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Central Place Foraging

Assumption: revisitation patterns differ between nests and non-nests

Revisitation Patterns:
• Consecutive days
• Percent days visited
• Percent attendance on top day



Workflow

package ‘nestR’

https://github.com/picardis/nestR



Yes

Tracking data

Prior info on revisitation patterns of nests?

No
Find recurrently visited locations

Coordinates known for some nests?

Yes No

Visualize data to find trusted nests

Select nests and non-nests to compare

Find revisitation patterns that discriminate 
between nests and non-nests

Find nests among revisited locations

Estimate outcome of nesting attempts



Yes

Tracking data

Prior info on revisitation patterns of nests?

No
Find recurrently visited locations



Find recurrently visited locations



r

Find recurrently visited locations



Find recurrently visited locations

r



Find recurrently visited locations

r



Find recurrently visited locations

r



Yes

Tracking data

Prior info on revisitation patterns of nests?

No
Find recurrently visited locations

Coordinates known for some nests?

Yes No

Visualize data to find trusted nests



Visualize data to find trusted nests



Visualize data to find trusted nests



Yes

Tracking data

Prior info on revisitation patterns of nests?

No
Find recurrently visited locations

Coordinates known for some nests?

Yes No

Visualize data to find trusted nests

Select nests and non-nests to compare



Select nests and non-nests to compare

Temporal overlap criterion

April JulyJuneMay August

Known attempt



Select nests and non-nests to compare

Temporal overlap criterion

April JulyJuneMay August

Known attempt

Potential non-nest #1



Select nests and non-nests to compare

Temporal overlap criterion

April JulyJuneMay August

Known attempt

Potential non-nest #1

?



Select nests and non-nests to compare

Temporal overlap criterion

April JulyMay August

Known attempt

Potential non-nest #1 Potential non-nest #2

?

June



Select nests and non-nests to compare

Temporal overlap criterion

April JulyMay August

Known attempt

Potential non-nest #1 Potential non-nest #2

?

June



Yes

Tracking data

Prior info on revisitation patterns of nests?

No
Find recurrently visited locations

Coordinates known for some nests?

Yes No

Visualize data to find trusted nests

Select nests and non-nests to compare

Find revisitation patterns that discriminate 
between nests and non-nests



Discriminate between nests and non-nests

Classification And Regression Trees (CART)
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Application to Data



Mediterranean 
gulls

Lesser 
kestrels

Wood 
storks

Temporal resolution (min) 15 15 60

Ground-truth Loc. + Outcome Loc. + Outcome Location only

Number 
of tracks

Breeding 24 50 107

Non-breeding 16 16 41

Tagged at Incubation Early chick-
rearing

Non-breeding



Number of revisited locations
(40 m buffer)

1379 511 9871



CART output



Number of nests found

1379 511 9871

30 45 109

Revisited locations

Filtering



Mediterranean 
gulls

Lesser 
kestrels

Wood 
storks

Positive Predictive Value 73% 100% 86%

Sensitivity 92% 90% 88%
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Mediterranean 
gulls

Lesser 
kestrels

Wood 
storks

False Negative Rate 8% 10% 12%

False Positive Rate 0% 44% 7%

𝐹𝐹𝑁𝑁𝐹𝐹 = Pr(𝐵𝐵𝑜𝑜𝑙𝑙 𝑑𝑑𝐵𝐵𝑙𝑙𝐵𝐵𝑑𝑑𝑙𝑙𝐵𝐵𝑑𝑑|𝑘𝑘𝐵𝐵𝑜𝑜𝑘𝑘𝐵𝐵)
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Probability of visit detection

Days



Nest survival estimates
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Conclusions

• Our method connects movement to reproductive success

• Good performance despite data limitations

• Applicable to any GPS-trackable birds
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Conclusions

• Knowledge of biology of the species is critical

• Need to tailor the analysis according to data characteristics
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• Incorporate uncertainty in nest detection

• Explicitly consider path geometry

• Identify nesting stages based on periodicity of visits

Future improvements



@simopicardi

simona.picardi@ufl.edu

Thank you!

package ‘nestR’

https://github.com/picardis/nestR


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63

