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Occupancy patterns at National scale

1. The aim of this work is to model occupancy of wild

ungulates at national level using a camera trap network.

2. Compare if the spatial predictions are equivalent to the

patterns shown by hunting yields statistics.



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

30 locations



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

30 locations



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

Regular grid
(Random origin)
715 CT

30 locations



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

Regular grid
(Random origin)
715 CT

Temporal serie
Oct2023 –Jul2024

30 locations



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

Regular grid
(Random origin)
715 CT

Temporal serie
Oct2023 –Jul2024

30 locations

Avoid temporal correlation

Detected (1) / No detected (0)

Sampling occasion: week



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

Regular grid
(Random origin)
715 CT

Temporal serie
Oct2023 –Jul2024

30 locations

Avoid temporal correlation

Detected (1) / No detected (0)

Sampling occasion: week

Agouti: Image identification
AI deepFaune v6.2



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

Regular grid
(Random origin)
715 CT

Temporal serie
Oct2023 –Jul2024

Analysis30 locations

Avoid temporal correlation

Detected (1) / No detected (0)

Sampling occasion: week

Agouti: Image identification
AI deepFaune v6.2



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Camera trap sampling

Regular grid
(Random origin)
715 CT

Temporal serie
Oct2023 –Jul2024

Analysis30 locations

Avoid temporal correlation

Detected (1) / No detected (0)

Sampling occasion: week

Agouti: Image identification
AI deepFaune v6.2



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Single Species Occupancy Models



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Single Species Occupancy Models

What we want to know

What we observe in the CT



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Single Species Occupancy Models

logit (Ψi) = β * Xi

Zi ~ Bernouilli  (Ψi)

(yi,j| Zi) ~ Bernouilli  (Zi*pi,j )

logit(pi,j) = α0+α1*X1i + α2*X2i, j

What we want to know

What we observe in the CT
i: site, where?

j: occassion, when?



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Single Species Occupancy Models

logit (Ψi) = β * Xi

Zi ~ Bernouilli  (Ψi)

(yi,j| Zi) ~ Bernouilli  (Zi*pi,j )

logit (pi,j) = α * X1i + α * X2i, j

What we want to know

What we observe in the CT
i: site, where?

j: occassion, when?

Elevation Precipitation

Random 
effect



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Single Species Occupancy Models

logit (Ψi) = β * Xi

Zi ~ Bernouilli  (Ψi)

(yi,j| Zi) ~ Bernouilli  (Zi*pi,j )

logit (pi,j) = α * X1i + α * X2i, j

What we want to know

What we observe in the CT
i: site, where?

j: occassion, when?

• Priors: α, β ~ N  (0, 1 )
• Inits:    α, β ~ N  (0, 1 )

• n.iter = 10000
• n.burning =2500
• n.chains = 3
• n.thin = 1

• Traceplots, 
• Rhat, 
• ESS

Elevation Precipitation

Random 
effect



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

We predicted SSOM into a 2 km x 2 km grid and compared to 

hunting yields statistics of Spain at province level.

SSOM – HY comparison



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

We predicted SSOM into a 2 km x 2 km grid and compared to 

hunting yields statistics of Spain at province level.

SSOM – HY comparison

∑ Occupancy 
probability

∑HY



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

We predicted SSOM into a 2 km x 2 km grid and compared to 

hunting yields statistics of Spain at province level.

SSOM – HY comparison

Is there a 
correlation 

pattern?

1∑ Occupancy 
probability

∑HY
Scatterplot



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

We predicted SSOM into a 2 km x 2 km grid and compared to 

hunting yields statistics of Spain at province level.

SSOM – HY comparison

Are the 
relationships 

similar?

Is there a 
correlation 

pattern?

1 2∑ Occupancy 
probability

∑HY

Correlation of

between species

occupancy 
probabilities HY

Mantel 
test

Correlation 
plot

Scatterplot



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Species detected & SSOM predictions

Identification ~60 sp.

~40 birds sp.
3 lagomorphs sp.; 
2 rodents sp.;
8 Artiodactyla sp.(order);
9 Carnivora sp. (order)



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Species detected & SSOM predictions

Identification ~60 sp.

~40 birds sp.
3 lagomorphs sp.; 
2 rodents sp.;
8 Artiodactyla sp.(order);
9 Carnivora sp. (order)

Number of 

observations related 

to the detection 

window (1 week).



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Species detected & SSOM predictions

Identification ~60 sp.

~40 birds sp.
3 lagomorphs sp.; 
2 rodents sp.;
8 Artiodactyla sp.(order);
9 Carnivora sp. (order)

Number of 

observations related 

to the detection 

window (1 week).



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Species detected & SSOM predictions

Identification ~60 sp.

~40 birds sp.
3 lagomorphs sp.; 
2 rodents sp.;
8 Artiodactyla sp.(order);
9 Carnivora sp. (order)

Number of 

observations related 

to the detection 

window (1 week).



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Species detected & SSOM predictions

Identification ~60 sp.

~40 birds sp.
3 lagomorphs sp.; 
2 rodents sp.;
8 Artiodactyla sp.(order);
9 Carnivora sp. (order)

Number of 

observations related 

to the detection 

window (1 week).



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

SSOM comparison with HY

1 2



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Yet a lot more to do!

WORK IN 
PROGRESS

!



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Yet a lot more to do!

WORK IN 
PROGRESS

!



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Yet a lot more to do!

WORK IN 
PROGRESS

!



Introduction Objectives Material and methodology Results and Discussion Conclusions Acknowledgments
2-6th  JUNE 

2 0 2 5

Yet a lot more to do!

WORK IN 
PROGRESS

!



References

• Edwards, C. B et al., (2025). Rapid butterfly declines across the United States during the 21st century. Science

387,1090-1094.10.1126/science.adp4671

• Fernández-López, J., Acevedo, P., & Gimenez, O. (2023). La unión hace la fuerza: modelos de distribución de 

especies integrando diferentes fuentes de datos: . Ecosistemas, 32(1), 2527. https://doi.org/10.7818/ECOS.2527

• Gilbert, N. A., Pease, B. S., Anhalt-Depies, C. M., Clare, J. D. J., Stenglein, J. L., Townsend, P. A., Van Deelen, T. R., & 

Zuckerberg, B. (2021). Integrating harvest and camera trap data in species distribution models. Biological 

Conservation, 258, 109147. https://doi.org/10.1016/j.biocon.2021.109147

• Goldstein, B. R., Jensen, A. J., Kays, R., Cove, M. V., McShea, W. J., Rooney, B., Kierepka, E. M., & Pacifici, K. (2024). 

Guidelines for estimating occupancy from autocorrelated camera trap detections. Methods in Ecology and 

Evolution, 15, 1177–1191. https://doi.org/10.1111/2041-210X.14359 

•  LPI (2024). Living Planet Index database 2024. www.livingplanetindex.org

• Valdez, J.W., Callaghan, C.T., Junker, J., Purvis, A., Hill, S.L.L. and Pereira, H.M. (2023), The undetectability of global 

biodiversity trends using local species richness. Ecography, 2023: e06604. https://doi.org/10.1111/ecog.06604

2-6th  JUNE 
2 0 2 5

https://doi.org/10.1126/science.adp4671
https://doi.org/10.7818/ECOS.2527
https://doi.org/10.1016/j.biocon.2021.109147
https://doi.org/10.1111/2041-210X.14359
http://www.livingplanetindex.org/
https://doi.org/10.1111/ecog.06604


Acknowledgments

F U N D E R S
- The contract PRE2020-095091 associated to I+D+i HAWIPO

project (PID2019-111699RB-I00), which is funded by the

Spanish Ministry for the Science (MCI).

- The I + D + I AGROBOAR Project (PID2022-142919OB-100),

funded by MCIU/AEI/10.13039/501100011033/y – FEDER –

EU.

- LANDINM (TED2021-132599B-C21), Strategic Project 

Oriented to Ecological and Digital Transition. Call 2021.

- FAUNET Spanish Ministry of Agriculture, Fisheries and Food

and the support of the Subdirectorate General for Livestock

and Hunting Productions (Management Order

https://www.boe.es/diario_boe/txt.php?id=BOE-A-2023-

17249)

Elise Zipkin Joaquín Vicente       Pelayo Acevedo

Zipkin Lab
Members

2-6th  JUNE 
2 0 2 5

https://www.boe.es/diario_boe/txt.php?id=BOE-A-2023-17249
https://www.boe.es/diario_boe/txt.php?id=BOE-A-2023-17249


Another science is possible

Diversity, degrowth, and sustainabilit
y

in ecological research

2-6th  JUNE 
2 0 2 5


	Diapositiva 1
	Diapositiva 2: Quantify distribution and abundance of wildlife
	Diapositiva 3: Quantify distribution and abundance of wildlife
	Diapositiva 4: Quantify distribution and abundance of wildlife
	Diapositiva 5: Quantify distribution and abundance of wildlife
	Diapositiva 6: Quantify distribution and abundance of wildlife
	Diapositiva 7: Quantify distribution and abundance of wildlife
	Diapositiva 8: Quantify distribution and abundance of wildlife
	Diapositiva 9: Quantify distribution and abundance of wildlife
	Diapositiva 10: Quantify distribution and abundance of wildlife
	Diapositiva 11: Quantify distribution and abundance of wildlife
	Diapositiva 12: Wildlife monitoring at large scales
	Diapositiva 13: Wildlife monitoring at large scales
	Diapositiva 14: Wildlife monitoring at large scales
	Diapositiva 15: Occupancy patterns at National scale
	Diapositiva 16: Camera trap sampling
	Diapositiva 17: Camera trap sampling
	Diapositiva 18: Camera trap sampling
	Diapositiva 19: Camera trap sampling
	Diapositiva 20: Camera trap sampling
	Diapositiva 21: Camera trap sampling
	Diapositiva 22: Camera trap sampling
	Diapositiva 23: Camera trap sampling
	Diapositiva 24: Single Species Occupancy Models
	Diapositiva 25: Single Species Occupancy Models
	Diapositiva 26: Single Species Occupancy Models
	Diapositiva 27: Single Species Occupancy Models
	Diapositiva 28: Single Species Occupancy Models
	Diapositiva 29: SSOM – HY comparison
	Diapositiva 30: SSOM – HY comparison
	Diapositiva 31: SSOM – HY comparison
	Diapositiva 32: SSOM – HY comparison
	Diapositiva 33: Species detected & SSOM predictions
	Diapositiva 34: Species detected & SSOM predictions
	Diapositiva 35: Species detected & SSOM predictions
	Diapositiva 36: Species detected & SSOM predictions
	Diapositiva 37: Species detected & SSOM predictions
	Diapositiva 39: SSOM comparison with HY
	Diapositiva 40: Yet a lot more to do!
	Diapositiva 41: Yet a lot more to do!
	Diapositiva 42: Yet a lot more to do!
	Diapositiva 43: Yet a lot more to do!
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46

