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Introduction

. M Risk of natural disturbances is a frequently discussed topic in the context of mountain spruce forests and global climate change. Natural disturbances such as bark beetle
outbreaks and windfalls are a natural part of the dynamics of spruce forests, but at present their frequency and intensity in Central Europe is growing. This raised doubts about the
possibility of restoration of affected spruce forests and led to the enforcement of salvage logging even in some protected areas. Although small-scale disturbances are common
‘and considered natural in Central Europe, for landscape-scale disturbances there is no information on natural development from the past, because in such cases affected areas
were artificially afforested.

The aim of this study was to evaluate the development of natural regeneration in disturbed areas and to propose the best method for restoration of disturbed forests. Study plots
represent two main types of natural disturbances in Central European forests, bark beetle outbreak and windfall. In both cases, the impact of the original natural disturbance, as
‘'well as the impact of artificial disturbance in the form of salvage logging were investigated.
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Study area 1: Bark beetle outbreak in the Sumava National Park (Czech Republic)

A large complex of mountain spruce forests (Calamagrostio villosae-Piceetum ) situated in the central part of the Sumava National Park was affected by a bark beetle outbreak
in the 1990s. A non-intervention approach was used in some core zones of the national park, while salvage logging was applied in all the other parts of the Sumava Mts.
Natural regeneration and vegetation composition were evaluated between 1998 — 2012 in non-intervention plots (dead canopy), clearcut plots and partly surviving waterlogged
forest.

Study area 2: Windstorm in the Tatra National Park (Slovakia)
A catastrophic windstorm occurred in the Tatra National Park in 2004 and destroyed an extensive area of subalpine larch-spruce forests (Lariceto-Piceetum). Part of the windfall
area was left uncleared for natural development, but most of the area was cleared. Long-term monitoring of cleared and uncleared windfall and reference forest started in 2007.
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Fig. 2. Mean numbers of spruce (Picea abies (L.) and rowan (Sorbus aucuparia (L.) seedlings in
bark beetle plots (400 m?), in 2009 and 2012 including plantings (a), and spruce and broadleaved
species in windfall plots (20 m?) (b). )
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Windfall dlsturbance (unlike bark beetle) caused change of species composition in favor of pioneer broadleaved species (Fig. 1). | A :
Natu,ra'l' di sturbances increased diversity of microhabitats and structures of previously managed forests towards natural ones. | ol Ly S ‘

“,{ | In botbf:{;fse‘s salvage logging significantly reduced quantity (Fig. 2), age and height structure of natural regeneration compared to natural dlsturbance'
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