The impact of ecological pressures and pulses
on the forest ecosystems

in Tatra National Park (SK)
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Disturbing factors

according to temporal, spatial scale and magnitude

PRESURES PULSES
Pollution (acid rain ) Windthrows
Ground level ozone (downslope wind — bora)

Elevated temperature
Bark beetle infestation
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Presure: Weather

AT and R in during growing seasons 1990-2013
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Presure: weather and BB outbreak
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Pulses — Windstorm 2004

Area: 12 000 ha
Volume: 2.5 mil m3,
Wind max: 230 km/h




EXT — managed, wood extracted

Higher species diversity
Lower spatial heterogeneity




NEX — unmanaged, natural processes only

Lower species diversity
Higher spatial heterogeneity (clusters)
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Isturbed, reference site
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Post-windstorm research

Climate

Hydric conditions
Energy balance
Bioproduction

Biogeochemical
cycles

Soil, humus,
erosion

Regeneration
Succession

Plant, animal
communities

Forest
management
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Soil het flux
Latent heat

Sensible heat
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Succession and biomass
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Leaching and ion transport
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lons transport by surface streams
|ons Index of enrlchement len = Cout/C In

| en confirmed good sensitivity in
a waterhed suddenly affected by BB
attack in 2010-11




SR in umol/m2/s
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SO|I and ecosystem respiration on a windtrow

Microsites with specific vegetation
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Vegetation map
(Spatial extrapolation)
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GPP= o PAR GPPmax/GPPmax+ aPAR
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Light response curves
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Photosynthesis - GPP

Calamagrostis vilosa
Chamerion angustifolium
Rubus ideaus

Vaccinium myrtillus
Calluna vulgaris
Deschampsia flexuosa
Pleurozium schreb.



EXT, FIR




Continuous CO?2 flux measurement
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Bark beetle outbreak

Forestin 2005

¢ 3 forest
] dwarf pine

2005-2013: 7 000 ha killed by BB
(25% remained from 2004)
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DTM, Solar radiation, heat sum and BB
voltinism




Ambient temperature — driving factor for

ectothermal insect
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GPP, Re and NEE on ,bark beetle" site
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GPP only sparce ground vegetation
SR high due to elevated decomposition of large soil C content (>110t/ha)
Bark beetle site — source 8,7 tC/ha/y



Ecosystem services
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Need for Experiments

Current environmental conditions — more
frequent extremes but still in natural
variability

Severe changes predicted in next 30-50 years
Ecosystem reaction — uncertain

Experiments



Experiment with elevated N deposition
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Experiment with elevated AT

Both SR and GPP controlled by water availability
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Summary

Fast vegetation recovery after stand replacing events to pre-
windstorm conditions

Current vegetation in risk under CC
Fast recovery of carbon sequestration
Bark beetle site — large C source

After 10 years only minimal difference between managed and
unmanaged disturbed sites

No impact of stand replacing event on catchment hydrology
Ecosystem limits probably not exceeded

Experiments with elevated temperature — GPP decline
(drought)

Info for NP management, sci. community



