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Biodiversity data collection
The Bavarian Forest National Park Administration led a multi-trophic biodiversity survey in the framework of the BIOKLIM project (Bässler et al. 2008, Bässler et al. 2015). More details on the project background and the applied methods have been provided elsewhere (e.g., Bässler et al. 2008, Bässler et al. 2015, Friess et al. 2018). Thus, this section focusses on the relevant methodological background for the data used in our study. Table S1.1 summarizes the targeted species groups, along with the respective group-specific survey methods and number of research plots. Figure S1.1 shows the location of the study plots in the area.
Dead wood fungi
Dead wood fungi were mapped in the field in autumn 2006 and 2016 during the main period of fruiting. A team of trained taxonomists recorded fruit bodies of fungi per dead wood object (up to 2 m height on standing trees or snags) within a circular area (radius = 17.8 m; 0.1 ha) around each plot centre, together with substrate properties (tree species, level of decomposition, diameter, and length). Fungi were determined to species level in the field (macroscopic) or, if necessary, in the laboratory (microscopic). For more details see Bässler et al. (2010).
Lichens and mosses
Lichens and mosses were mapped within a circular area (radius = 8 m; 0.02 ha) around each plot centre. Taxonomists recorded the cover (categorical: little – frequent – a lot) of moss and lichen species per object on all suitable substrates (on standing trees or snags: up to 2 m height) during the vegetation period in 2007-2009 and 2016-2017, together with substrate properties (substrate type, tree species; for dead wood also level of decomposition, diameter, and length). Different taxonomists conducted the survey in 2007-2009 and 2016-2017; to avoid potential surveyor effects, critical species – that is, species and genera that are generally difficult to identify or easy to overlook – were removed from the data (Friess et al. 2018). 
Vascular plants
A team of botanists recorded vascular plants in a single survey in summer (July in 2006 and July-September in 2016). They estimated the cover of each vascular plant species of the herb, shrub, and tree layers (tree1: > 15 m; tree2: 5-15 m in height) within a circular area (radius = 8 m; 0.02 ha) around each plot centre on a modified scale proposed by Londo (1976). In addition, the botanists estimated the height of the different vegetation layers. As the growing season is short and geophytes are rare in the area, an earlier survey in spring was considered unnecessary. We used the tree layer cover as proxy of canopy cover; to avoid auto-correlation with vascular plant diversity data, our biodiversity data for vascular plants only included ferns, herbs, and graminoids of the understory herb layer, which were identified drawing on plant trait data compiled by Braziunas et al. (2024). 
Arthropods
Arthropods were collected using three types of traps: pitfall, flight interception, and Malaise traps. All traps were installed within a radius of 8 metres around the plot centre (0.02 ha). 
Pitfall traps. Two pitfall traps were installed at each plot in spring. For this purpose, two stacked 0.4 L plastic cups were placed in a hole in the soil. The lower cup had a hole in the bottom to avoid buoyancy due to accumulating rain water; the upper cup was filled with a copper sulphate solution. While the first trap was close to the centre, the second was at a minimum distance of 5 metres from the first and served as a backup; only one trap per plot was processed. The traps were emptied every month between May and September. The collected insects were transferred to 70% Ethanol and pre-sorted to order level (Arachnida, Opiliones, Coleoptera, Collembola, Heteroptera). Taxonomists then identified them to species level. 
Flight interception traps. One flight interception trap per plot was hung between two trees close to the plot centre and the collecting bottle was filled with a copper sulphate solution. The traps were emptied each month from May to September. The collected insects were transferred to 70% Ethanol and pre-sorted to order level (Arachnida, Opiliones, Coleoptera, Collembola, Heteroptera). Taxonomists then identified them to species level. 
Malaise traps. Malaise traps were installed on a subset of 52 plots. The sampling bottles were filled with 70% Ethanol and changed every two weeks from May to September. The collected insects were pre-sorted to order level (Coleoptera, Heteroptera, Cicadina, Syrphidae, Aculeata, Symphyta) and transferred to 70 % Ethanol. Taxonomists then identified them to species level. 
Land snails and slugs
Two taxonomists hand-collected land snails and slugs on suitable substrates (leaf litter, dead wood, under rocks) within a radius of 8 metres around the plot centre (0.02 ha) during one sampling event in late summer. They determined the individuals to species level in the field (macroscopic) or, where necessary, in the laboratory (microscopic). In addition, land snails and slugs from pitfall traps were determined to species level.
Birds
All acoustically and visually detectable breeding birds were recorded within a quadratic area of 1 ha (100 m x 100 m) on all plots using quantitative grid mapping (Moning and Müller 2008, Bibby et al. 2000). For the survey, trained ornithologists remained at the plot edge for one minute to enable the detection of shy birds. They then went on to the plot centre and listened for bird calls for eight minutes. The survey concluded with another 1-minute stop at the opposing edge of the plot to distinguish between birds inside and outside of the mapping area to correct detection errors from the centre. The detection of birds took place between sunrise and 11:00 a.m. and only under suitable weather conditions (i.e. little wind, no rain, preferably sunny) (Moning and Müller 2008). The survey was repeated five times (end of March, mid of April, beginning and end of May, and beginning of June) at each plot to account for phenological differences in bird occurrences. To minimize systematic sampling errors or surveyor effects, each repetition took place at another time of the day and at least three different ornithologists surveyed each plot. 
Comparability between 2006-08 and 2016
The National Park Administration improved the study design in 2016, which resulted in an expanded set of research sites and more frequent sampling. To ensure data comparability between the two surveys, we filtered 2016 data to the set of plots that was also surveyed previously and used only data from matching sampling periods. This was done separately for each method to account for the different subsets the methods were applied on, drawing on a harmonized data set compiled by Friess et al. (2018). If the same species was collected with two different methods, we only kept the data from the most efficient sampling method (i.e., the one that yielded the largest abundance of that species) to avoid double-counting.
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[bookmark: _Ref161745581]Figure S1.1: Location of the 133 study plots. The dark grey line delineates the border of the Bavarian Forest National Park; lighter grey lines delineate district borders. Elevation for each plot centre (depicted in fill color of points) was derived from a digital elevation model based on plot coordinates.
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[bookmark: _Ref147917250]Table S1.1: Overview of the recorded taxonomic groups and related methods. Number of plots refers to the number of plots within the harmonized set of survey plots per method. Number of species refers to the raw number of species sampled on the harmonized set of surveyed plots. The number of species after filtering refers to the number of species that remained after filtering for species with a) an occurrence on at least 3 research plots and b) an elevational niche optimum at least 1 SD above/ below the lower/upper limit of available elevation values and below 1,100 metres a.s.l. – that is, the number of species that were included in the final statistical analyses (see Statistical analyses in the main body).
	Group
	Taxon
	Method
	Abundance proxy
	N (plots) 
	Survey years
	N (species) 
	N (species) after filtering
	Notes

	Wood fungi
	Fungi
	Field mapping
	Number of colonized objects
	133
	2006
2016
	171
	82
	

	Lichens
	Lichen
	Field mapping
	Number of colonized objects
	111
	2007-2009
2016-2017
	52
	13
	Exclusion of critical species 

	Mosses
	Bryophyta
	Field mapping
	Number of colonized objects
	111
	2007-2009
2017
	104
	50
	

	Ferns
	Polypodiopsida
	Field mapping
	Cover (modified Londo scale)
	133
	2006
2016
	12
	5
	Exclusion in filtered analysis (small N)

	Vascular plants
	Spermatophyta (graminoids) 
	Field mapping
	Cover (modified Londo scale)
	133
	2006
2016
	40
	9
	

	
	Spermatophyta (herbaceous plants)
	
	
	
	
	106
	33
	

	Snails
	Mollusca (land snails, slugs)
	Hand-sampling + pitfall trap
	Number of individuals
	127
	2006
2016
	82
	41
	

	Arachnids
	Arachnida, 
Opiliones
	Pitfall trap
	Number of individuals
	132
	2006- 2008
2016
	125
	35
	Exclusion of juveniles

	
	
	Flight interception trap
	Number of individuals
	129
	2007- 2008
2016
	30
	6
	Exclusion of juveniles

	Springtails
	Collembola
	Pitfall trap
	Number of individuals
	132
	2006-2008
2016
	15
	10
	

	True bugs/
cicadas
	Heteroptera
	Flight interception trap
	Number of individuals
	129
	2007-2008
2016
	36
	1
	

	
	
	Malaise trap
	Number of individuals
	52
	2007-2008
2016
	82
	15
	

	
	Cicada
	Malaise trap
	Number of individuals
	52
	2007-2008
2016
	130
	30
	



Table S1.1 (continued):
	Group
	Taxon
	Method
	Abundance proxy
	N (plots) 
	Survey years
	N (species) 
	N (species) after filtering
	Notes

	Beetles
	Coleoptera
	Pitfall trap
	Number of individuals
	132
	2006-2008
2016
	267
	64
	

	
	
	Flight interception trap
	Number of individuals
	129
	2007-2008
2016
	482
	123
	

	
	
	Malaise trap
	Number of individuals
	52
	2007-2008
2016
	442
	88
	

	Bees/wasps/
hoverflies
	Aculeata, 
Symphyta
	Flight interception trap
	Number of individuals
	129
	2007-2008
2016
	32
	1
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	Malaise trap

	Number of individuals
	52
	2007-2008
2016
	131
	37
	

	
	Syrphidae
	Malaise trap

	Number of individuals
	52
	2007-2008
2016
	103
	44
	

	Birds
	Aves
	Acoustic and visual grid mapping
	Sum of number of individuals per sampling
	132
	2006
2016
	51
	28
	

	SUM
	
	
	
	
	
	2,716
	710
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