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Letter to the Editor

Validation data is needed to support modelling in Road Ecology

Roads and other linear transportation infrastructures are among the
most ubiquitous human-made features on the globe, causing several
pernicious negative effects on biodiversity including mortality due to
collisions and acting as barriers to animal movement and gene flow.
While there are several studies describing such negative effects in a
large collection of species, very few attempted to quantify the con-
sequences of such impacts on the biodiversity, in particular in popu-
lation persistence. Recently, BC published an interesting exercise by
Pinto et al. (2018) aiming to assess the relative role of habitat frag-
mentation and additional mortality due to collisions with vehicles on
population viability of giant anteater (Myrmecophaga tridactyla) in
Brazil. The work is based on the theoretical models developed by Borda-
de-Água et al. (2011), which aim to provide minimum patch size (Pmin)
and critical road density (Dmax) threshold values for species persistence.
This is a value information for assisting on planning ecologically sus-
tainable road networks, particularly in times when a massive expansion
of transportation infrastructures is foreseen (Meijer et al., 2018), with
potential dramatic consequences for biodiversity.

However, and this is our main point, such a modeling exercise lacks
a validation procedure to inform the accuracy and robustness of the
transferability of the theoretical models developed by Borda-de-Água
et al. (2011) when applied to this specific system. Recently, Ceia-Hasse
et al. (2017) presented a modelling study aimed to assess the effects of
transportation infrastructures on carnivore population persistence at
the global scale. Although also lacking validation, such exercise cov-
ering the global scale can inform broad planning directives, namely
calling the attention to the importance of roads to the conservation of
large mammals. In this case, the specificity of the species and study area
makes it very audacious to present such results without a validation
component. By reporting threshold values on key indicators such as
Pmin and Dmax, authors are potentially influencing the conservation
guidelines for that Vulnerable species. Yet, without a clear notion on
the uncertainty and validity of the model applied to this species, those
thresholds might be heavily biased, hence opening the door to wrong
management practices, including those targeting the species conserva-
tion and those determining consequent human development ‘allowed’
in respect of those indicators. For example, the authors conclude that
“habitat fragmentation has a greater impact on persistence of the giant
anteater population in Brazil than the observed mortality due to vehicle
collisions”. This simple statement can lead road managers to neglect
roadkill mitigation measures, such as traffic speed reduction (highly
effective and a less expensive solution), and favor building wildlife
crossing structures (a more expensive measure). However, expensive
measures are often more difficult to implement and replicate, and so
one might end with no mitigation targeting roadkill reduction and few
measures to reduce the barrier effect.

It is true that the work presents a sensitivity analysis to the key
parameters to estimate Pmin and Dmax, namely dispersal and population
density, but this is not validation. Moreover, authors used model

assumptions highly unrealistic for the giant anteater. In particular, to
estimate Pmin they assumed an infinite carrying capacity, an ex-
ponential growth in suitable habitats and, perhaps more confusing, that
all individuals die when crossing a road. They support this last as-
sumption by stating that the animals move at slow speed, which is ar-
guably; and by the observation of high roadkill rates, which is true but
far from implying that the majority of individuals crossing roads are
killed. On the other hand, to estimate Dmax they assumed an ex-
ponential population growth, an infinite dispersal, and an infinite car-
rying capacity. These assumptions are in line with the theoretical ex-
ercise developed by Borda-de-Água et al. (2011), but can hardly be
supported in this concrete species, especially infinite dispersal which is
a key parameter in the theoretical models. In fact, Borda-de-Água et al.
(2011) clearly affirm that although their estimate of Dmax provides an
easy rule of thumb to assess the viability of a population on the basis of
growth rates and road density, it is only a first approximation. Hence,
despite the usefulness of the theoretical model, its applicability still
requires validation grounded on empirical data.

Overall, the lack of validation in Road Ecology modelling is worth
discussing, as it is a serious handicap in this discipline - transversal to
other applied ecology branches -, with potential harmful consequences
for biodiversity conservation. Research in Road Ecology should strive to
develop transferability assessments within the modelling framework to
validate the use of theoretical or other simulation models (Wenger and
Olden, 2012). Only then we can judge the predictive power and hence
the credibility of the models. The models presented by Borda-de-Água
et al. (2011) are an excellent example of a theoretical work that still
needs a last step of validation to become a powerful tool to analyze the
impact of transport infrastructures on biodiversity. Generally, such
demonstration involves a comparison of model outputs with data ob-
tained by observation and measurement of the real system, i.e. em-
pirical-based data. In the study under consideration, different options
were available, including comparing the roadkill rates in areas classi-
fied by Pinto et al. (2018) as ‘Critical areas for species persistence’ with
those in areas of ‘Conservation opportunities’. Another option would be
to compare population densities - or other proxy such as (camera)
trapping success - between those two area types. The ongoing con-
servation program on the giant anteater (www.giantanteater.org) in
Mato Grosso do Sul (Brazil), involving leading experts on this species,
can help attesting the robustness of their main outputs in future re-
search.

By including a validation procedure in modelling, Road Ecology can
provide more robust and less biased tools that can assist both landscape
and road managers, as well as conservation dedicated professionals in
the planning and mitigation of transportation infrastructures.
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