
   
 

1 

 
Master’s Thesis in Bioinformatics 
Anastasia Katharina Kratschmer 
Student ID: 201907407 

Submission date 15/06 2024 

 

 

  

Voles apart: Implementing 
genetics in the ALMaSS-
simulation framework and 
simulating genetic effects 
of roads on voles 

Supervisors:  

Thomas Bataillon (Bioinformatics Re-
search Centre (BIRC), Aarhus Univer-

sity)  

Geoffrey Brian Groom (Social-Ecologi-
cal Systems Simulation Centre (SESS), 

Aarhus University) 

Christopher John Topping (Social-Eco-
logical Systems Simulation Centre 

(SESS), Aarhus University) 

 



   
 

2 

Contents 
0. Abstract .................................................................................................................................. 3 
1. Introduction ........................................................................................................................... 3 

1.1 Introduction to fragmentation .......................................................................................... 3 
1.2 Roads and fragmentation ................................................................................................. 4 
1.3 Introduction to population genetic concepts .................................................................... 7 

2. Project aims .......................................................................................................................... 11 
2.1 Why simulation? ............................................................................................................. 12 

3. Methods ................................................................................................................................ 12 
3.1 ALMaSS, walking, and landscapes ................................................................................ 12 
3.2 Genetics .......................................................................................................................... 13 
3.3 Landscapes ..................................................................................................................... 14 
3.4 Quadrant structure for sampling ................................................................................... 19 
3.5 Statistics ......................................................................................................................... 20 
3.6 Attempts at provoking effect of barriers ........................................................................ 23 
3.7 Running simulations ...................................................................................................... 25 

4. Results .................................................................................................................................. 25 
4.1 Main/standard runs ........................................................................................................ 25 
4.2 Super vole simulation runs ............................................................................................ 35 
4.3.  Interrupted Populations-runs ...................................................................................... 43 
4.4 Simple landscape runs ................................................................................................... 48 

5. Discussion ............................................................................................................................ 53 
5.1. Standard runs results ................................................................................................... 53 
5.2. Interrupted populations ................................................................................................ 54 
5.3. Super voles ..................................................................................................................... 55 
5.4. Simple landscapes of excellent quality ......................................................................... 56 
5.5. Method considerations................................................................................................... 56 
5.6 Learning about our population models .......................................................................... 58 

6. Conclusions .......................................................................................................................... 59 
7. Further work ........................................................................................................................ 59 
8. References ............................................................................................................................ 61 
9. Use of Artificial Intelligence ................................................................................................ 63 
10. See Code ............................................................................................................................. 63 

 


