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INTRODUCTION

Forest landscape mosaics: disturbance, restoration, and
management at times of global change

In ancient times, human beings believed that the sun revolved
around the Earth. Copernicus and Galileo, among others, demon-
strated that the opposite was true, that the Earth actually revolved
around the sun. In the past, human beings believed that the envi-
ronment existed solely to serve them. Modern-day Galileos have
helped us to understand that we are only a part of the natural
world that surrounds us and its continuing health plays a central
role in our existence.

Potential effects of hypothesized anthropogenic climate change
are raising concerns about the sustainability of development in
terms of both people and the rest of the environment. Land use
change at the global scale presents many challenges for the re-
search community. Past land use has a definite effect on future
ecosystems, but it is challenging to predict future outcomes for
biodiversity and productivity of ecosystems. The mechanisms that
create complex patterns of forests at different scales (e.g., micro-
scopic, stand-level) will require further systematic analysis.

Ecological investigations have traditionally focused on pristine
systems free from human interference. However, as human influ-
ence upon ecological systems has become ever more pervasive,
there is a growing need for theory to address not only pristine
systems, but also those that are highly disturbed. A major chal-
lenge for ecologists and land managers to determine is the degree
of “naturalness” of a system. How can we adequately define the
time and space scale for resilience (Steffen et al. 2015) and what
criteria should we use when faced with a novel ecosystem
(Laarmann et al. 2015)?

Although forestry has traditionally focused on production of com-
modities, the threat of global environmental change demands that
we adopt a new paradigm of forest management that combines past
knowledge with innovative management planning strategies. These
forward-looking strategies would consider a full range of potential
ecosystem responses and their implementation would promote for-
ests resilient to unanticipated changes and disturbances.

The international conference “Forest landscape mosaics: distur-
bance, restoration and management at times of global change”
was held in Tartu, Estonia, on 11-14 August 2014. This meeting
brought together scientists, practitioners, policymakers, and
other experts to share knowledge and experiences with distur-
bance management and evaluate past, present, and potential fu-
ture application and implementation of research findings from
the scientific community.

The initiative came from two working groups within the Euro-
pean Forest Institute (EFINORD) [ Nordic Forest Research (SNS):
the network of Natural Disturbance Dynamics Analysis for Forest
Ecosystem Management (FORDISMAN) and the Nordic Working
Group on the Ecology of Primeval Boreal Forests (PRIFOR). Two
global research organizations, the International Union of Forest
Research Organizations (IUFRO) and the International Association
for Vegetation Science (IAVS), supported the conference.

The set of papers presented in this special issue describe con-
servation and management options for forest ecosystems in dif-
ferent locations. The first four papers characterise disturbance
regimes and coarse woody debris. Panayotov et al. investigated
the disturbance dynamics of Norway spruce forests in central and
southern Europe and found insects and storms to be the most
important agents of disturbance. Checko et al. analysed the im-
portance of deadwood in stand regeneration dynamics and con-
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cluded that deadwood is crucial for Norway spruce regeneration.
Fischer et al. focuses on stand regeneration and composition after
a major spruce bark beetle outbreak. Dobrowolska analyses the
forest dynamics during the first decade of stand reinitiation, tak-
ing into consideration the disturbance severity factor.

The rest of the papers analyse management effects on stand
structure and biodiversity. While providing high yields, intensive
forestry such as hybrid aspen plantations may severely affect for-
est plant communities, and Tullus et al. report that although both
vascular plants and bryophytes occur in hybrid aspen stands, the
composition changes and species number is reduced compared
with natural forests. Management effect (salvage logging) is ana-
lysed by Parro et al., who show that forest regeneration depends
on legacy components: both facilitation and suppression were
found. To better understand the options for continuous cover
forestry in northern Europe, a number of experimental sites sub-
ject to target diameter harvesting in southern Sweden have been
established and the initial structural changes are reported by
Drossler et al. One paper presents results on the potential for
silviculture to mitigate European ash dieback (Rosenvald et al.),
and the effect of postdisturbance logging on bird assemblages in
winter was evaluated in another paper (Werner et al.). Hedwall
and Mikusinski show how absence of natural disturbances may
dramatically change forest structure in protected areas. In con-
trast, Pasanen et al. provide an example of how reintroduction of
disturbances can facilitate structural restoration of boreal forests.

Relatively undisturbed remnants (“legacy environments”) can
provide a template for management of forest stands that are re-
silient to disturbances, including changing climate, but their
elimination or fragmentation can result in a decline in biodiver-
sity (Gauthier et al. 2009). Research can provide guidelines for
effective and sustainable management as knowledge of natural
vegetation processes is necessary to adequately model forest man-
agement scenarios (Kangur et al. 2005) or target ecosystems
(Halme et al. 2013). Projections of future disturbances require an
understanding of potential disturbances and how to project novel
environmental situations (Shifley et al. 2014).

The observational and manipulative research on natural condi-
tions of forests in different climates have produced an enormous
amount of data. Further analysis of these valuable datasets is even
more important in light of projected worldwide climate change.
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