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IntroductionIntroduction
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

alpinealpine areasareas landland useuse forfor recreationrecreation
recreational potentialrecreational potential ofof alpinealpine areasareas
recreationrecreation in in forestforest
economiceconomic positivepositive –– ecologicecologic negativenegative effecteffect
directdirect and and undirectundirect actionaction ofof recreationrecreation activitiesactivities on on ecosystemecosystem

-- ((resortsresorts buildingbuilding, , tourismtourism –– tramplingtrampling downdown thethe vegetationvegetation, , skiingskiing –– skiski pistespistes
preparationpreparation, , abradingabrading by by skiski edgesedges, , etcetc.) .) 
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AnalysisAnalysis ofof TheThe ProblemsProblems, , TerminologyTerminology

ForestForest and and itsits functionfunction forfor recreationrecreation

By By lowlow no. 326/2005no. 326/2005 forestforest isis anan ecosystemecosystem composedcomposed ofof forestforest landland withwith
forestforest growthgrowth and and factorsfactors ofof itsits airair environmentenvironment, , plantplant speciesspecies, , animalanimal speciesspecies and and soilsoil
withwith itsits hydrologicalhydrological andand airair modemode. . 

SkiSki pistepiste preparationpreparation
SoilSoil erosionerosion -- ProtectionProtection againstagainst
ChangesChanges ofof plantplant speciesspecies compositioncomposition
HabitatsHabitats fragmentationfragmentation

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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ObjectivesObjectives ofof ourour WorkWork::
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

ResearchResearch isis focusedfocused on on determinationdetermination ofof recreationrecreation impactimpact ((focusingfocusing on on 
skiingskiing) on ) on specificspecific environmentenvironment componentscomponents onon ChopokChopok--SouthSouth areaarea

To To findfind outout phytocoenosisphytocoenosis compositioncomposition on on selectedselected skiski pistespistes and and 
speciesspecies diversitydiversity
To To measuremeasure and and quantifyquantify amountamount ofof transportedtransported soilsoil on on surveyedsurveyed plotsplots
DetermineDetermine throughthrough thethe PCA PCA analysisanalysis dependencedependence betweenbetween speciesspecies
compositioncomposition, , abundanceabundance and and soilsoil transport.transport.
To To analyseanalyse influenceinfluence ofof skiski pistespistes existenceexistence on on ecologicalecological stability stability ofof
adjancedadjanced forestforest
ComprehensivelyComprehensively assessassess influenceinfluence on on soilsoil, , vegetationvegetation and and forestforest
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CCharacteristics of The haracteristics of The IInvestigated nvestigated TTerritoryerritory
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

N

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

-- establishedestablished in 1978in 1978
-- extentextent -- 81 095 ha81 095 ha
-- dynamicsdynamics ofof thethe ReliefRelief: 360 : 360 -- 2043 m 2043 m a.s.la.s.l..
-- habitatshabitats ofof europeaneuropean importanceimportance::
-- SpruceSpruce forestsforests (SKUEV0302) (SKUEV0302) 
-- ProtectedProtected birdbird areaarea LowLow TatrasTatras

Geomorfologické začlenenie územia: 
Sústava: Alpsko – Himalájska
Podsústva: Karpaty
Provincia: Západné Karpaty
Subprovincia: Vnútorné Západné Karpaty
Oblasť: Fatransko – tatranská
Celok: Nízke Tatry
Podcelok: Ďumbier
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MethodologyMethodology
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

PositioningPositioning ofof PhytocoenosisPhytocoenosis ResearchResearch PlotsPlots

-- spatialspatial distributiondistribution ofof vegetationvegetation, , whichwhich abundanceabundance isis influencedinfluenced by by soilsoil
covercover destructivedestructive impactimpact

-- ageage ofof skiski pistespistes ((diferentdiferent originality originality degreedegree ofof phytocoenosisphytocoenosis))

principlesprinciples: a) : a) distancedistance betweenbetween plot and plot and forestforest standstand edgeedge
b) b) diferentdiferent ageage ofof phytocoenosisphytocoenosis
c) c) presencepresence ofof nearbynearby touristtourist pathspaths

PhytososiologicalPhytososiological registrationregistration asas wellwell asas soilsoil transport transport measurementmeasurement on on 
establishedestablished 2x22x2 m/m/4x44x4 mm plotsplots waswas mademade..
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ZurichZurich--Montpellier schoolMontpellier school approachapproach ((accordingaccording to to BrunBrun--
BlanquetBlanquet scalescale ofof abundanceabundance and and dominancedominance))
CalculationCalculation ofof speciesspecies diversitydiversity ((HillHill’’s index of diversity)s index of diversity)

MethodologyMethodology –– phytosociologicalphytosociological registrationregistration
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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N2 - Hill’s index of diversitz
Kvi - coefficient of species significance
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MethodologyMethodology –– phytosociologicalphytosociological registrationregistration
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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Methodology Methodology –– approach to soil transport approach to soil transport quntificationquntification

On plots of On plots of phytosociologicalphytosociological registrationregistration
To figure out the volume of (erosion) furrows To figure out the volume of (erosion) furrows –– according to according to 
scheme:scheme:

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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2
. ava

S = . p
a – length of the furrow side
va – depth of the furrow
p – length of the furrow



Proceed under Proceed under mothodmothodoologlogyy of of VoloVološšččukuk (2000)(2000)

„„DeterminationDetermination ofof forestforest ecosystemecosystem stabilitystability““

ESES = 5a + 3skv + = 5a + 3skv + koko + + šškk + + kvkv

AccordingAccording to to adaptedadapted methodologymethodology ofof DankoDanko, , GarajGaraj (1983)(1983)

„„DeterminationDetermination ofof visitorsvisitors negativenegative impactimpact on on forestforest ecosystemecosystem““
-- evaluationevaluation ofof dendritdendrit covercover damagedamage: : state state ofof thethe treetree –– damageddamaged/un/un……

No. of wounds No. of wounds –– acc. to extentacc. to extent
localization of woundslocalization of wounds
degree of damage degree of damage –– wood, barkwood, bark

MethodologyMethodology –– determination of ecological stability of determination of ecological stability of 
adjacent forestadjacent forest Faculty of Forestry
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ko – korunovosť
šk - štíhlostný koeficient 
skv - sanitárny kvocient
kv - koeficient vrstevnatosti
a - aproximácia 



Faculty of Forestry
Zvolen

Public Recreation and Landscape Protection - hand in hand? May 4. – 6. 2011 Brno

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

ConclusionConclusion

Changes in species composition of phytocoenosis
Quantification of transported soil – support tool for modeling       

in GIS as well as for melioration measures action planning
Definition of ecological limits in connection with recreational

land use 
Environmental impact assessment (By low No. 26/2004)



Thank you for your attention

Contact: sturecekova@yahoo.com

Questions?...


