Appendix A

Estimation of topographic predictor variables

All the predictor variables related to topography used in this study was originally measured by Økland et al. 1993. The following descriptions are adapted from the original source:

Soil depth: Soil depth was measured as the distance possible to drive a steel rod into the soil. Measurements were made at eight fixed points 25 cm off the egde of the meso sample plot; 2 points along each edge. This was used to make three parameters: minimum, median and maximum. Through the variation partitioning in our current study, maximum soil depth was chosen as the best predictor among the three. 

Litter index: Amount of litterfall was estimated for each meso sample plot by consideration of the position of the plot relative to all trees covering the plot, and to characteristics of the trees. Crowns of trees rooted within the crown perimeter were assumed to be conical and gradually tapering. The amount of litter falling on one sample plot then should be proportional with: (1) the crown height; the height of the canopy over the sample plot (h - hc), (2) the fraction of the sample plot lying within the crown perimeter (f), (3) the crown cover (b), and (4) the relative position of the proximal end of the sample plot (the end most close to the centre of the stem), i.e., dr/d, calculated as follows: A line was drawn from the stem centre, through the centre of the sample plot. The line was extended till it crossed the crown perimeter. The distance along the line from stem centre to the crown perimeter was termed d, the distance along the line from the proximal end of the sample plot to the crown perimeter was dr- For II excentric trees11  , i.e. trees with stem positioned outside the crown perimeter, a cylindrical crown was assumed and point (4) was left out. The following equation was used for the litter index:

		(1)
		     	(2)

Equation (1) was used for trees with a stem rooted within crown perimiter and (2) was used for trees with the stem not within the crown perimiter.

Aspect favourability: This was calculated from aspect measured by a clinometer (400° scale). The measurements were converted to a heat index on a linear scale, following Dargie (1984), Parker (1988) and Heikkinen (1991): SSW (225°) was considered the most favourable aspect, and given the heat index value of 0; NNE (25° ) was considered the least favourable aspect and given the heat index value of 200. Intermediate values were calculated by the following formulae:

		
		(3)

where ai is the recorded aspect in macro plot i and hi is the heat index.
Surface unevenness: Uneveness was scored on a four point scale (cf. Rørå et al. 1988): 1 - relatively even (6 terrain roughnesses or less within the 64 m2 plot enclosing the macro plot; a roughness defined to deviate more than 0.35 m from the surrounding terrain surface), 2 - uneven (7 or more roughnesses), 3 - boulderfield, 4 - coarse, with vertical walls, clefts and cliffs.

Terrain form: Terrain was scored on a six point scale: 0 - valley bottom or concave terrace, 1 - concave valleyside, 2 - plane valleyside, 3 - convex valleyside, 4 - ridge, 5 - hilltop.

Slope:  Slope was measured by a compass (90° scale)

Convextity: The microtopography measurements used for defining surface unevenness were used. Convex and concave sample plots will have ki values that are systematically distributed over the plot (as a function of x and y). Convex plots will have a maximum of ki close to the centre of the plot, while concave plots will have a minimum in this region. The deviation from fitted values near the centre of the plot is calculated as

		(4)


where the subscripts i refer to subplot numbers, counted from the lower left of the plot. Subplots 6, 7, 10 and 11 are the four subplots bordering on the plot centre. The mean deviation of ki from k0 for the remaining 12 subplots can be used as an index of the convexity of the meso plot:

		(5)

where i is the values from 1 to 16 different from 6, 7, 10 and 11. Values of co > 0 indicate convex plots, values < 0 indicate concave plots, while values » 0 indicate plane, uneven or saddle-shaped plots.

Plant community predictors used in variation partitioning

Here follows a worked example on how the plant community variables used to inform the variation partitioning was calculated. The plant community was surveyed in a 1m  1m plot with 16 subplots. Within each subplot each unique species was registered as an occurrence, giving each species a value of 0 – 16 for each plot depending on how many subplots it was counted in, regardless of number of individuals within a subplot. 
We split the plant community into groups based on species and taxonomy. E.g., any flowering annual or perennial herb was classed as a “Forb”, any plant in the family Ericaceae was classed as “Ericoid”. The full table of plant species and group os supplied in Appendix B. 



Example of calculating the abundance values used for a plant group in any plot with simulated occurrences of several ericoid species in one 1m2 plot:
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E. nigrum occur in 8 subplots
V. myrtillus occur in 7 subplots
V. vitis-idea occur in 12 subplots

In this plot the sum of ericoid occurrences in subplots thus become 8 + 7 + 12 = 27
We then divide the number of total occurrences of an ericoid species in a subplot by the number of subplots, 27 / 16 = 1,687, which will be the “Ericoid abundance” ratio for this plot, an average of 1.68 ericoid species per subplot. 

The was done for each plant group defined in Appendix B. 

Definitions of variables: 
	Parameter
	Unit
	Range in data
	Variable category
	NOTE

	Moisture content of the soil
	%
	15,9 - 72,5
	Edaphic
	Described in "Methods" section

	Ergosterol content
	mg/cm3
	0,02 - 0,42
	Edaphic
	protocol from Ransedokken et al 2019

	Carbon content in soil
	% 
	9,9 - 69,9
	Edaphic
	Described in "Methods" section

	Nitrogen content in soil
	% 
	0,35 - 2,0
	Edaphic
	Described in "Methods" section

	Carbon/Nitrogen ratio
	NA
	18,7 - 54,6
	Edaphic
	Described in "Methods" section

	Phosphorous content in soil
	% 
	0,02 - 0,17
	Edaphic
	Described in "Methods" section

	pH in soil
	pH
	3,1 - 5,2
	Edaphic
	Described in "Methods" section

	Maximum soil depth in meso plot
	cm
	2,1 - 4,6 
	Edaphic
	Method of estimation in appendix A

	Litter index
	NA
	1 - 15,3
	Edaphic
	Method of estimation in appendix A

	Aspect favourability
	NA
	-3 - 1,7
	Topographic
	Method of estimation in appendix A

	Surface unevenness
	Factor
	1 - 4 
	Topographic
	Definition of levels in appendix A

	Terrain form
	Factor
	1 - 5
	Topographic
	Definition of levels in appendix A

	Slope
	Degrees
	0 - 30
	Topographic
	Method of estimation in appendix A

	Convexity
	NA
	-6,2 - 10,8
	Topographic
	Method of estimation in appendix A

	VegDCA1
	NA
	-1,73 - 2,17
	Vegetation
	DCA1 axis scores for the plots based on the plant community

	VegDCA2
	NA
	-1,71 - 3,77
	Vegetation
	DCA2 axis scores for the plots based on the plant community

	Dedicious abundance
	NA
	0 - 1,18
	Vegetation
	The number of coniferous plant species count in subplots with a divided by the total number of subplots (16) per plot, only plants below 80cm counted

	Coniferious abundance
	NA
	0 - 0,75
	Vegetation
	The number of decidious plant species count in subplots with a divided by the total number of subplots (16) per plot, only plants below 80cm counted

	Ericoid abundance
	NA
	0 - 4,62
	Vegetation
	The number of ericoid plant species count in subplots with a divided by the total number of subplots (16) per plot

	Forb abudance
	NA
	0 - 8,56
	Vegetation
	The number of forbs (flowering annual plants) species count in subplots with a divided by the total number of subplots (16) per plot

	Fern abundance
	NA
	0 - 2,5
	Vegetation
	The number of fern species count in subplots with a divided by the total number of subplots (16) per plot

	Gramonoid abundance
	NA
	0 - 2,5
	Vegetation
	The number of ericoid plant species count in subplots with a divided by the total number of subplots (16) per plot

	Bryophyte abundance
	NA
	0 - 10,5
	Vegetation
	The number of bryophyte species count in subplots with a divided by the total number of subplots (16) per plot




References:

Dargie, T.C.D. 1984. On the integrated interpretation of indirect site ordinations: a case 	study using semi-arid vegetation in south-eastern Spain. - Vegetatio 55: 37-55.
Heikkinen, R. 1991. Multivariate analysis of esker vegetation in southern Harne, S 		Finland. Annis bot. fenn. 28: 201-224.
Parker, K.C. 1988. Environmental relationships and vegetation associates of columnar 	cacti in the northern Sonoran desert. - Vegetatio 78: 125-140.
Rørå, A. 1988. Instruks for prosjektet "Overvåking av skogens helsetilstand". - Norsk 		Inst. Jord- og Skogkartlegging, Ås, unpubl.
