Online Resource 1:
A) LULC trajectories:
The LULC trajectories, used in this paper as the starting point for the ES upscaling procedure and ES trend development, were retrieved from Zimmermann et al. (2010). The figure below summarizes the composition and spatial distribution of the 6 main trajectories found in that analyses.
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B) ES assessment:
We performed a spatiotemporal analysis on a number of eight ES, including two provisioning ES (Cultivated crops, Green biomass), three regulating ES (Climate regulation, Soil erosion control, Pollination potential) and three cultural ES (Aesthetic value, Recreation, Mushroom picking). For all ES we calculated area-wide mean values per ha. We referred to the CICES 4.3 classification for ES terminology.
Cultivated crops
The cultivated crop ES was estimated based on the number of man hours (h ha−1) deployed to acquire the basic commodities produced in one hectare of a specific crop. This non-monetary indicator reflected both, variations in the national monetary systems (currency changes and/or monetary de- or inflation) and the developments in agricultural productivity. The data inputs for the analysis were based on an extensive literature review, on records from the historic chronicles of the Hapsburg Monarchy and the Bavarian Empire and on data from national statistical institutes (Klose and Jungmann-Stadler 2006; Trapp 1999; Pies 2008; Mattes 1929; Rauser 1980). 
Green biomass
The green biomass ES was estimated based on the productivity of different types of permanent grasslands (Egger et. al. 2004, Tasser et al. 2012). The approach considered the length of growing season, derived as a function of elevation and climate conditions (Harflinger and Knees 1999), a topographical correction factor, depending on slope and aspect and the amount of summer mean precipitation. 
Climate regulation
To assess the climate regulation ES we assigned to each land cover type the carbon pool (Mg C ha−1) according to aboveground and belowground phytomass (Mg ha−1) and C-stock (g g−1). The relevant datasets were derived from a literature review and our own measurements (Tappeiner et al. 2008; Schirpke et al. 2013a). For the carbon stocks of forests, we additionally considered the biomass density change at the different time periods (Patek 2013).
Soil erosion control
The estimation of the soil erosion control ES was based on a modified Universal Soil Loss Equation (USLE; Wischmeier and Smith 1978), where the root density was used for the stability factor, the slope angle for the topographic factor and the mean vegetation cover of the specific land cover types for the management factors (Schirpke et al. 2013a). Mean vegetation cover and root density were derived from our own measurements (Tasser et al. 2005; Tappeiner et al. 2008), while the slope angel was calculated from the digital elevation model.
Pollination potential
The pollination ES was defined as the capacity of natural ecosystems to provide the services to pollination depending crops (Maes et al. 2011). For each crop land use we calculated two probabilities: first, the crop dependency ratio based on the specific crop type (Klein et al. 2007) and second, the visitation probability as a regression between distance to natural habitat and visitation rate (Ricketts et al. 2008). The sum of these two variables were then assigned to the closest natural ecosystem. 
Aesthetic Value
For the assessment of the aesthetic value we combined the results of i) a questionnaire based photo survey on alpine landscapes (Schirpke et al. 2013b), ii) a topographical visibility analysis (from DEM) and iii) a measure of landscape diversity (Shannon index) (Schirpke et al. 2013a). Each value was then related to the correspondent LULC category and summed up to a single value. Each of the three components were weighted equally. 
Recreation
The recreational ES was expressed in ha capita-1 according to a study by Lauf et al., 2014 and defined as the sum of all recreational areas within a 5 km distance radius from urban settlements (Pouta and Sievänen 2001). We defined the following land uses suitable for recreational purposes: forests, abandoned land, water courses and grassland areas. To account for differences in land use intensity, we applied a correction factor for the different grassland types. 
Mushroom picking
We considered mushrooming picking potential as a cultural ES according to Navarro and Pereira, 2012. The ES was calculated as the available area (in ha capita-1) that meet the following conditions: be either forested land cover or extensive grassland, have an altimetry not above 2000 m a.s.l., and a slope angle lower than 80% (Schirpke et al, 2014). Furthermore, a distance weighting factor was applied to all suitable picking sites, based on a gradual distance function from close by walking paths (<1km) (Yong and Diez-roux 2012).



C) Statistical cluster analyses
We performed a statistical cluster analyses using the K-means algorithm over all ES trend maps using ArcGIS Pro software (Esri, 2016). The table below summarizes the results of the analyses for each group and service.
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Group 5: Count = 301866, Std. Distance = 0.5850, SSD = 685493.4437
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Overall Variable Statistics: Count = 1946668, Std. Distance = 1.1687, SSD = 932707.1019
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Group 1: Count = 320721, Std. Distance = 0.1709, SSD = 31958.2514
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Group 3: Count = 582258, Std. Distance = 0.1688, SSD = 93622.8784
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