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Štátne lesy TANAPu  -  State Forests of TANAP (Tatra National Park)
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General description of the Tatra Mts.

The Tatra Mts are the highest and most northern part of the Carpathian ridge. According to geomorphological classification The Tatra Mts consist of several mountainous units (Osobita, Rohace, Sivy vrch, Vysoke Tatry etc.) foothills (Tatranske podhorie) and adjacent basins (Poprad and Liptov basins). The highest part is called Vysoke Tatry. The Tatra Mts are formed mostly from crystalline rocks, Mesozoic and Paleogene sediments. The characteristic landscape of the mountains was considerably affected by the Quaternary glaciations. More than 10,000 years ago the Tatra Mts valleys were filled with some 50 glaciers. Their length varied from 5 to 14 km and thickness up to 300 m. The glaciers pushed huge mass of soil and rocks away from the valleys and formed terminal morrains. Those from the last glacial stage - Wurm, are still clearly visible on a mountain foothills forming a „barrier“ about 100 m tall. 
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Geomorphological units of the Tatra Mts and its surroundings.

Soil cover varies according to substrates, hydric and bioclimatic conditions. In the crystalline part mostly humus podzols, podzolic rankers, podzolic cambisoils and raw hard rock soils are the most spread. In the Mesosoic part dominate leached rendzinas. The soil cover of foreland is mostly formed by pseudoglays and amfiglays, developed from glacifluvial sediments. 

Climate is rather continental with significant differences between summer and winter temperatures, and the larger amount of precipitation in summer. Mean annual temperature in 830 m a.s.l. (Tatranska Lomnica) is 5.3 °C and in 2633 m a.s.l (Lomnicky stit peak): -3.7 °C. Precipitation changes with altitude too. Long-term average for Tatranska Lomnica is 850 mm per year and 2200 mm in Velka Studena valley (2000 m a.s.l). On average, there are 30 to 60% days with precipitation. Snow cover lasts for 112 days in 830 m a.s.l. Prevailing winds are from NW direction. Strong winds (> 10 m/s) occur more than 200 days per year on the mountain peaks. The highest wind speed was measured at Skalnate Pleso: 283 km/h in 1963. Harsh climate, poor soils, difficult access, low population around was the main reasons why the Tatra Mts remained largely uninhabited till the end of 18th Century.

Tatra National Park

First attempts for large scale conservation of the Tatra´s natural values occur in 1920. A plan for the Tatra bilateral nature park was rejected by private land owners. The National Park was successfully declared in 1948 on the area of 50,129 ha, enlarged in 1987 to 74,111 ha. Since 2003 it covers 73,800 ha.

The main objectives of the Tatra National Park (TANAP):

1. To protect outstanding natural values, species and habitats

2. To rehabilitate degraded parts of environment to more natural

3. To use territory for tourism, recreation, sport, health-treatment.
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The Tatra Mts in 1870s on a drawing and in 2000s on photography.

Multipurpose function of the TANAP relies on functional and stable forest ecosystems. More than 50 years of nature close forestry in the TANAP was recognized by the UNESCO MAB Programme in 1993, when Bilateral Biosphere Reserve Tatra was placed on the list of the world´s major ecosystem types devoted to conservation and scientific research.

From a biogeographical point of view the Tatra Mts are like an island with well preserved mountains and alpine ecosystems containing unique endemic and relict flora and fauna. 

The Tatra Mts forest

Forest is the most outstreached natural element in the Tatra Mts. Continuous forest belt covers an area of nearly 60,000 hectares on both, Slovak and Polish sides. In addition to that, shrubby stands above timberline formed by Pinus mugo covers another 10,000 ha. 

Forest communities are divided according to the potential vegetation (based on natural distribution of tree species and soil-humus conditions) into groups and types of forest ecosystems. Main groups are shown on following Figure.
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Main groups and types of forest ecosystems in the Tatra Mts.
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A huge continuous forest belt spreading from 700 m a.s.l. up to timberline (1550 m a.s.l) is one of the specific features of the Tatra Mts. Despite the fact that the forest has been an object of human interest since the 13th Century, more than 50 % of forests are described as natural or at least semi-natural. Original tree species composition is rather simple, with the absolute dominance of coniferous trees. The portion of the most spread species: Picea abies 65%, Larix decidua 5%, Pinus sylvestris 4%.  The area above timberline is covered by Pinus mugo–dwarf pine 18%. At timberline is a biotope of rare Pinus cembra. Abies alba (4%) occurs in marginal parts of the mountains in areas with higher precipitation and higher nutrient and/or carbonate content. Broadleaves species are generally rare. Fagus sylvatica, Acer pseudoplatanus occur preferably on carbonates. Betula carpatica, Alnus sp. are more common near timberline and as an early succession species on windfalls. 

Lariceto-Piceetum forest community, typical 

component of local specific anemo-orographic 

system.

There are no commercial stands in the TANAP forest. The main aim of forestry activities is to reconstruct disturbed, man-made stands to more natural one. The model of natural stand is derived from long-term studies in pristine forests. The activities range from seed collection, nursery  plantation,  reforestation,   natural   regeneration   support,  selection  thinning  up  to 

regeneration cuts. A serious constrain for these activities are frequent natural disturbances, such a windfalls and insect outbreaks. Forest health deterioration started in middle 1980s due to severe pollution impact and continued in 1990 as a consequence of extreme weather. 
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Permanent forest research plot, natural stand near timberline.

Windfall 2004

On November 19, 2004 a centre of low pressure approached the Tatra Mts with speed over 100 km/h. Wind gusts on peaks reached 170 km/h. Due to suitable meteorological situation (inversion layer) “bora”, down-slope wind, was formed on a lee side of the mountains. The gusts reached the speed of 230 km/h and laid down 12,000 hectares with wood volume 2.3 mil m3. The area affected by the windstorm was continuous, spreading from 750 m a.s.l. up to 1250-1350 m a.s.l. Since 1915 it was the 7th windfall of this origin, affecting more less the same territory. According to the size of damaged area and wood volume, it was the largest windfall in central Europe. 

Management of windfall ranged from „traditional“ up to „no intervention“ methods. Roughly 10% of windfall area was left intently totally unmanaged due to nature conservation priorities. Even on traditionally managed sites different portion of wood was left (ranged from 10 up to 50%) as a necromass for better microclimate and nutrient conditions. By the end of 2006 all approved fallen wood was removed from the windfall area. The main reasons for such a fast wood forwarding were:

1. risk of fire

2. risk of bark-beetle outbreaks

3. risk of floods.
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Windfall area (red colour) in the Tatra Mts identified by the GIS and remote satellite survey. 

Windfall research

Neither central European forestry nor science has dealt yet with such an intensive and devastating windstorm. Lack of knowledge and experience was a constraint for selection and general  acceptance  of   the  most  appropriate  windfall  management  approach.  Consensual 

decision to apply various management methods initiated international ecological research and monitoring. 

The objectives of multidisciplinary ecological research are:

1. to identify main changes of forest ecosystems caused by windstorm 2004

2. to quantify temporal and spatial changes of forest ecosystems under different human intervention.

3. to build monitoring system for long-term observation of damaged forest.

The purpose of windfall research is to gather, analyze and provide information about windstorm effect on natural ecosystems for decision making, management and control activities, especially for rehabilitation of degraded forest. The main aim of rehabilitation is an improvement of ecological resilience of future forest. The research has an ambition to support global change issues (carbon flux in natural large scale disturbances).

The research is concentrated into 4 sites with similar site-conditions chosen according to the kind of damage (wind, fire, none) and consequent management (traditional, none). The size of each site is roughly 100 hectares. 

List of selected indicators of forest ecosystem status according to the natural elements:

Element
                Indicator

	Climate
	- air temperature, relative humidity, wind speed and direction along vertical profiles (20, 50, 200 cm), precipitation volume, chemistry, tropospheric ozone, ambient CO2, radiation – global, Net, PAR, UV-B



	Soil
	- temperature and moisture along profiles (4, 8, 16 and 32 cm), heat flux, chemical properties – pH, Cox, Ntot, C/N, exchangeable cations, nutrient content, trace elements, nutrient leaching, N mineralisation, respiration, CO2 flux, DOC in soil water, erosion, microbial biomass, diversity  and activity



	Water
	- run off, flood hazards, stream chemistry (NO3-, NH4+), river morphology



	Vegetation
	- species, succesion, biomass, invasive species



	Forest
	- health status, biomass, canopy transpiration, biotic agents, natural  regeneration, reforestation, dendrochronology



	Fauna
	- species, abundance, biomass, structure, food relation, parasitic agents.


[image: image13.jpg]



Location and purpose of the research sites.
REF – reference forest, represents intact forest by windstorm 2004. 

EXT – represents stands with traditional windfall management, fallen trees were removed, thin wood was pilled and reforestation is in progress

FIR – windfall site party extracted and incidentally burnt

NEX – non extracted site represents zero management of windfall, neither reforestation nor tending is planned in future.

[image: image5.png]



EXT regime research plot.
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doplnit dynamika rastu v 130 r porastoch-graf zmien


























