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A) Supplementary tables 

 

Table SI.1 Conservation grazing terms at Glücksburger Heide, grazing sites listed together were used 

simultaneously; a for exact site location refer to Fig. 1 of the main article, b cut-off date for data included in the 

analysis, conservation grazing was still ongoing. 

Sitea From To 

   
South-west / south-east 08.12.2016 21.12.2016 

North 10.06.2017 23.07.2017 
South-west / south-east 23.07.2017 26.09.2017 
South-west / south-east 01.06.2018 03.09.2018 

North 04.09.2018 16.10.2018b 

 

 

Table SI.2 GPS collared red deer selected for analysis. Site affiliation refers conservation sites that are presented 

in Fig. 1 of the main article. Animals without end date were still transmitting at the time of data analysis. 

Animal ID Sex Age Site affiliation Start End 

      
3 f Adult South 14.01.2015  
9 f Adult South 14.01.2015  

10 f Adult South 14.01.2015  
11 f Adult South 14.01.2015  
13 f Adult South 14.01.2015  
16 f Subadult (2016) South 14.01.2015 25.01.2018 
40 m Adult South 19.09.2016  
20 m Adult South 26.09.2016  

5_2 m Adult South 26.09.2016 11.02.2017 
34 f Adult North 05.03.2017  
37 f Adult North 05.03.2017  

44_3 f Subadult (2018) North 03.03.2017  
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Table SI.3 Overview of red deer GPS relocations selected for analysis. Treatment categories and time periods 

relate to conservation grazing on the northern site. 

 

 

 

Table SI.4 Overview of red deer GPS relocations selected for analysis. Treatment categories and time periods 

relate to conservation grazing on two southern sites. 

 

 

 

Table SI.5 AIC-based model selection for the model describing red deer use during summer. Model candidates 

were considered supported if △ AIC ≥ 10 compared to the model candidate with the next lowest AIC value. 

 

 

 



Table SI.6 AIC-based model selection for the logistic regression used to derive coefficients of the summer RSF. 

Model candidates were considered supported if △ AIC ≥ 10 compared to the model candidate with the next 

lowest AIC value. 

 

 

 

Table SI.7 AIC-based model selection for the logistic regression used to derive coefficients of the winter RSF. 

Model candidates were considered supported if △ AIC ≥ 10 compared to the model candidate with the next 

lowest AIC value. 

 

 

 

 

 

 

 

 

 

 

 



B) Supplementary equations 

 

Equations SI.1 and SI.2 Resource Selection Function for the summer; base function for the reference levels 

(equation SI.2) with the scenario-specific extensions (equation SI.2). 

 

 

 

 

 

 

 

 

 

 

 

 



Equations SI.3 and SI.4 Resource Selection Function for the winter; base function for the reference levels 

(equation SI.3) with the scenario-specific extensions (equation SI.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

C) Supplementary Fig. 

 

 

Fig. SI.1 GPS relocations of 12 red deer in Glucksburger Heide analysed in this study. Lightgreen and  

darkgreen represent deciduous and coniferous forest, respectively (Foresttype product HRL, 

Copernicus Land Monitoring Service 2018). Black lines mark the limit of the DBU-managed 

conservation area, grazing sites are highlighted in purple. 

 



 

 

Fig. SI.2 & SI.3 We performed a sensitivity analysis to assess the optimal ratio of used and available locations for 

the RSF. For that matter, a Generalized Linear Model (GLM) including NDVI and forest-cover as predictors was 

run for a subset of the data. The subset consisted of 1,783 used locations of one hind (ID 11) and available 

locations randomly sampled from its availability range. The GLM was run a total of 1,200 times - 50 runs each for 

25 different used-available ratios (1:1 to 1:25) with each run of the same ratio sourcing from a new random draw 

of available locations. Presented Fig. show the results of the sensitivity analysis: Fig. SI.2 (top) shows beta-

estimates for NDVI; Fig. SI.3 (bottom) shows beta-estimates for cover. Dotted lines mark the fluctuation of β 

estimates at the selected ratio of 1:16. 



 

Fig. SI.4 DHARMa diagnostic residual plots of the logistic regression modelling the red deer use of conservation 

grazing sites in summer. 

 

 

 

Fig. SI.5 DHARMa diagnostic residual plots of the logistic regression modelling the red deer use of conservation 

grazing sites in winter. 

 

 



 

Fig. SI.6 DHARMa diagnostic residual plots of the logistic regression used to derive coefficients of the summer 

RSF. 

 

 

Fig. SI.7 DHARMa diagnostic residual plots of the logistic regression used to derive coefficients of the winter 

RSF. 

 



  

Fig. SI.8 & SI.9 Cross-validation graphs of the summer RSF. Fig. SI.8 (left) 5-fold random cross-validation. 
Fig. SI.9 (right) 2-fold blocked cross-validation. 

 

 

  

Fig. SI.10 & SI.11 Cross-validation graphs of the winter RSF. Fig. SI.10 (left) 5-fold random cross-validation. Fig. 
SI.11 (right) 2-fold blocked cross-validation. 

 

 

 

 



 

Fig. SI.12 Resource selection for distance to conservation grazing sites during summer for day (top-left), night 

(top-right) and twilight (bottom-left) with distance (meters) on the x-axis and relative attractiveness (RSF score) 

on the y-axis.  

 

 

 

Fig. SI.13 Resource selection for distance to conservation grazing sites during winter for day (top-left), night (top-

right) and twilight (bottom-left) with distance (meters) on the x-axis and relative attractiveness (RSF score) on 

the y-axis.  


