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Figure 3: Movement patterns of radio-collared arctic foxes. Examples of large-scale 

movement strategies are represented in color (see Table 1 below).  

Movement stochastic processes  Sedentarism Nomadism Dispersal Migration 

Bivariate Ornstein-Uhlenbeck process 1 process - 2 processes 3 processes 

Bivariate Brownian motion process - 1 process - - 

Brownian bridge motion process - - 1 process 2 processes 

Characterizing large-scale host movement patterns 

• Satellite-tracking data were collected in the Bylot 

Island [2] 

• 47 adults (24F and 23M) were monitored with Argos 

collars from 2009 to 2015 

• One location was recorded daily during each year  

• Arctic fox rabies is an ongoing threat to human populations and 

domestic animals in northern polar areas 

Figure 2: Conceptual diagram summarizing the model  

Movement 

strategies 

Percentage of arctic 

foxes  

(N = 47) 

Sedentarism 70 % 

Nomadism 13 % 

Dispersal 13 % 

Migration 4 % 

• Using stochastic processes to simulate large-scale movement strategies [3] 

Figure 5: 

Abundance and 

distribution of 

resources with  

different levels of 

spatial aggregation  

• Using the Gaussian field method to create virtual landscapes of resources 

Figure 4:  Simulated movement patterns of arctic foxes 

• The objective is to assess the interplay between large-scale 

movement strategies of arctic foxes and rabies epidemiology under 

climate change  

• The individual-based model is parameterized using field data and 

empirical studies 

Method: A spatially explicit Arctic rabies model 

Figure 1: 

Large-scale 

responses to  

climate change 

(see review in 

[1]) 

Materials: Study area and field data 

Analytical method and Results 

• Using the Net Squared Displacement (NSD) approach to identify large-scale movement 

strategies [3] 

Table 1: Classification of  large-scale 

movement strategies for radio-collared 

arctic foxes using the NSD approach 

Simulating large-scale host movement strategies   

Simulation methods and Results 

Next steps and Implications  

Figure 6: A 

flow-chart 

representation 

of the 

movement 

stochastic 

processes in 

the Artic rabies 

model 

Table 2: Type and number of stochastic processes used to simulate movement modes of arctic foxes 

• Integrating large-scale host movement strategies in the Arctic rabies model   

• This project will provide new 

insights into the mechanisms of 

rabies persistence in arctic 

foxes, and will help to develop 

more cost-effective prevention 

strategies for rabies in the 

Arctic 
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