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Field surveys

Eight transects were carried out in 2010 (Fig. 1a) and 60 transects were carried out in 2018, 16
of which were repeated twice to estimate the detectability (Fig. 1b).

The territory of Aosta Valley was divided in a grid of 500x500 m cells; the transects crossed
1090 cells in 2010 and 1475 in 2018.

Observation and site couariates

All field samplings suffer from the problem of the Imperfect Detection (Guillera-Arroita, 2017),
.e. the problem of non-detection of a species in a site even if it is present.

Imperfect detection leads to biases in species distribution models, underestimating the real
distribution, and to erroneous associations of the real probability of occupation of a site with
enuironmental variables.

In order to contribute to a better understanding of the potential distribution of nuasive alien
plant species, we modelled the occupancy of the hybrid Japanese knotweed (Reynoutria
bohemica) and of the South African ragwort (Senecio inaequidens) in Aosta Valley (Italy).

The suruey modality (i.e. by car or on foot), the survey date and the year were included in our
models as obseruation couariates potentially related to detectability.

For each cell the average altitude, its slope and Northness - calculated as cos(aspect) - the
distance from the nearest watercourse and the percentage of coverage of different habitats
were also considered as environmental couariates potentially related to occupancy.

Occupancy models

The detectability and occupancy of the two species were modelled by single season
occupation models (MacKenzie et al, 2003) using the R unmarked package (Fiske & Chandler,
2011). The data of 2010 and 2018 suruey campaign were aggregated, assuming that the species
detected in 2010 were still present also in 2018.

o Models with different combinations of observation and enuironmental couariates were tested
for each species and the best model was selected using the Akaike criterion (AIC: Akaike, 1974).
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lon lon For each species, the occupancy was then projected over the entire territory of Aosta Valley, as a

function of the values of the couariates present in the models in each cell using the predict function

Figure 1. Survey transects in Aosta Valley in 2010 (a) and in 2018 (b). In yellow, the replicated
of the R unmarked package.

transects for the estimation of the detectability.

Table 1. summarizes the total ngmber of ob.seruations per species per year (Nyy). the numbef.of Species Year ... Neoie o() () ' Vo
cells with at least one observation per species per year (n.,;,) and the estimate of the probability . .

) o . . . . Reynoutria bohemica 2010 323 99
of naive occupancy (" i.e. the occupancy obtained assuming a perfect detection). In addition,
the estimates of the occupancy (¥(.)) and of the detection (p()) in the absence of couariates o | 2018 0401 125 071 01 0.08 0.02
obtained from the best models are also presented, as well as the estimate of the average Senecio inaequidens 2010 2369 306

occupancy predicted on the whole territory of Aosta Valley by the best model (yp,.,). 2018 3728 123 0.39 0.45 0.2/ 0.12

Table 1. Occupancy and detection parameters of the two inuasive alien species in Aosta Valley.

Hybrid Japanese knotweed (Reynoutria bohemica)

The best fitting model has a constant probability of detection (p=0.72, 95% CI=0.69-0.76).
Occupancy is negatively related to the altitude (f=-1.48, SE=+0.2) the Northness (f=-0.26,
SE=x0.13), the slope (f=-0.4, SE=20.13), the percentage of built-up areas (f=-0.44, SkE=+ 0.1), the
percentage of agricultural areas (f=-0.48, SE=z015) and the distance to the nearest
watercourse (f=-1.27, SE=+£0.34).
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Figure 2. Field observations of Reynoutria bohemica

, , S , For both figures, the obseruvations of the 2010
overlaid on its potential distribution map in Aosta Valley.

survey campaign are in green, the obseruvations of
2018 are in blue and the cells with observations of
the species in both survey campaigns are in purple;
Predicted’ is the predicted occupancy projected
over the entirety of Aosta Valley.

South African ragwort (Senecio inaequidens)

The best fitting model after the AIC selection procedure includes the survey date as the only
variable that affects detectability (=12, SE=x0.07). Occupancy is negatively related to the
altitude (p=-0.88, SE=+0.09) while the slope (p=0.21, SE=+0.08) and the percentage of
xerothermophilous deciduous forest present in the cell (f=0.35 SE=x0.09) have a positive
relationship with occupancy.
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Figure 3. Field observations of Senecio inaequidens
overlaid on its potential distribution map in Aosta Valley.

The occupancy of both species decreases with altitude.

For both species we found that detectability is less than 1, varying from 0.39 for Senecio

inaequidens to 0.71 for Reynoutria bohemica. The less uisible aspect of the former, particularly if The presence of Reynoutria bohemica appears to be positively related to the proximity to

not blooming, as well as the large size of the latter can reasonably explain these differences.

For Reynoutria bohemica, the best model has a constant detectability while for Senecio
inaequidens the detectability varies with the date, probably depending on the inconspicuous
aspect of the species when it is not in bloom.

As expected, imperfect detection, if not explicitly taken into account in the model, for both
species has the effect of underestimating occupancy. The effect is particularly relevant for
Senecio inaequidens, which has the lowest detectability, and for which the occupancy
estimation goes from 0.27 (¢") to 0.39 (y) when detectability is included in the model.

watercourses, while the presence of anthropized areas negatively affects its occupancy.

The negative effect of agricultural areas on the presence of Reynoutria bohemica is probably
explained by the fact that this particularly inuasive species is kept under active control in
farmland.

The selected models led to the creation of potential distribution maps ouver the entirety of Aosta
Valley, identifying the areas at the highest risk of expansion and therefore optimizing the future
management strategies of these inuasive alien species on the regional territory.
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