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Recursive Movement Patterns
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Central Place Foraging
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Revisitation Patterns:
* Consecutive days
* Percent days visited
* Percent attendance on top day




Central Place Foraging

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

Assumption: revisitation patterns differ between nests and non-nests



Workflow

package ‘nestR’
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https://github.com/picardis/nestR
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Visualize data to find trusted nests

nestR =

Input parameters = ¥ [egles

first_date last_date attempt_start attempt_end tot_vis days_vis consec_days perc_days_vis perc_top_vis

Species-specific parameters =

Start of nesting season 100.00

11-01

il 2013-03-08 2013-04-18
End of nesting season o

3-01-17

Duration of complete nesting cycle (days)

Data-related parameters

2012-11-12 11-20 3 9 9 100.00

Buffer (m)
first_date last_date attempt_start attempt_end tot_vis n s perc_days_vis

Minimum points within a buffer

Minimum daily fixes

Filtering parameters

Minimum consecutive days

Minimum % attendance on top day

Minimum % days visited

B Discard temporally overlapping attempts
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Select nests and non-nests to compare
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Discriminate between nests and non-nests

Classification And Regression Trees (CART)
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Find nests among revisited locations

Revisited locations

CART
or Parameter e
> Filtering
Prior Va|ueS
knowledge

Nests
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Estimate outcome of nesting attempts
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Estimate outcome of nesting attempts

z; = 1 -2 Alive ¢ = Probability of survival
z; = 0 - Dead p: =2 Probability of detection
b1 $r-1

Z1 Z3 ZT-1 ZT
P1 P2 PT-1 Pt
Y Y, Yr4 Yr
z; ~ Bern(z;_q X ¢p_1) Takes into account:
Y, ~ Binom(z, X py, Ny) * Missing data

logit(d,) = N <t  Missed visit detection
0git(@e) = by, + Py,  Time-varying survival and
logit(pe) = Bp, + Bp, Xt detection
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Mediterranean Lesser Wood
gulls kestrels storks

Temporal resolution (min) 15 15 60
Ground-truth Loc. + Outcome Loc. + Outcome Location only
Number Breeding 24 50 107
of tracks _
Non-breeding 16 16 41
Tagged at Incubation Early chick- Non-breeding

rearing



Number of revisited locations
(40 m buffer)

1379 511 9871



CART output

no
107 107
no yes Percent_top_attendance < 79
23 23 50 51 >=79

Percent_top_attendance < 26 Consecutive_days <7

_ - yes
>=26 g 21 103

Consecutive_days < 14

no yes no yes >=14
19 3 4 20 (48 7) 2 44
no no yes
86 4 15 6 6 97




Number of nests found

Revisited locations

1379 511 9871

Filtering

30 45 109
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Mediterranean Lesser Wood
gulls kestrels storks

Positive Predictive Value 73% 100% 86%

Sensitivity 92% 90% 88%

PPV = Pr(known|detected)
S = Pr(detected|known)
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Mediterranean Lesser Wood

gulls kestrels storks
False Negative Rate 8% 10% 12%
False Positive Rate 0% 44% 7%

FNR = Pr(not detected|known)
FPR = Pr(detected|non breeder)



Daily Detection Probability (p)

Probability of visit detection
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Estimated survival probability
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* Our method connects movement to reproductive success
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Conclusions

* Our method connects movement to reproductive success
* Good performance despite data limitations

* Applicable to any GPS-trackable birds



Conclusions

* Knowledge of biology of the species is critical



Conclusions

* Knowledge of biology of the species is critical

* Need to tailor the analysis according to data characteristics



Future improvements

* Incorporate uncertainty in nest detection
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Future improvements

* Incorporate uncertainty in nest detection
* Explicitly consider path geometry

* |dentify nesting stages based on periodicity of visits
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Thank you!

@ package ‘nestR’ g @simopicardi

0 https://github.com/picardis/nestR @ simona.picardi@ufl.edu
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