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Q SaBio multi-host system assessed by drones
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CONCERN

Complex ecological and epidemiological systems require multidisciplinary research !, which may benefits from
innovative technologies. Low cost unmanned aircraft systems (UAS) have potential to provide the spatial
pattern of hosts’ aggregation 2, which is crucial to model the determinants of disease transmission and
persistence at a fine spatial-scale 3. Nowadays, the application of UAS for epidemiology remains unexplored.

STUDY CASE

 Mecropsied wild ungulates

We studied the spatial epidemiology of tuberculosis (TB) in the ungulate community of Dofiana National Park X b e N g | . wid boar

(DNP, Southwest of Spain; Fig 1). By using UAS high-resolution images, we used spatially explicit models (1) ; i :w“;

to determine the spatial pattern of local abundances and (2) to asses the spatial risk for TB across the D UAS flight areas
: | " Eastwest track

ungulate community.
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Figure 1. Sampling and tuberculosis diagnosis : From 2006 to 2012, 949 wild ungulates comprising wild boar (n = 570), red deer (n = 190) and fallow deer (n - - > -
= 189) were randomly captured and necropsied in the context of the DNP health-monitoring programme. Necropsies, detailed inspection of lymph nodes and Figure 2. Map OfPNP~ Locations of the necropsied wild ungulates and of the
abdominal and thoracic organs, and cultures were performed in order to confirm TB. UAS tracks at the five cattle management areas are shown.

(1) MODELLING AND OUTCOME (2)

Table 1. Results of the generalised lineal models (negative binomial error distribution and logarithmic link function) used
to predict red deer, fallow deer and cattle abundance in DNP. * Reference value of the parameter estimator was 0 for
“cattle management area 1 (MA1)”.

Predictor coefficients of the best-fitting models (< AIC)

Red deer abundance Fallow deer abundance Cattle abundance

~-0.001-Distance to ecotone -2.96- Dense ~-2.17Distance to ecotone -2.25-Dense -1.19-Dense shrubland +2.93-Grassland

shrubland+0.78-Grassland +0.44-"MA2 shrubland +2.9-Grassland +7.22-Woodland - +3.36:"MA2 +6.6:-MA3 +9.17-MA4 -3.41:-MAS5
+2.15:MA3 +1.1-MA4 +0.4-MAS 1.42:"MA2 +2.73-MA3 +3.68:-MA4 -1.34-MAS
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Figure 3. Predicted patterns of species relative abundance (animals/ha) in DNP obtained by modelling abundance data
obtained from UAS.

Figure 4. Risk for TB presence in wild ungulates in relation to (A) water point density, (B) predicted abundance for red
deer, and (C) predicted abundance for fallow deer. Error bars (95% IC) are included.

DISCUSSION AND CONCLUSIONS

On the methodological approach 2 The use of UAS high-resolution images has allowed us to identify the environmental determinants
of host (red deer, fallow deer and cattle) abundance, and proved to be a reliable tool for assessing fine-scale species distribution.

Spatial risk factors for TB infection = The outcome of TB in a complex multi-host pathogen system depends on environmental factors
and host distribution patterns. The areas in which ungulates aggregate when resources became limited enhance disease transmission*
because they act as important sources of TB and favour increased individual contact rates intra- and interspecific.

Implications 2 These findings are relevant for planning and implementing research, but fundamentally when managing disease in
multi-host systems, and focusing on risky areas. Managers can therefore prioritise where to implement control strategies in order to
reduce the transmission of diseases of conservation, economic and social relevance.
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