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tem services, their use of the term in
their paper’s title is potentially mislead-
ing. Failing to integrate fire as an ecolog-
ical process within an ecosystem
services—disservices framework can
promote a biased perspective of wildfire.
An example of the risks of such a per-
spective is the historical fire-suppression
policy that largely ignored the various
socioecological roles of fire, indirectly
fostering catastrophic fires over the past
decades (the so-called “Fire Paradox”;
Silva et al. 2010). Improved communica-
tion of ecosystem services and disser-
vices can help to guide decision making
in fire management policy and land-use
planning.
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Wildfires misunderstood

Rain is a natural process that provides a
range of services to humans but certainly
not all rainfall events (eg those generating
floods) are beneficial to human societies.
Biodiversity can also deliver a variety of
services, even though there are species
capable of harming humans. Likewise, the
vast majority of life depends (directly or
indirectly) on sunlight, yet we can get sun-
burn and develop skin cancer after overex-
posure. In the same way, wildfires can
offer a range of ecosystem services (Pausas
and Keeley 2019) but obviously not all
fires, and not all fire regimes, provide ser-
vices to humankind; indeed, wildfires can
have negative (even catastrophic) impacts
on society. For instance, if we build houses
in a fire-prone (or flood-prone) area, then
the inhabitants of those houses are likely to
suffer negative impacts when a wildfire (or
a major rainfall event) occurs. Similarly,
when we substantially increase fuel loads
and landscape homogeneity (eg due to a
fire exclusion policy, or with a massive and
poorly managed tree plantation), the
impact of wildfires - especially under
novel climatic conditions - can be cata-
strophic (eg the case of the 2017 fires in
Portugal and Chile; Bowman et al. 2019).
In more general terms, negative impacts
to humans (disservices) often occur when
we perturb the historical fire regime: that is,
when one or some of the fire regime
parameters (ie frequency, seasonality,
spread pattern, or intensity) are altered
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(Keeley and Pausas 2019). This is because
human societies have adapted to historical
fire regimes, or have modulated the
fire regime for their own benefit (cultural
fire regimes); however, recent abrupt fire
regime changes due to modern anthropo-
genic factors (eg mismanagement, global
warming) lead to fire regimes that adversely
impact biodiversity and the services they
provide (for a few examples, see Keeley and
Pausas [2019]). This is why we previously
suggested that perturbations to the histori-
cal fire regime feed back to the functioning
of the ecosystem and reduce these services
in the same way that major anthropogenic
changes in a rainfall regime reduce the ser-
vices that precipitation provides to humans
(Pausas and Keeley 2019). Thus, the idea
that wildfires can provide ecosystem ser-
vices stands firmly, even though there are
currently some socially unsustainable fire
regimes; these negative impacts are well-
known and emphasized by the media.
However, the difficulty in under-
standing the role of wildfires in provid-
ing ecosystem services still persists (eg
the letter by Sil et al.), in contrast to the
wide acceptance of the services provided
by other natural processes. The root of
the problem lies with discerning wild-
fires as natural processes that shape bio-
diversity, ecosystems, and societies (fire
blindness as described in Pausas and
Lamont 2018). For instance, in relation
to fire, some researchers consider only
“fire protection” as a service (Haines-
Young and Potschin 2018), while in
many ecosystems, protection from fire is,
in fact, a perturbation that generates
more problems to humans and biodiver-
sity than frequent wildfires (Allen et al.
2002; Boisramé et al. 2017; Walker et al.

2018); understanding the variability of
fire regimes is key in this regard.
Similarly, wildfires are often catego-
rized as natural disasters like volcanic
eruptions, earthquakes, and tsunamis; in
so doing, the intrinsic ecological and evo-
lutionary feedbacks between wildfires
and biodiversity can be overlooked (Bond
et al. 2005; He et al. 2019). These misun-
derstandings are not rare in our society
and have a historical basis (Pausas and
Bond 2019), but they make it difficult to
establish a coherent fire management
policy in many fire-prone regions. For
instance, failing to understand the con-
cept of perturbations to the fire regime
(Keeley and Pausas 2019) may promote
the notion that all fires are problematic
and should be eliminated from the sys-
tem, and this is far from true (Boisramé
et al. 2017). This is the context in which
our papers emphasis on the ecosystem
services provided by wildfire is especially
important. Extrapolating the social con-
sequences of wildfires in anthropogenic
environments (eg tree plantations, semi-
urban areas) to natural ecosystems is also
a source of confusion; each of these set-
tings often requires different fire manage-
ment approaches. Fortunately, ecologists
across the world are currently investigat-
ing the important role of wildfires, and
we are getting closer to coexisting with,
and benefiting from, wildfires. Our chal-
lenge is how to maintain the ecosystem
services provided by fire in the era of
anthropogenic climate change.
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