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Introduction

Natural disturbances strongly influence the dynamics and succession of forest ecosystems worldwide. Understanding the spatial and temporal variability of disturbances,
particularly at the landscape scale, is critical for ecological forest management, which intends to emulate the historic range of forest structure, composition, and processes
that result from natural disturbances. Maintaining the historic range of variability in managed forest stands and landscapes is believed to curtail biodiversity losses simply
because native species evolved under, and are adapted to, this range of conditions. Management practices that drive systems outside the historic range of variability may
place native species at risk. Characterizing the historical range of variability in forest disturbances often requires retrospective studies In primary forests, that is, forests
relatively uninfluenced by human activities. During the past decade, Central Europe has experienced severe blowdowns and bark beetle outbreaks. Thus, an important
guestion Is whether these events are part of the historical range of variability, or whether they are related to climate change and past management practices. Specific
objectives were to: (1) quantify the temporal and spatial pattern of the disturbances at the plot and landscape level; (2) describe the gradient in disturbance severity on the

plot and landscape scale and (3) use these results to make inferences regarding the disturbance agents for this region.

Methods

We conducted this study in the Calimani and Giumalau Mts. located in the northern Carpathians of
Romania. Within the largest remnants of Picea abies primary temperate forests in Europe. Based
on the initial field survey, we selected five stands in the Calimani Mts. and one stand in Giumalau

Mts. (Fig. 1). Sample plots were established in each stand using a stratifiec

random design (Fig. 1).

Fig. 1. Map of the
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plots.
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Conclusions

In Giumalau and Calimani, there Is evidence on considerable temporal and spatial variation in the disturbance severity across studied landscape. We have found an
evidence of both, periods with the heavy and extreme disturbances causing stand replacing events as well as periods with light disturbances. More than half of the studied
plots experienced high severity disturbances, although they were not always spatially and temporally synchronized. Calimani landscape showed higher proportion of plots
with severe disturbance compared to Giumalau. Plots with high severity disturbances showed tendency for clustering, while this tendency was less clear for moderate and
low severity disturbance. We found an evidence of stand replacing disturbances on scale of 10 — 20 ha, most probably caused by windstorms. Historical evidenced showed
that windstorms played probably more important role in shaping these forests, although the role of the bark beetle outbreaks remain unclear. Moderate to light disturbance

played also important role on significant part of the landscape, pointing to considerable variation in disturbance severity over the landscape.
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