Linking ecotopes maps and camera traps to assess effectiveness of

management actions against African swine fever
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African swine fever (ASF): Study area: i

* Highly lethal (viral) disease in suids 5

Livestock, food security and

swine populations

@ (i) fencing, (ii) culling, (iii) carcass removal

Research questions:

1. Impact of ASF + management on wild boar?
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2. Camera traps, a good monitoring tool? B As-infected

First cases in September 2018



1. Continuous space _ 2. Discrete space — 3. Detection history — 4. Statistical model

. Survey Survey .. Survey Survey
1 2 J-1 ] Vijlzi~Bernoulli(z; p;;)
* Site 1 0 0 0 0
Site 2 1 0 0 0
SiteR — 1 0 0 0 0
. Site R 0 1 0 0
; 5. Species distribution map

Occupancy probability
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Random stratified sampling:
92 camera traps, 15 observation months

A posteriori, grid layer superimposed

Binary data:
Forsitei=1, 2, ..., R,
atsurveydayj=1,2,..,],

in observation montht=1, 2, ..., T,

A series of binary observations, y;;;




Data collection > data storage > data processing:

42 136 observation periods of 24 h

671 wild boar captured (5 photos/ trigger)

Many additional triggers ...

SanDisk

Ultra

'120MB/5' .

Solution: Agouti to archive, annotate and export camera ey P
trap data SamDisk
File Description
< | Q Agouti.eu
datapackage.json Metadata regarding the data package and camera trap project.
deployments.csv Table with camera trap deployments.
media.csv Table with media files captured by the camera traps.

observations.csv Table with observations based on the media files. Annotate



State-space (occupancy) model:
Z;+ latent state of occupancy

yijt|zit~Bern0ulli(Zit Pijt), (z;; = 1: present, z;; = 0: absent)
[ . 7=l )

z;;~Bernoulli(y;;)

pij:: detection probability
;+: occupancy probability

Covariate modelling:

Logit(p;) = a? + £ (t)

Logit(;;) = a¥ + ASF; - B¥.r. + BL; - Y + t - BY
+ (ASF;- t) - Blep. + £ (x1(D), x2(D)



Model selection — leave-one-out (LOO) expected log predictive density:

Model Covariates A LOO SE(A LOO)
Occupancy models (step 1)
P (5) Intercept + ASF + BL + month + ASF:month + HSGP (lon, lat) 0.00 0.00
Y(4) Intercept + ASF + BL + month + HSGP (lon, lat) -3.14 2.38
Y(6) Intercept + ASF + BL + GP (t) + HSGP (lon,lat) -6.87 3.56
¥(3) Intercept + ASF + BL + HSGP (lon, lat) . 5241 9.84
Y(2) Intercept + ASF + HSGP (lon,lat) -53.62 9.94
(1) Intercept + HSGP (lon, lat) . -57.44 10.45
Model Covariates A LOO SE(A LOO)
Detection models (step 2)
p(4) Intercept + GP (t) 0.00 0.00
p(2) Intercept + Biannual -5.66 9.41
p(1) Intercept L -12.40 10.88
p(3) Intercept + Quarterly -13.28 10.49




Detection probability:

1.

2.

3.

Logit(p;) = aP + flp(t)

Low in general, around 5%

Slight decline over time:

Possibly density-dependent

Additional inter-month variation:

Not attributed to seasonality

Detection probability

Gaussian process (GP): temporal variation
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Occupancy probability:

” " Binary ASF indicator:
+ BL; - pg;, +t-p; sitei —» ASF; = 1, if siteiinfected
sitei = ASF; =0, Lf siteinoninfected

Logit(y;;) = a¥ +
+ (ASF;- t) - Bygp.e t

% Coverage of site i with broadleaved forest
land class
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Occupancy probability:

1.

Intial occupancy higher in noninfected zone

* Late onset of the monitoring programme

Decline in occupancy throughout the study
period in both zones

e ASF and culling induced

Sligthly stronger decline in the noninfected zone

* Increased hunting success

Occupancy probability
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Occupancy probability:

4. When removing IBX’SF, the variation previously

explained by this parameter is accounted for
by the HSGP

» [Effectiveness of the fences Spatial effect (logit scale)
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March 2019 April 2019 May 2019

Conclusion:
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Occupancy probability
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ASF- and management-induced occupancy decline (both zones)

Camera traps, usefull monitoring tools during ASF outbreaks
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More information? Scan QR-code




