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I. Introduction 
About 70 % of railroads in Germany are lined by trees 

[1]. During storms, trees can uproot, fall, and  
potentially result in operational restrictions of train traffic. DB Netz AG is responsible for traffic safety on 
33 400 km of railroads in Germany 

[2] including the prevention of treefall. As part of the  
"This is green." initiative, Deutsche Bahn AG is committed to nature conservation and environmental  
protection 

[3]. For this reason, vegetation management should not only ensure traffic safety but also  
contribute to nature conservation. 
 

Research Question: 

How can the vegetation management of DB Netz AG be 
refined to further decrease risk of treefall as well as  
increase the value of railway vegetation for nature  
conservation efforts? 

II. Methods 
Focus of this study is the development of methods to identify ecological site types and to classify risk of 
treefall along railway tracks on the basis of widely available and free geodata. This ensures the  
applicability of the developed methods on a wide range of regions in Germany. The methods were tested  
on the Erfurt rail network in Thuringia (Germany). Additionally with the ArcGIS ModelBuilder a  
110-step-model was developed to perform most parts of these methods automatically.  
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Identification of ecological site types 
For the ecological site type identification and treefall risk classification 81 000 plots each with an area of  
1 000 m2 were generated along the railways. Statistics were calculated for the area of each plot. That way 
each plot represents a data point that can be analyzed further. 48 individual site types were identified that 
subsequently were aggregated to 4 site groups. 

Data 
The following data sets were used for the identification of 
ecological site types and the classification of treefall risk. 
 
Raster Data: 
• DTM (spatial resolution 1m x 1m) 
• Vegetation height (spatial resolution 0.8m x 0.8m) 
• Multi-annual mean of precipitation in mm 

(1991-2020) (spatial resolution 1km x 1km) 
• Multi-annual mean of air temperature in °C 

(1991-2020) (spatial resolution 1km x 1km) 
 
Vector Data: 
• Active Railways  
• Soil types 
• Classified vegetation risk 
• Potential natural vegetation 

Classification of treefall risk 
Similar to the ecological site types the treefall risk was derived for every plot. The “Overall Risk” of  
treefall at every plot can be described as the product of the “Site Risk” (determined by the site  
conditions) and the “Weighted Vegetation Risk” (determined by the vegetation structure). The overall 
risk is quantified by assigning point values for each plot. The assigned point values range between 0 and 
100 points. The higher the point value the higher the risk. 4 risk classes were defined.   

Leitbild-Development for vegetation management 
On the basis of the identified site groups and the classified overall risk of treefall, recommendations for  
vegetation management practices were developed. These recommendations contain information on  
maximum permissible heights of the vegetation as well as information on management practices to develop 
high value habitats. High value habitats of the German Red List of threatened habitat types [4] in combina-
tion with the recommended practices may as the Leitbild for the vegetation management of DB Netz AG. 
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III. Results 

IV. Discussion and Conclusion 
The results show that 75 % of plots in the study area are already in the desired state. The remaining 25 % 
of plots show potential for further optimization regarding traffic safety. The relatively high percentage of 
plots that appear to not already be in the desired state and can be explained by the strict safety  
standards being applied for all railways. Low speed and low frequency railways were tested with the  
same method that was developed for high speed and high frequency traffic railways. 
 
The developed methods provide a first approach to modelling the risk posed by treefall while simulta-
neously identifying potential values of railway vegetation for nature conservation efforts. The developed 
model is highly adaptable and easy to apply on other study areas, since the needed data sets are freely 
available. Although a ground truthing was not feasibly in the scope of this work, the results produced by 
the application of the model on are plausible. The methods for identifying ecological site types and  
calculating overall risk of treefall might nevertheless be optimized further in future studies with the ever 
growing amount and quality of publicly available data. 
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Overall Risk Product of Weighted Vegetation Risk and Site Risk 

   

Site Risk Sum of Base Risk and Sub-Risks 

Base Risk 1 point 

Sub-Risk - Soil conditions favorable conditions 0 points unfavorable conditions - 2 points 

Sub-Risk - Relief no slope - 0 points moderate to steep slope - 1 point 

Sub-Risk - Aspect other - 0 points west - 1 point 

   

Weighted Vegetation Risk Product of Vegetation Risk and weighting factor 

Vegetation Risk 1-10 points 

weighting factor slope not in direction of railway - x1 slope in direction of railway - x2 

Figure 2: Schematic Leitbild for the structure of forest 
edges with high nature value 

Figure 3: Stepped vegetation profile of forest edges with 
maximum permissible heights for high traffic safety 

Figure 1: Decision tree for the classification of ecological site types 

Table 1: Key for calculating the overall risk of treefall   

A corresponding list of suitable tree species for the selected habitat types and illustrations complement the 
Leitbild. 
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