.001
	3.09

	Picea abies
	37.73 (0.779)
	17.85 (0.301)
	0.00636 (0.00049)
	2120
	21.9 (0.4/49.6)
	< 0.001
	< 0.001
	< 0.001
	3.25

	Pinus cembra
	43.7 (1.228)
	29.1 (0.949)
	0
	77
	15.7 (2.8/26.9)
	< 0.001
	< 0.001
	
	1.06

	Pinus sylvestris
	45.69 (0.852)
	23.01 (0.543)
	0
	810
	19.5 (0.9/40.8)
	< 0.001
	< 0.001
	
	3.87

	Pseudotsuga menziesii
	46.09 (1.421)
	24.57 (0.596)
	0.00576 (0.00053)
	390
	21.8 (3.5/51.3)
	< 0.001
	< 0.001
	< 0.001
	2.42

	Quercus petraea
	39.46 (0.591)
	16.37 (0.419)
	0
	193
	22.8 (6.3/35.6)
	< 0.001
	< 0.001
	
	2.12

	Quercus robur
	36.34 (0.898)
	14.15 (0.384)
	0.00148 (0.00062)
	261
	20.7 (2/35.4)
	< 0.001
	< 0.001
	0.017
	1.57





Table S3. Parameter estimates (with their standard errors, se) for Eq. 1, which predict mean tree live-crown length (m) as a function of mean tree d (cm) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). N = sample size (number of plot-year combinations), P = P-values and RMSE = residual mean square error. 
	Species
	aHL (se)
	nHLB (se)
	nHLC (se)
	N
	Mean plot live-crown length (min/max) (m)
	P - aHL
	P - nHLB
	P - nHLC
	RMSE

	Abies alba
	24.93 (1.349)
	25.09 (0.976)
	-0.0017 (0.00074)
	916
	10.1 (0.2/33.8)
	< 0.001
	< 0.001
	0.022
	3.58

	Acer pseudoplatanus
	18.42 (1.179)
	19.35 (1.781)
	0
	98
	7.9 (0.2/25.9)
	< 0.001
	< 0.001
	
	1.90

	Betula pendula
	9.72 (2.401)
	6.35 (2.93)
	0.0052 (0.0025)
	45
	8 (0.5/15.6)
	< 0.001
	0.036
	0.044
	1.43

	Carpinus betulus
	30.19 (2.48)
	16.03 (1.096)
	0
	170
	9.6 (0.5/25.5)
	< 0.001
	< 0.001
	< 0.001
	2.26

	Fagus sylvatica
	22.21 (0.289)
	13.59 (0.311)
	0
	1378
	12.3 (0.5/29.4)
	< 0.001
	< 0.001
	
	2.46

	Fraxinus excelsior
	17.23 (0.729)
	13.92 (1.157)
	0
	181
	8.8 (0.4/34.7)
	< 0.001
	< 0.001
	
	2.52

	Larix decidua
	27.97 (1.892)
	28.73 (1.309)
	-0.00213 (0.00081)
	493
	10.8 (0.8/32.1)
	< 0.001
	< 0.001
	0.009
	3.29

	Picea abies
	35.18 (0.797)
	27.18 (0.415)
	-0.00538 (0.00042)
	1805
	11.5 (1/32.4)
	< 0.001
	< 0.001
	< 0.001
	2.61

	Pinus cembra
	18.07 (1.713)
	26.58 (3.146)
	0
	75
	8.2 (2.3/13.2)
	< 0.001
	< 0.001
	
	1.60

	Pinus sylvestris
	11.77 (0.286)
	17.01 (0.657)
	0
	764
	6.9 (1/25.1)
	< 0.001
	< 0.001
	
	1.58

	Pseudotsuga menziesii
	21.18 (1.299)
	24.73 (1.511)
	0.0019 (0.00044)
	227
	13.5 (6.8/25.9)
	< 0.001
	< 0.001
	< 0.001
	1.91

	Quercus petraea
	20.13 (0.437)
	19.05 (0.653)
	0
	176
	11.6 (2.7/19.9)
	< 0.001
	< 0.001
	
	1.41

	Quercus robur
	23.41 (1.161)
	19.75 (0.817)
	-0.00313 (0.0007)
	236
	8.9 (0.9/19.7)
	< 0.001
	< 0.001
	< 0.001
	1.62





Table S4. Parameter estimates (with their standard errors, se) used to predict mean tree volume (m3) as a function of mean tree d (cm) and mean tree height (m). The “intercept” of the linear model fitted to the data is used to calculate the av parameter required by 3-PG. CF = the correction factor required to correct for the bias resulting from back-transforming predictions of volume, and was calculated from the mean of the observed volumes divided by the mean of the predicted values (Snowdon 1991). N = sample size (number of plot-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c).
	Species
	aV = exp(intercept) x CF
	intercept (se)
	nVB (se)
	nVH (se)
	CF
	N
	Mean plot volume (min/max) (m3)
	P - aV
	P - nVB
	P - nVH
	RMSE
	R2
	R2c

	Abies alba
	0.000128
	-8.95 (0.062)
	1.92 (0.037)
	0.748 (0.037)
	0.987
	955
	0.914 (0.033/8.465)
	< 0.001
	< 0.001
	< 0.001
	0.12
	0.97
	0.99

	Acer pseudoplatanus
	0.000052
	-9.87 (0.061)
	2.16 (0.050)
	0.739 (0.050)
	0.996
	160
	0.415 (0.016/4.31)
	< 0.001
	< 0.001
	< 0.001
	0.04
	0.99
	1

	Betula pendula
	0.000049
	-9.92 (0.180)
	2.25 (0.056)
	0.646 (0.056)
	0.99
	91
	0.41 (0.017/2.498)
	< 0.001
	< 0.001
	< 0.001
	0.05
	0.98
	0.99

	Carpinus betulus
	0.000028
	-10.50 (0.102)
	2.08 (0.057)
	1.022 (0.057)
	0.997
	182
	0.199 (0.016/1.957)
	< 0.001
	< 0.001
	< 0.001
	0.07
	0.98
	0.99

	Fagus sylvatica
	0.000038
	-10.17 (0.053)
	1.99 (0.024)
	1.016 (0.024)
	0.992
	1585
	0.489 (0.02/4.475)
	< 0.001
	< 0.001
	< 0.001
	0.12
	0.98
	0.99

	Fraxinus excelsior
	0.000054
	-9.83 (0.154)
	1.82 (0.078)
	1.072 (0.078)
	0.989
	211
	0.564 (0.016/6.343)
	< 0.001
	< 0.001
	< 0.001
	0.16
	0.97
	0.98

	Larix decidua
	0.000047
	-9.97 (0.041)
	1.53 (0.031)
	1.433 (0.031)
	0.995
	631
	1.05 (0.002/6.207)
	< 0.001
	< 0.001
	< 0.001
	0.06
	0.99
	1

	Picea abies
	0.000115
	-9.05 (0.028)
	2.31 (0.017)
	0.328 (0.017)
	0.984
	2113
	0.757 (0.028/6.713)
	< 0.001
	< 0.001
	< 0.001
	0.09
	0.98
	0.99

	Pinus cembra
	0.000211
	-8.46 (0.118)
	2.15 (0.076)
	0.286 (0.076)
	0.999
	86
	0.928 (0.039/4.522)
	< 0.001
	< 0.001
	< 0.001
	0.06
	0.98
	0.99

	Pinus sylvestris
	0.000118
	-9.05 (0.025)
	2.05 (0.018)
	0.579 (0.018)
	0.998
	801
	0.852 (0.037/4.271)
	< 0.001
	< 0.001
	< 0.001
	0.06
	0.99
	1

	Pseudotsuga menziesii
	0.000139
	-8.89 (0.058)
	2.04 (0.057)
	0.540 (0.057)
	1.002
	390
	0.986 (0.031/10.439)
	< 0.001
	< 0.001
	< 0.001
	0.11
	0.98
	0.99

	Quercus petraea
	0.000031
	-10.33 (0.087)
	2.00 (0.051)
	1.051 (0.051)
	0.966
	193
	1.17 (0.006/5.734)
	< 0.001
	< 0.001
	< 0.001
	0.12
	0.99
	0.99

	Quercus robur
	0.000016
	-11.04 (0.123)
	1.68 (0.058)
	1.617 (0.058)
	0.979
	261
	0.984 (0.003/8.22)
	< 0.001
	< 0.001
	< 0.001
	0.09
	0.99
	1







Table S5. Parameter estimates (with their standard errors, se) used to predict individual tree crown diameter (m) as a function of mean tree d (cm) and mean tree height (m), relative height (mean height of the species divided by mean height of all species, rh) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The “intercept” of the linear model fitted to the data is used to calculate the aK parameter required by 3-PG. CF = the correction factor required to correct for the bias resulting from back-transforming predictions of volume, and was calculated from the mean of the observed volumes divided by the mean of the predicted values (Snowdon 1991). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c).
	Species
	aK = exp(intercept) x CF
	intercept (se)
	nKB (se)
	nKC (se)
	nKrh (se)
	CF
	N
	Mean plot crown diameter (min/max)
	P - aK
	P - nKB
	P - nKC
	P - nKrh
	RMSE
	R2
	R2c

	Abies alba
	0.826
	-0.2 (0.021)
	0.53 (0.003)
	
	
	1.011
	11884
	2.9 (0.6/7.8)
	< 0.001
	< 0.001
	
	
	0.16
	0.6
	0.86

	Acer pseudoplatanus
	0.878
	-0.15 (0.046)
	0.6 (0.013)
	
	
	1.016
	2522
	2.2 (0.3/6.7)
	< 0.001
	< 0.001
	
	
	0.21
	0.46
	0.6

	Betula pendula
	0.37
	-1.01 (0.074)
	0.84 (0.027)
	
	
	1.013
	413
	1.9 (0.7/4.8)
	< 0.001
	< 0.001
	
	
	0.15
	0.72
	0.76

	Carpinus betulus
	1.129
	0.11 (0.072)
	0.65 (0.021)
	
	-0.28 (0.108)
	1.008
	499
	4.2 (1.2/7)
	< 0.001
	< 0.001
	
	0.009
	0.13
	0.64
	0.76

	Fagus sylvatica
	0.429
	-0.86 (0.038)
	0.73 (0.004)
	0.122 (0.012)
	-0.126 (0.027)
	1.013
	16583
	3.3 (0.2/11.1)
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.18
	0.58
	0.87

	Fraxinus excelsior
	0.432
	-0.85 (0.061)
	0.81 (0.014)
	
	
	1.011
	997
	3.3 (0.8/9.4)
	< 0.001
	< 0.001
	
	
	0.16
	0.73
	0.9

	Larix decidua
	0.659
	-0.43 (0.018)
	0.72 (0.005)
	-0.14 (0.007)
	0.248 (0.016)
	1.011
	11842
	2.5 (0.5/7.3)
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.14
	0.85
	0.89

	Picea abies
	0.634
	-0.47 (0.021)
	0.64 (0.002)
	-0.069 (0.007)
	0.067 (0.011)
	1.011
	33538
	2.3 (0.5/7.5)
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.15
	0.67
	0.87

	Pinus cembra
	0.624
	-0.49 (0.11)
	0.7 (0.014)
	-0.196 (0.03)
	-0.354 (0.093)
	1.015
	990
	2.1 (0.5/4.5)
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.17
	0.74
	0.75

	Pinus sylvestris
	0.651
	-0.44 (0.043)
	0.83 (0.009)
	-0.267 (0.014)
	-0.087 (0.046)
	1.015
	5242
	2.4 (0.6/7.3)
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.17
	0.7
	0.82

	Pseudotsuga menziesii
	0.654
	-0.43 (0.02)
	0.69 (0.004)
	-0.037 (0.005)
	0.196 (0.016)
	1.007
	13725
	2.7 (0.8/8.7)
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.12
	0.75
	0.9

	Quercus petraea
	0.308
	-1.19 (0.038)
	1.03 (0.009)
	-0.15 (0.018)
	
	1.008
	2238
	3.6 (0.5/9.2)
	< 0.001
	< 0.001
	< 0.001
	
	0.15
	0.93
	0.94

	Quercus robur
	0.312
	-1.17 (0.027)
	1.01 (0.007)
	-0.111 (0.013)
	
	1.008
	3972
	3.5 (0.4/10.7)
	< 0.001
	< 0.001
	< 0.001
	
	0.15
	0.93
	0.93






Table S6. Parameter estimates (with their standard errors, se) used to predict Weibull scale parameters for d distributions as a function of mean tree DBH (cm), relative height (mean height of the species divided by mean height of all species, rh), age (t, years) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The equations describing these Weibull parameters are described in detail in Forrester et al. (2017a) and Forrester (2020). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c).
	Species
	scB0 (se)
	scBB (se)
	scBrh (se)
	scBt (se)
	scBC (se)
	N
	P - scB0
	P - scBB
	P - scBrh
	P - scBt
	P - scBC
	RMSE
	R2
	R2c

	Abies alba
	-2.05 (0.083)
	1.077 (0.026)
	0.76 (0.125)
	0
	0.4 (0.024)
	579
	< 0.001
	< 0.001
	< 0.001
	
	< 0.001
	0.12
	0.87
	0.95

	Acer pseudoplatanus
	-2.67 (0.164)
	2.081 (0.078)
	0.68 (0.134)
	0.04 (0.076)
	-0.33 (0.02)
	8
	0.001
	< 0.001
	0.049
	0.013
	0.004
	0.003
	0.93
	1

	Betula pendula
	-3.61 (0.806)
	2.043 (0.314)
	0
	0
	0
	18
	< 0.001
	0.023
	
	
	
	0.02
	0.7
	0.96

	Carpinus betulus
	-2.93 (0.26)
	1.802 (0.092)
	0
	0
	0
	72
	< 0.001
	< 0.001
	
	
	
	0.08
	0.86
	0.92

	Fagus sylvatica
	-2.44 (0.091)
	1.008 (0.048)
	0.21 (0.11)
	0.19 (0.052)
	0.3 (0.019)
	1274
	< 0.001
	< 0.001
	0.003
	< 0.001
	< 0.001
	0.17
	0.87
	0.92

	Fraxinus excelsior
	-2.43 (0.322)
	1.308 (0.139)
	0
	0
	0.2 (0.09)
	74
	< 0.001
	< 0.001
	
	
	0.032
	0.16
	0.79
	0.93

	Larix decidua
	-1.62 (0.082)
	1.235 (0.074)
	0
	-0.24 (0.057)
	0.44 (0.027)
	546
	< 0.001
	< 0.001
	
	0.007
	< 0.001
	0.15
	0.87
	0.95

	Picea abies
	-2.02 (0.05)
	1.136 (0.031)
	0.05 (0.075)
	-0.05 (0.03)
	0.38 (0.015)
	2041
	< 0.001
	< 0.001
	0.343
	< 0.001
	< 0.001
	0.13
	0.87
	0.94

	Pinus cembra
	-1.98 (0.244)
	0.271 (0.181)
	0.17 (0.368)
	0.46 (0.112)
	0.61 (0.05)
	60
	< 0.001
	< 0.001
	0.026
	< 0.001
	< 0.001
	0.1
	0.92
	0.95

	Pinus sylvestris
	-1.05 (0.12)
	0.801 (0.063)
	0
	0.11 (0.055)
	0.19 (0.039)
	611
	< 0.001
	< 0.001
	
	0.006
	< 0.001
	0.17
	0.61
	0.82

	Pseudotsuga menziesii
	-1.57 (0.089)
	1.982 (0.118)
	0.06 (0.097)
	-0.9 (0.124)
	0.4 (0.019)
	332
	< 0.001
	< 0.001
	< 0.001
	0.02
	< 0.001
	0.12
	0.96
	0.97

	Quercus petraea
	-0.86 (0.355)
	0.958 (0.114)
	0
	0
	0
	14
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.14
	0.85
	0.85

	Quercus robur
	-0.13 (0.606)
	1.44 (0.09)
	0
	0
	-0.75 (0.191)
	26
	< 0.001
	< 0.001
	
	
	< 0.001
	0.15
	0.92
	0.92





Table S7. Parameter estimates (with their standard errors, se) used to predict Weibull shape parameters for d distributions as a function of mean tree DBH (cm), relative height (mean height of the species divided by mean height of all species, rh), age (t, years) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The equations describing these Weibull parameters are described in detail in Forrester et al. (2017a) and Forrester (2020). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c). * indicates that there was no significant relationship, so the shB0 = mean(log(shape)).
	Species
	shB0 (se)
	shBB (se)
	shBrh (se)
	shBt (se)
	shBC (se)
	N
	P - shB0
	P - shBB
	P - shBrh
	P - shBt
	P - shBC
	RMSE
	R2
	R2c

	Abies alba
	-0.13 (0.096)
	0.228 (0.03)
	0.78 (0.134)
	0
	0
	579
	< 0.001
	< 0.001
	< 0.001
	
	
	0.18
	0.28
	0.55

	Acer pseudoplatanus
	-3.43 (0.358)
	1.882 (0.104)
	3.01 (0.271)
	0
	0
	8
	0.043
	< 0.001
	< 0.001
	
	
	0.02
	0.49
	1

	Betula pendula*
	0.51
	0
	0
	0
	0
	18
	
	
	
	
	
	
	
	

	Carpinus betulus*
	0.47
	0
	0
	0
	0
	72
	
	
	
	
	
	
	
	

	Fagus sylvatica
	0.49 (0.108)
	0.345 (0.057)
	0.7 (0.129)
	-0.14 (0.063)
	-0.13 (0.02)
	1274
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.17
	0.18
	0.6

	Fraxinus excelsior*
	0.47
	0
	0
	0
	0
	14
	
	
	
	
	
	
	
	

	Larix decidua
	-0.11 (0.101)
	0.481 (0.084)
	0.64 (0.128)
	-0.2 (0.06)
	0
	546
	< 0.001
	< 0.001
	< 0.001
	0.001
	
	0.19
	0.29
	0.61

	Picea abies
	0.33 (0.054)
	0.562 (0.033)
	0.04 (0.083)
	-0.25 (0.032)
	-0.12 (0.016)
	2041
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.15
	0.27
	0.62

	Pinus cembra
	-0.29 (0.204)
	0
	0
	0
	0.43 (0.067)
	60
	< 0.001
	
	
	
	< 0.001
	0.13
	0.26
	0.75

	Pinus sylvestris
	-0.69 (0.124)
	0.372 (0.043)
	0
	0
	0.11 (0.043)
	611
	< 0.001
	< 0.001
	
	
	0.009
	0.2
	0.2
	0.56

	Pseudotsuga menziesii
	0.99 (0.051)
	0
	0
	0
	-0.07 (0.018)
	332
	< 0.001
	
	
	
	< 0.001
	0.22
	0.04
	0.32

	Quercus petraea
	-0.79 (0.404)
	0
	0
	0
	0.58 (0.16)
	14
	< 0.001
	
	
	
	0.005
	0.05
	0.33
	0.94

	Quercus robur
	-0.34 (0.7)
	0.764 (0.488)
	0
	-0.29 (0.509)
	0
	26
	< 0.001
	< 0.001
	
	0.58
	
	0.16
	0.35
	0.7







Table S8. Parameter estimates (with their standard errors, se) used to predict Weibull location parameters for d distributions as a function of mean tree d (cm), relative height (mean height of the species divided by mean height of all species, rh), age (t, years) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The equations describing these Weibull parameters are described in detail in Forrester et al. (2017a) and Forrester (2020). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c). * indicates that there was no significant relationship, so the locB0 = mean(log(location)).
	Species
	locB0 (se)
	locBB (se)
	locBrh (se)
	locBt (se)
	locBC (se)
	N
	P - locB0
	P - locBB
	P - locBrh
	P - locBt
	P - locBC
	RMSE
	R2
	R2c

	Abies alba
	0.46 (0.076)
	0.825 (0.024)
	0
	0
	-0.2 (0.022)
	579
	< 0.001
	< 0.001
	
	
	< 0.001
	0.11
	0.72
	0.89

	Acer pseudoplatanus
	1.48 (0.132)
	0.266 (0.045)
	0
	0
	0
	8
	< 0.001
	0.002
	
	
	
	0.01
	0.27
	0.99

	Betula pendula*
	2.17
	0
	0
	0
	0
	18
	
	
	
	
	
	
	
	

	Carpinus betulus
	1.57 (0.164)
	0.221 (0.058)
	0
	0
	0
	72
	< 0.001
	< 0.001
	
	
	
	0.05
	0.16
	0.66

	Fagus sylvatica
	0.72 (0.077)
	0.87 (0.04)
	0
	-0.14 (0.044)
	-0.11 (0.015)
	1274
	< 0.001
	< 0.001
	
	< 0.001
	< 0.001
	0.14
	0.7
	0.83

	Fraxinus excelsior
	0.6 (0.184)
	0.646 (0.064)
	0
	0
	0
	74
	< 0.001
	< 0.001
	
	
	
	0.09
	0.66
	0.9

	Larix decidua
	0.29 (0.082)
	0.874 (0.036)
	0
	0
	-0.22 (0.027)
	546
	< 0.001
	< 0.001
	
	
	< 0.001
	0.15
	0.7
	0.88

	Picea abies
	0.39 (0.043)
	0.847 (0.026)
	0 (0.064)
	0 (0.026)
	-0.19 (0.012)
	2041
	< 0.001
	< 0.001
	0.202
	< 0.001
	< 0.001
	0.11
	0.77
	0.9

	Pinus cembra
	0.65 (0.182)
	1.867 (0.134)
	-0.14 (0.273)
	-0.66 (0.082)
	-0.46 (0.038)
	60
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.07
	0.93
	0.95

	Pinus sylvestris
	0.13 (0.111)
	1.057 (0.056)
	0
	-0.16 (0.048)
	-0.1 (0.036)
	611
	< 0.001
	< 0.001
	
	< 0.001
	0.004
	0.16
	0.59
	0.79

	Pseudotsuga menziesii
	0.28 (0.086)
	-0.241 (0.112)
	0.06 (0.095)
	0.94 (0.118)
	-0.15 (0.018)
	332
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.12
	0.74
	0.84

	Quercus petraea
	-0.44 (0.146)
	1.014 (0.049)
	0
	0
	0
	14
	< 0.001
	< 0.001
	
	
	
	0.04
	0.95
	0.98

	Quercus robur
	0.57 (0.582)
	0.61 (0.159)
	0
	0
	0
	26
	< 0.001
	< 0.001
	
	
	
	0.24
	0.37
	0.49







Table S9. Parameter estimates (with their standard errors, se) used to predict Weibull scale parameters for stem mass distributions as a function of mean tree d (cm), relative height (mean height of the species divided by mean height of all species, rh), age (t, years) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The equations describing these Weibull parameters are described in detail in Forrester et al. (2017a) and Forrester (2020). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c).
	Species
	scw0 (se)
	scwB (se)
	scwrh (se)
	scwt (se)
	scwC (se)
	N
	P - scw0
	P - scwB
	P - scwrh
	P - scwt
	P - scwC
	RMSE
	R2
	R2c

	Abies alba
	-3.12 (0.099)
	2.384 (0.027)
	1.25 (0.072)
	0
	0.35 (0.035)
	743
	< 0.001
	< 0.001
	< 0.001
	
	< 0.001
	0.17
	0.96
	0.97

	Acer pseudoplatanus
	-3.47 (0.577)
	2.715 (0.273)
	1.18 (0.376)
	0
	0.21 (0.1)
	64
	< 0.001
	< 0.001
	0.021
	
	0.045
	0.29
	0.86
	0.89

	Betula pendula
	-2.85 (0.391)
	2.619 (0.146)
	3.29 (0.617)
	0
	0
	24
	< 0.001
	< 0.001
	0.001
	
	
	0.12
	0.94
	0.95

	Carpinus betulus
	-3.91 (0.553)
	2.659 (0.2)
	0
	0
	0
	104
	< 0.001
	< 0.001
	
	
	
	0.21
	0.57
	0.83

	Fagus sylvatica
	-3.51 (0.07)
	2.445 (0.036)
	0.4 (0.07)
	0.17 (0.037)
	0.15 (0.016)
	1647
	< 0.001
	< 0.001
	0.04
	< 0.001
	< 0.001
	0.17
	0.96
	0.98

	Fraxinus excelsior
	-3.51 (0.239)
	2.859 (0.102)
	0
	0
	0.14 (0.068)
	91
	< 0.001
	< 0.001
	
	
	0.039
	0.14
	0.96
	0.98

	Larix decidua
	-2.77 (0.074)
	2.461 (0.063)
	0.11 (0.09)
	-0.19 (0.044)
	0.24 (0.025)
	545
	< 0.001
	< 0.001
	0.028
	< 0.001
	< 0.001
	0.13
	0.98
	0.99

	Picea abies
	-3.37 (0.041)
	2.369 (0.023)
	0.22 (0.047)
	-0.03 (0.021)
	0.4 (0.014)
	2298
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.12
	0.97
	0.98

	Pinus cembra
	-3.53 (0.176)
	1.794 (0.104)
	0
	0.29 (0.068)
	0.7 (0.045)
	60
	< 0.001
	< 0.001
	
	0.006
	< 0.001
	0.09
	0.99
	0.99

	Pinus sylvestris
	-2.91 (0.102)
	2.081 (0.055)
	0
	-0.03 (0.048)
	0.67 (0.034)
	614
	< 0.001
	< 0.001
	
	0.009
	< 0.001
	0.14
	0.93
	0.97

	Pseudotsuga menziesii
	-3.45 (0.075)
	2.447 (0.04)
	0.12 (0.099)
	0
	0.57 (0.031)
	322
	< 0.001
	< 0.001
	0.001
	
	< 0.001
	0.13
	0.98
	0.99

	Quercus petraea
	-2.44 (0.19)
	2.606 (0.058)
	0
	0
	0
	24
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.11
	0.98
	0.99

	Quercus robur
	-2.19 (0.151)
	2.696 (0.042)
	0
	0
	0
	37
	< 0.001
	< 0.001
	
	
	
	0.12
	0.98
	0.99







Table S10. Parameter estimates (with their standard errors, se) used to predict Weibull shape parameters for stem mass distributions as a function of mean tree d (cm), relative height (mean height of the species divided by mean height of all species, rh), age (t, years) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The equations describing these Weibull parameters are described in detail in Forrester et al. (2017a) and Forrester (2020). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c). * indicates that there was no significant relationship, so the shw0 = mean(log(shape)).
	Species
	shw0 (se)
	shwB (se)
	shwrh (se)
	shwt (se)
	shwC (se)
	N
	P - shw0
	P - shwB
	P - shwrh
	P - shwt
	P - shwC
	RMSE
	R2
	R2c

	Abies alba
	0.46 (0.118)
	0.107 (0.032)
	0.71 (0.088)
	0
	-0.2 (0.04)
	743
	< 0.001
	< 0.001
	< 0.001
	
	< 0.001
	0.18
	0.19
	0.61

	Acer pseudoplatanus*
	0.25
	0
	0
	0
	0
	64
	
	
	
	
	
	
	
	

	Betula pendula
	-2.16 (0.682)
	0.885 (0.258)
	0
	0
	0
	24
	0.038
	0.009
	
	
	
	0.12
	0.25
	0.74

	Carpinus betulus*
	0.06
	0
	0
	0
	0
	104
	
	
	
	
	
	
	
	

	Fagus sylvatica
	0.55 (0.103)
	0.288 (0.052)
	0.58 (0.102)
	-0.16 (0.056)
	-0.19 (0.022)
	1647
	< 0.001
	0.055
	< 0.001
	< 0.001
	< 0.001
	0.24
	0.14
	0.50

	Fraxinus excelsior
	1.48 (0.287)
	0.297 (0.15)
	0
	-0.54 (0.127)
	0
	91
	0.006
	0.006
	
	< 0.001
	
	0.1
	0.3
	0.88

	Larix decidua
	-0.49 (0.105)
	0.489 (0.086)
	0.43 (0.126)
	-0.19 (0.064)
	0
	545
	< 0.001
	< 0.001
	< 0.001
	0.003
	
	0.17
	0.24
	0.67

	Picea abies
	0.16 (0.054)
	0.461 (0.03)
	0.27 (0.062)
	-0.24 (0.028)
	-0.08 (0.019)
	2298
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.16
	0.24
	0.58

	Pinus cembra
	-0.24 (0.206)
	0
	0
	0
	0.26 (0.067)
	60
	< 0.001
	
	
	
	< 0.001
	0.13
	0.11
	0.72

	Pinus sylvestris
	-0.4 (0.108)
	0.405 (0.056)
	0
	-0.1 (0.048)
	0
	614
	< 0.001
	< 0.001
	
	0.044
	
	0.17
	0.16
	0.55

	Pseudotsuga menziesii
	0.32 (0.103)
	1.369 (0.144)
	0
	-1.26 (0.144)
	0
	322
	< 0.001
	< 0.001
	
	< 0.001
	
	0.19
	0.3
	0.47

	Quercus petraea
	-1.29 (0.296)
	0.553 (0.09)
	0
	0
	0
	24
	< 0.001
	< 0.001
	
	
	
	0.17
	0.58
	0.72






Table S11. Parameter estimates (with their standard errors, se) used to predict Weibull location parameters for stem mass distributions as a function of mean tree d (cm), relative height (mean height of the species divided by mean height of all species, rh), age (t, years) and stand density (C) which is calculated in 3-PG as the sum of all species products of basal area (m2 ha-1) and wood basic density (Mg m-3) (Forrester and Tang 2016). The equations describing these Weibull parameters are described in detail in Forrester et al. (2017a) and Forrester (2020). N = sample size (number of tree-year combinations), P = P-values and RMSE = residual mean square error. R2 and R2c are the “pseudo” R2 and conditional “pseudo” R2 (R2c).
	Species
	locw0 (se)
	locwB (se)
	locwrh (se)
	locwt (se)
	locwC (se)
	N
	P - locw0
	P - locwB
	P - locwrh
	P - locwt
	P - locwC
	RMSE
	R2
	R2c

	Abies alba
	-0.17 (0.201)
	1.555 (0.051)
	0
	0
	-0.28 (0.066)
	743
	< 0.001
	< 0.001
	
	
	< 0.001
	0.28
	0.54
	0.86

	Acer pseudoplatanus
	1.9 (0.272)
	0.487 (0.101)
	-0.38 (0.171)
	0
	0
	64
	< 0.001
	< 0.001
	0.031
	
	
	0.21
	0.29
	0.29

	Betula pendula
	1.46 (0.406)
	0
	-1.16 (1.383)
	0
	0.89 (0.197)
	24
	< 0.001
	
	0.032
	
	0.003
	0.21
	0.55
	0.55

	Carpinus betulus
	1.38 (0.196)
	0.555 (0.071)
	0
	0
	0
	104
	< 0.001
	< 0.001
	
	
	
	0.1
	0.39
	0.46

	Fagus sylvatica
	-0.08 (0.143)
	1.915 (0.073)
	-0.79 (0.143)
	-0.48 (0.079)
	0.1 (0.03)
	1647
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.32
	0.66
	0.82

	Fraxinus excelsior
	1.26 (0.564)
	2.311 (0.353)
	-2.14 (0.598)
	-0.93 (0.312)
	0
	91
	< 0.001
	< 0.001
	0.033
	0.004
	
	0.18
	0.46
	0.92

	Larix decidua
	-1.09 (0.182)
	1.88 (0.078)
	0
	0
	-0.47 (0.066)
	545
	< 0.001
	< 0.001
	
	
	< 0.001
	0.33
	0.71
	0.87

	Picea abies
	-0.94 (0.091)
	2.005 (0.051)
	-0.73 (0.102)
	-0.23 (0.05)
	-0.19 (0.031)
	2298
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.25
	0.74
	0.88

	Pinus cembra
	-0.83 (0.46)
	4.113 (0.346)
	-0.68 (0.701)
	-1.4 (0.22)
	-0.86 (0.092)
	60
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.18
	0.92
	0.95

	Pinus sylvestris
	-3 (0.234)
	2.564 (0.127)
	-1.08 (0.271)
	-0.39 (0.1)
	0.29 (0.069)
	614
	< 0.001
	< 0.001
	0.001
	0.001
	< 0.001
	0.29
	0.71
	0.87

	Pseudotsuga menziesii
	-0.85 (0.223)
	-0.126 (0.289)
	0.11 (0.26)
	1.97 (0.296)
	-0.61 (0.078)
	322
	< 0.001
	< 0.001
	0.001
	< 0.001
	< 0.001
	0.34
	0.7
	0.79

	Quercus petraea
	-0.97 (0.525)
	1.651 (0.159)
	0
	0
	0
	24
	< 0.001
	< 0.001
	
	
	
	0.36
	0.82
	0.82

	Quercus robur
	-1.13 (0.54)
	1.979 (0.128)
	0
	0
	0
	37
	< 0.001
	< 0.001
	
	
	
	0.36
	0.64
	0.91





Table S12. Sources of values used to determine the prior ranges of parameters for calibration. The minimum and maximum (min/max) values are also provided when multiple values were obtained.
	Meaning/comments
	Name
	Symbol
	Units
	Species
	Mean (min/max)
	References

	Constant and power in the stem mass v. diam. relationship
	aWS & nWS
	aS & nS
	-
	All species (except P. cembra which was calculated from P. nigra, P.pinaster and P. sylvestris data)
	
	(Forrester et al. 2017b)

	Maximum litterfall rate
	gammaF1
	γFx
	1/month
	Abies alba
	0.010138
	(Withington et al. 2006)

	
	
	
	
	Acer pseudoplatanus
	(deciduous)
	

	
	
	
	
	Betula
	(deciduous)
	

	
	
	
	
	Carpinus betulus
	(deciduous)
	

	
	
	
	
	Fagus sylvatica
	(deciduous)
	

	
	
	
	
	Fraxinus excelsior
	(deciduous)
	

	
	
	
	
	Larix decidua
	(deciduous)
	

	
	
	
	
	Picea abies
	0.011535 (0.009259 / 0.015152)
	(Kayama et al. 2007; Niinemets and Lukjanova 2003; Reich et al. 1996; Son and Gower 1991; Withington et al. 2006)

	
	
	
	
	Pinus cembra
	0.018415 (0.013021 / 0.02381)
	(Li et al. 2006; Nebel and Matile 1992)

	
	
	
	
	Pinus sylvestris
	0.028121 (0.016667 / 0.037037)
	(Drenkhan et al. 2006; Jalkanen et al. 1995; Niinemets and Lukjanova 2003; Oleksyn et al. 2003; Reich et al. 1996; Schoettle and Fahey 1994; Withington et al. 2006)

	
	
	
	
	Pseudotsuga menziesii
	0.013695 (0.01199 / 0.015207)
	(Balster and Marshall 2000; Gower et al. 1992; Withington et al. 2006)

	
	
	
	
	Quercus petraea
	(deciduous)
	

	
	
	
	
	Quercus robur
	(deciduous)
	

	Maximum stand age used in age modifier
	MaxAge
	tx
	years
	All species
	
	(Bugmann 1994)

	Max. stem mass per tree @ 1000 trees/hectare (calculated from the self-thinning relationships and the aS and nS parameters above)
	wSx1000
	wSx1000
	kg/tree
	Abies alba
	274 (221 / 326)
	(Charru et al. 2012; Vospernik and Sterba 2015)

	
	
	
	
	Acer pseudoplatanus
	mean of F.sylvatica, F. excelsior and Quercus.
	

	
	
	
	
	Betula
	145
	(Hynynen 1993)

	
	
	
	
	Carpinus betulus
	299
	(Vospernik and Sterba 2015)

	
	
	
	
	Fagus sylvatica
	356 (216 / 505)
	(Charru et al. 2012; Condés et al. 2013; Condés et al. 2017; Pretzsch and Biber 2005; Rivoire and Moguedec 2012; Vospernik and Sterba 2015)

	
	
	
	
	Fraxinus excelsior
	374
	(Vospernik and Sterba 2015)

	
	
	
	
	Larix decidua
	223
	(Vospernik and Sterba 2015)

	
	
	
	
	Picea abies
	321 (260 / 391)
	(Charru et al. 2012; Hynynen 1993; Pretzsch and Biber 2005; Pretzsch and del Río 2020; Rivoire and Moguedec 2012; Vospernik and Sterba 2015)

	
	
	
	
	Pinus cembra
	150
	(Vospernik and Sterba 2015)

	
	
	
	
	Pinus sylvestris
	174 (68 / 280)
	(Aguirre et al. 2018; Charru et al. 2012; Condés et al. 2013; Condés et al. 2017; del Río et al. 2001; Hynynen 1993; Pretzsch and Biber 2005; Pretzsch and del Río 2020; Vospernik and Sterba 2015)

	
	
	
	
	Pseudotsuga menziesii
	252 (245 / 259)
	(Charru et al. 2012; Pretzsch and del Río 2020)

	
	
	
	
	Quercus petraea and Quercus robur
	189 (113 / 298)
	(Charru et al. 2012; Pretzsch and Biber 2005; Pretzsch and del Río 2020; Rivoire and Moguedec 2012; Vospernik and Sterba 2015)

	
	
	
	
	
	
	

	Power in self-thinning rule
	thinPower
	nm
	-
	Abies alba
	1.71 (1.63 / 1.78)
	(Charru et al. 2012; Vospernik and Sterba 2015)

	
	
	
	
	Acer pseudoplatanus
	mean of F.sylvatica, F. excelsior and Quercus
	

	
	
	
	
	Betula
	2.33
	(Hynynen 1993)

	
	
	
	
	Carpinus betulus
	2.0
	(Vospernik and Sterba 2015)

	
	
	
	
	Fagus sylvatica
	1.8 (1.47 / 2.24)
	(Charru et al. 2012; Condés et al. 2013; Condés et al. 2017; Pretzsch and Biber 2005; Rivoire and Moguedec 2012; Vospernik and Sterba 2015)

	
	
	
	
	Fraxinus excelsior
	1.949 
	(Vospernik and Sterba 2015)

	
	
	
	
	Larix decidua
	1.946 
	(Vospernik and Sterba 2015)

	
	
	
	
	Picea abies
	1.65 (1.3 / 1.88)
	(Charru et al. 2012; Hynynen 1993; Pretzsch and Biber 2005; Pretzsch and del Río 2020; Rivoire and Moguedec 2012; Vospernik and Sterba 2015)

	
	
	
	
	Pinus cembra
	1.5 
	(Vospernik and Sterba 2015)

	
	
	
	
	Pinus sylvestris
	1.68 (1.32 / 2.23)
	(Aguirre et al. 2018; Charru et al. 2012; Condés et al. 2013; Condés et al. 2017; del Río et al. 2001; Hynynen 1993; Pretzsch and Biber 2005; Pretzsch and del Río 2020; Vospernik and Sterba 2015)

	
	
	
	
	Pseudotsuga menziesii
	1.59 (1.53 / 1.65)
	(Charru et al. 2012; Pretzsch and del Río 2020)

	
	
	
	
	Quercus petraea and Q. robur
	1.61 (1.2 / 1.91)
	(Charru et al. 2012; Pretzsch and Biber 2005; Pretzsch and del Río 2020; Rivoire and Moguedec 2012; Vospernik and Sterba 2015)

	Specific leaf area at age 0
	SLA0
	σ0
	m2/kg
	All species
	
	(Forrester et al. 2017b)

	Specific leaf area for mature leaves
	SLA1
	σ1
	m2/kg
	
	
	

	Age at which specific leaf area = (SLA0+SLA1)/2
	tSLA
	tσ
	years
	
	
	

	Maximum proportion of rainfall evaporated from canopy
	MaxIntcptn
	IRx
	-
	Abies alba
	0.36 
	(Augusto et al. 2002)

	
	
	
	
	Acer pseudoplatanus
	mean of other broadleaved species
	(Kermavnar and Vilhar 2017)

	
	
	
	
	Betula
	0.18 (0.17 / 0.18)
	(Augusto et al. 2002; Van Nevel 2015)

	
	
	
	
	Carpinus betulus
	0.3 (0.27 / 0.32)
	(Augusto et al. 2002; Krämer and Hölscher 2010)

	
	
	
	
	Fagus sylvatica
	0.27 (0.18 / 0.36)
	(Augusto et al. 2002; Aussenac and Boulangeat 1980; Barbier et al. 2009; Gerrits et al. 2010; Krämer and Hölscher 2010; Nihlgård 1970; Staelens et al. 2006; Staelens et al. 2008)

	
	
	
	
	Fraxinus excelsior
	0.26 (0.1 / 0.32)
	(Kermavnar and Vilhar 2017; Krämer and Hölscher 2010)

	
	
	
	
	Larix decidua
	0.18
	(Cape et al. 1991)

	
	
	
	
	Picea abies
	0.28 (0.17 / 0.39)
	(Augusto et al. 2002; Barbier et al. 2009; Cape et al. 1991; Kermavnar and Vilhar 2017; Nihlgård 1970; Schume et al. 2004)

	
	
	
	
	Pinus cembra and Pinus sylvestris (from Pinus studies)
	0.34 (0.13 / 0.56)
	(Alcock and Morton 1981; Augusto et al. 2002; Barbier et al. 2009; Cape et al. 1991; Dye and Versfeld 1992; Gash and Stewart 1977; Kelliher et al. 1992; Rutter 1963; Rutter et al. 1971–1972; Van Nevel 2015)

	
	
	
	
	
	
	

	
	
	
	
	Pseudotsuga menziesii
	0.33 (0.24 / 0.44)
	(Augusto et al. 2002; Aussenac and Boulangeat 1980; Barbier et al. 2009; Bixby 2011; Link et al. 2004; Pypker et al. 2005; Van Nevel 2015)

	
	
	
	
	Quercus petraea
	0.17 (0.11 / 0.23)
	(Augusto et al. 2002; Cape et al. 1991; Kermavnar and Vilhar 2017; Van Nevel 2015)

	
	
	
	
	Quercus robur
	0.17 (0.11 / 0.24)
	(Augusto et al. 2002; Van Nevel 2015)

	Maximum canopy conductance
	MaxCond
	gCmax
	m/s
	Acer pseudoplatanus
	0.02 
	(Herbst et al. 2008)

	
	
	
	
	Betula
	0.02
	(Herbst et al. 2008)

	
	
	
	
	Fagus sylvatica
	0.021 (0.014 / 0.024)
	(Bréda et al. 2006; Granier et al. 2000; Magnani et al. 1998)

	
	
	
	
	Picea abies
	0.031 (0.026 / 0.035)
	(Bréda et al. 2006; Cienciala et al. 1992)

	
	
	
	
	Pinus sylvestris
	0.015 (0.003 / 0.029)
	(Beadle et al. 1985; Bréda et al. 2006; Whitehead et al. 1984; Wieser et al. 2014)

	
	
	
	
	Pseudotsuga menziesii
	0.022 (0.022 / 0.023)
	(Fernández et al. 2009; Price and Black 1989)

	
	
	
	
	Quercus petraea
	0.024
	(Granier and Bréda 1996)

	
	
	
	
	Quercus robur
	0.02 
	(Herbst et al. 2008).

	Defines stomatal response to VPD
	CoeffCond
	kD
	1/mBar
	Abies alba
	0.095 
	(Guicherd 1994)

	
	
	
	
	Acer pseudoplatanus
	0.046 (0.027 / 0.065)
	(Herbst et al. 2008; Köcher et al. 2009)

	
	
	
	
	Betula
	0.053 (0.046 / 0.065)
	(Eensalu et al. 2008; Herbst et al. 2008; Uddling et al. 2005)

	
	
	
	
	Carpinus betulus
	0.028
	(Köcher et al. 2009)

	
	
	
	
	Fagus sylvatica
	0.052 (0.024 / 0.078)
	(Braun et al. 2010; Bréda et al. 2006; Granier et al. 2000; Köcher et al. 2009; Magnani et al. 1998; Roberts and Rosier 1994; Serrano-León 2017; Su et al. 2019)

	
	
	
	
	Fraxinus excelsior
	0.053 (0.029 / 0.078)
	(Köcher et al. 2009; Roberts and Rosier 1994)

	
	
	
	
	Larix decidua
	0.094
	(Peters et al. 2019)

	
	
	
	
	Picea abies
	0.095 (0.087 / 0.1)
	(Bréda et al. 2006; Cienciala et al. 1992; Peters et al. 2019)

	
	
	
	
	Pinus sylvestris
	0.076 (0.048 / 0.098)
	(Aguadé et al. 2015; Beadle et al. 1985; Bréda et al. 2006; Whitehead et al. 1984; Wieser et al. 2014).

	
	
	
	
	Pseudotsuga menziesii
	0.052 (0.026 / 0.079)
	(Fernández et al. 2009; Irvine et al. 2004; McDowell et al. 2002; Price and Black 1989; Woodruff et al. 2010)

	
	
	
	
	Quercus petraea
	0.049 (0.039 / 0.058)
	(Granier and Bréda 1996; Serrano-León 2017)

	
	
	
	
	Quercus robur
	0.047 (0.036 / 0.065)
	(Dolman and van den Burg 1988; Herbst et al. 2008; Urli et al. 2015)

	Basic density
	rhoMin & rhoMax
	ρ0 & ρ1
	Mg/m3 = g/cm3
	Abies alba
	0.373 (0.339 / 0.41)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999)

	
	
	
	
	Acer pseudoplatanus
	0.551 (0.522 / 0.59)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999)

	
	
	
	
	Betula
	0.558 (0.505 / 0.61)
	(Brzeziecki and Kienast 1994; Perruchoud et al. 1999)

	
	
	
	
	Carpinus betulus
	0.697 (0.62 / 0.79)
	(Brzeziecki and Kienast 1994; Perruchoud et al. 1999; Shahrokhzadeh et al. 2015)

	
	
	
	
	Fagus sylvatica
	0.569 (0.485 / 0.768)
	(Barbaroux 2002; Bolte et al. 2004; Brzeziecki and Kienast 1994; Cienciala et al. 2005; Didion et al. 2019; Gryc et al. 2008; Pretzsch and Schütze 2009; Skovsgaard and Nord-Larsen 2012; Zell et al. 2014)

	
	
	
	
	Fraxinus excelsior
	0.595 (0.564 / 0.65)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999).

	
	
	
	
	Larix decidua
	0.502 (0.47 / 0.55)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999)

	
	
	
	
	Picea abies
	0.398 (0.332 / 0.44)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999; Zell et al. 2014)

	
	
	
	
	Pinus cembra
	0.42
	(Didion et al. 2019)

	
	
	
	
	Pinus sylvestris
	0.442 (0.42 / 0.49)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999; Zell et al. 2014)

	
	
	
	
	Pseudotsuga menziesii
	0.439 (0.406 / 0.498)
	(Alden 1997; McKinley et al. 2000; Perruchoud et al. 1999)

	
	
	
	
	Quercus petraea
	0.594 (0.561 / 0.65)
	(Brzeziecki and Kienast 1994; Didion et al. 2019; Perruchoud et al. 1999)

	
	
	
	
	Quercus robur
	0.61 (0.57 / 0.65)
	(Brzeziecki and Kienast 1994; Didion et al. 2019)

	Temperature modifier
	Tmin, Topt, Tmax
	Tmin, Topt, Tmax
	°C
	Abies alba
	This literature could only be used as a guide for the parameter values and not to provide direct estimates of the parameter values.
	(Robakowski et al. 2002)

	
	
	
	
	Acer pseudoplatanus
	
	(Dreyer et al. 2001; Medlyn et al. 2002)

	
	
	
	
	Betula pendula
	
	(Dreyer et al. 2001; Martina 2013; Medlyn et al. 2002)

	
	
	
	
	Fagus sylvatica
	
	(Dreyer et al. 2001; Holišová et al. 2013; Šigut et al. 2015)

	
	
	
	
	Fraxinus excelsior
	
	(Dreyer et al. 2001)

	
	
	
	
	Picea abies
	
	(Hall et al. 2013; Holišová et al. 2013; Šigut et al. 2015; Way et al. 2015)

	
	
	
	
	Pinus cembra
	
	(Wieser 2004)

	
	
	
	
	Pinus sylvestris
	
	(Tarvainena et al. 2018)

	
	
	
	
	Pseudotsuga menziesii
	
	(Lewis et al. 2001)

	
	
	
	
	Quercus petraea
	
	(Dreyer et al. 2001; Medlyn et al. 2002)

	
	
	
	
	Quercus robur
	
	(Dreyer et al. 2001)
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Code S1. Student’s t distribution likelihood function from Augustynczik et al. (2017).
 	(1)
where : gamma function; : degrees of freedom of output variable; : ith observation of output variable; : ith simulated value of output variable; and : variance of output variable. For the calibration, we parameterized  (Eq. (2)) as
 	(2)
which maps the degrees of freedom from 1 to , where N is a constant, related to the probability of having outliers in the dataset (Kruschke 2014), defined in our case as 50. We then estimated the parameter  with a uniform prior distribution from 0 to 1.
fLogL_Student <- function(sim, obs, s, u) { 
  #' @description Student t log likelihood function. This function gives the likelihood value in logarithmic scale for a Student t distribution.
  #' 
  #' @param sim vector of simulated data
  #' @param obs vector of observed data
  #' @param s numeric vector of standard deviations of the observed data
  #' @param u parameter to calculate degrees of freedom 
  
  df <- 1 - 50 * log(1 - u)
  
  constant <- gamma( (df+1)/2) / ( sqrt(df*pi) * gamma(df/2) )
  
  Ri <- (sim - obs) / s
  
  logLi <- log(constant) - 0.5*log(s^2) - ((df+1) / 2 * log(1 + Ri^2/df) )
  
  sum( logLi )
}
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