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Painted Buntings (Passerina ciris) 
tracked with geolocators perform a 
loop migration that appears to follow 
seasonal shifts in primary productivity.  

Are these routes actually 
optimizing exposure to 
primary productivity? We used 
agent-based models to search  
for optimal migration routes 
and then compared the best 
virtual migration tracks to real 
tracks. 
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Agent-Based Models 

Realistic stochastic movement 
model: 

Random headings with movement distances 
drawn from realistic distributions 

Dynamic map of primary 
productivity: 

Derived from the Enhanced Vegetation index 
(EVI), with an emphasis on new growth. 

The top 100 routes with regard 
to EVI score were retained 

Three means of searching for 
optimal routes 

Random 
walk: EVI has 
no influence. 

(10 Million 
iterations) 

Particle 
filter: 

300,000 
particles 

resampled at 
each time 

step 
according to 
EVI exposure 

Random 
optimimal: 

each random 
walk step 

followed by a 
shift to the 

maximum EVI 
cell within a 
90 km radius 

Green = top 10 
Red = top 100 

Conclusions: 
• The high-scoring simulated tracks resembled 

real tracks both geographically and temporally. 

• The cumulative EVI scores for real and 
simulated tracks were similar (except for 
random tracks). 

• Primary productivity appears to be a major 
determinant of migration strategies in western 
migratory birds. 

 
What’s Next: In the future we will apply this 
agent-based modeling framework to predict 
avian responses to biofuel crop conversion 
within the South Central United States. 
 

Study species: 
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