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IS THE SUMAVA NATIONAL PARK CHANGING INTO A DESERT? A MINI-REVIEW
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ABSTRACT

The provoking title briefly represents the opinion of a number of politicians and lobbyists. The majority of biologists, however, do not agree
with this statement and present several arguments for why such a change will not occur. We attempt to elucidate the current and future
situation in the Sumava NP based on available data. We also compare the situation in the Sumava NP with that in the whole of the Czech
Republic, where the situation is similar or even worse. The devastated spruce forests are regenerating from young seedlings, biodiversity
is increasing and the national park is not threatened by drought any more than the surrounding landscape. Here we dismiss the alarming
messages about a desert in the Sumava NP, as the opposite is true, with the drought level there lower than in the rest of the Czech Republic.
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Introduction

During the last few decades climate change has been
a major topic of study and its predicted effects on nature
and society are being widely discussed. These changes
are natural and occurred in the past; however, human
activity has greatly speeded up this process. According
to Intergovernmental Panel on Climate Change (IPCC
2018), human-induced warming has reached approxi-
mately 1 °C above pre-industrial levels and is increasing
at 0.2 °C per decade.

A number of studies already indicate that air tem-
peratures are increasing and precipitation patterns are
changing and causing droughts, floods or decreases in
snow cover around the world (Boer et al. 2000; Sillmann
et al. 2013; IPCC 2018; Pasqui and Di Giuseppe 2019).
However, the effects of climate change are not uniform
and paradoxical as wet areas are becoming wetter, dry
drier, high mountains are losing snow cover, glaciers are
melting and sea level increasing. These facts encourage
research into the effect fluctuations in weather on built-
up areas, cultural landscapes and the remaining islands
of untouched nature.

We focused on the situation in the Sumava Nation-
al Park (NP), in the Czech Republic (CZ), where an ex-
tensive drought associated with annual precipitation of
500 mm was recorded in 2015. This low level of rainfall
continued for two years and resulted in a low moisture
balance, dry soils and a deficit of ground water (Boer
et al. 2000; Bec¢ka and Beudert 2016; Bild 2016). This
weather was favourable for the bark beetles infesting the
spruce forests within the national park, which resulted
many trees dying and stimulated heated debates about
the proper management of the trees killed by the bark
beetles (Hais and Kucera 2008; Pokorny and Hesslerova
2011; Kindlmann et al. 2012). In opposition to the sci-
entific findings, it was argued the drought was caused by

the bark beetle outbreak and death of the trees (Kunste-
kova 2019; Pokorny 2019). This mini-review attempts to
resolve this debate.

Situation in the Sumava NP

National park becoming a desert

This statement is probably based on remote sensing
data of the surface temperature measured by satellites
or thermal cameras on hot summer days. These results
do not take into account changes in habitats over time.
However, it is important to consider not only the tem-
peratures recorded, but also the structure of the vegeta-
tion, its exposure to sunshine and the number of trees
per unit area (Kindlmann et al. 2012; Bila 2018). Bec¢ka
and Beudert (2016) report an increase in summer air
temperature of about 2 °C since 1978 in the Sumava NP,
which is less than the temperature increase due to warm-
ing, presented in the IPCC report.

There was also a relatively low decrease in air humid-
ity (4%) in the core zones of the national park. Even in
“dead” forest after bark beetle attacks, higher amounts
of precipitation were recorded than in the green forests.
This might be due to more of the rain reaching the soil
under dead trees than under live trees, where much of the
rain falls on the leaves and subsequently evaporates (Hais
and Pokorny 2004; Adams 2012; Lamacova et al. 2018;
Kopacek et al. 2019). Similar measurements were record-
ed in the Krusné Mts. and Jizerské Mts. (CZ), which were
affected by acidic rain in 80s in the 20t century.

Is the Sumava NP really the most threatened area in
the Czech Republic because of the decrease in water lev-
el associated with bark beetle outbreaks? Fig. 1 shows
the drought situation within the CZ in 2018 and depicts
drought threats in a central part of the CZ but definitely
not in the south-western border area, where the Sumava
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Fig. 1 Map showing the incidence of particular factors associated with drought in the Czech Republic in relation with the reference period 1961-2010

in July 2018 (https://www.intersucho.cz).

NP is located. When we compare soil water content and
its saturation in the different mountain and highland ar-
eas of the CZ, we obtain very similar results: the Sumava
NP is the best of the compared regions in terms of the
absolute soil water content (Fig. 2).

End of green forests

Nature conservation is important in western society.
It might be seen, however, as of little importance in view
of the changes that have occurred naturally over time.
The Sumava NP is a good example, as when its spruce
forests mature, the old trees are prone to die for sever-
al reasons. Bark beetle outbreaks rapidly kill the mature
trees and from an aesthetic point of view, Sumava loses
its highly valued old forests that have been present for
several human generations. It can be viewed as a trage-
dy or a natural cyclical event followed by regeneration,
during which seedlings grow and develop into a young
forest (Fig. 3). Disturbance followed by succession has
occurred in the south-western border area of the Czech
Republic over a very long period of time. Major chang-
es in the characteristics of this forest are recorded in the
years 1620, 1690, 1720, 1740, 1780, 1820, 1870 and 1920.
Smaller changes in which at least 10% of the trees died

were recorded in 41 years and more than 50% in 174
years. The greatest incidences of dying trees occurred at
the beginning of the 19th century and recently, both of
which can be attributed to the trees being mature and
being more prone to being severely damaged by wind-
storms or killed by bark beetles (Hosek 1981; Kindlmann
et al. 2012; Simanov 2014; Kjuc¢ukov et al. 2019).

This is also important for biodiversity, which tends to
be higher in environments subject to some disturbance
(Seidl et al. 2011; Kindlmann and Kifenova 2016).

Winners and losers in the forest structure

The Sumava NP is protected because of the extensive
forests growing on the mountains and their foothills
along its south-western border. Over the last 8,000 years,
spruce has been present at localities above 1,100 m a.s.l.
and fir-beech forest and beech forests at lower altitudes.
This vegetation was artificially modified, starting in the
18th of century, which resulted in the area under beech
declining because it was used in the glass industry or be-
cause beech was replaced by spruce, which is more profit-
able. Original and untouched spruce forests occur on the
highest summits, because it is difficult to log these areas
(Santrtickovi et al. 2010; Kjucukov et al. 2019).
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Fig. 2 Relative soil saturation and absolute soil water content at a depth of 0-100 cm in years 2012-2017 recorded in in the different mountain and
highland areas in the Czech Republic.

Fig. 3 Growth of spruce seedlings in an area of forest killed by bark beetles.
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Fig. 4 Comparison of the diversity of carabids in green forest, dead forest and clearings.

With the predicted increase in temperature, it is ex-
pected that broadleaf trees will eventually colonize the
higher altitudes; however, this currently is not occurring,
as there are only spruce seedlings and closed canopy
spruce in most of the core area of the Sumava NP. The
spruce seedlings grow in clusters in suitable microhab-
itats, such as those associated with prostrate tree trunks
or stumps in the vicinity of dead trees. Natural spruce
forest regeneration is characterized by a spatial mosaic
of microhabitats. Even dead trees serve as a refuge for
many animals, such as carabids: species characteristic
for spruce mountain forests remain present even after
a bark beetle outbreak, but disappear in clearings — most
likely due to change of microclimate there (Fig. 4). With
the predicted increase in global temperature, the species
composition of ground beetles is likely to change. There
will be winners and losers in these forests, some species
will profit from the temperature increase and some will
be affected negatively (Miiller-Kroehling et al. 2014).

Condlusion

The last few years were extremely dry and affected the
Sumava NP. Spruce forests there suffered attack by bark
beetles that can have more than one generation a year
and can spread very fast. Similar situations were record-
ed in other mountains and highlands in the Czech Re-
public. Bark beetle outbreaks also occurred in the north
of Moravia and in the Bohemian-Moravian Highlands.
Suggesting that the core zones in the NP, where the valu-

able ecosystems are conserved, are the reason for bark
beetle outbreak is misleading.

Although the dead trees in these core zones might be
considered by most of people to be unsightly, they are
important for spruce forest regeneration (Schwarz 2013).
Abiotic conditions at these sites are not so hot as to change
the Sumava NP into a desert as claimed by Kunstekova
(2019) and Pokorny (2019). Differences in the energy
balance in dead and green forests is only a temporary
phenomenon as the seedlings growing in the dead forest
will quickly result in the regeneration of a green forest
(@kland et al. 2015). In the case of the Sumava NP spruce
forest, this proceeded very fast during the first decade af-
ter the bark beetle outbreak and was accompanied by an
increase in relative air humidity (Kopacek et al. 2019).

A recent study by the Czech Hydrometeorological In-
stitute confirms there have been no extreme changes in
precipitation in the Sumava NP and surrounding foot-
hills (Bila et al. 2018). Changes probably will occur in
terms of vegetation cover and drying out of soil but have
not yet started (Fig. 1). On the contrary, the soil beneath
dead prostrate tree trunks is damp and the trunk provides
shade suitable for the establishment of mosses, which
provide favourable conditions for the growth of spruce
seedlings (Santruckovd et al. 2010; Kindlmann et al. 2012;
Bila 2018). There is not the same growth of forest in the
Sumava NP as before the bark beetle outbreak, but under
current conditions, succession will result in a green forest
made up of trees of different ages (Jonasova and Prach
2004). That is, the valuable ecosystems in the Sumava
NP will not be replaced by a desert in the near future.
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