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International mountain science and the 2030 Agenda

Jorg Balsiger
University of Geneva, MRI , Geneva, Switzerland

For more than 15 years, the Mountain Research Initiative (MRI) has promoted global change research
in mountain regions across borders amdisciplines through connection, communication, and
collaboration— with a view to supporting pathways towards sustainable mountain development.

MRI provides information and services to more than 10,000 people involved in mountain reseag®,
management, govamental and norgovernmental institutions, and the private sector: it seeks toe—
position mountain matters at the interface between science, policy, and practice. Since 2015, the 2880
Agenda and the Sustainable Development Goals (SDGs) have become alylepaht to address o

gl obal chall enges and achieve a —“bbtevhatdemesthand n
mean for mountain science?

Using illustrations from MRI activities and recent scientific developments, | suggest three key
implications.Fi r st , the 2030 Agenda’s integrated and
to reinforce scientific efforts to transcend established boundaries, not only between disciplines but
also between highlands and lowlands, between territory and fiomg and between the meanings of
science of, i n, and for mountains. Second, tr
through regional and subregional frameworks, highlights the important question of scale and thus

the scalar positioning of munt ai n science and scientific or
transformative ambition should serve to reflect on the role of science in society and societal
transformation. | close with some observat®relating to the Carpathians.
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The potential for social innovation in the revitalisation of
Carpathian mountain communities

Bill Slee

James Hutton Institute, SIMRA project, Aberdeen, United Kingdom

Social innovation has been identified as a potentially important means for the revitalisation of
remoterural areas where markets are often weak and the public sector at local, regional and national
level is confronted by service delivery challengds.has become the focus for increased research
attention, as manifested in the SIMRA project and other m&jbr projects. But social innovation
remains ambiguously defined and perhaps eused in political rhetoric as an apparent solution to
intractable and wicked problems so expectations may have been unreasonably risiseetheless,

it is possible to findexamples where social innovation is helping to address profound social,
economic and environmental challenges in marginal rural area¥Vhere social innovation is
delivering positive outcomes, those outcomes are likely to be contingent on strong sopit| G
community level. This creates a danger that even greater disparities emerge between communities
and that the most disadvantaged communities may slip further behiSdcial innovation can be
supported by policy means and in some countries, siucB@otland, significant policy infrastructures
have been put in place to nurture community empowerment and community asset
transfer. Mountain communities have often been places made up of spirited independent people
but this may manifest itself in indidualism rather than collective activity.Collaborative social
innovation may be harder to instigate in places still living in the shadow of state socialism and
enforced collectivisation, such as the Carpathiaihsonetheless, the challenged economic diitbra

in many areas, the public good characteristics of the mountain environment, the existence of
common pool resources and the limited capacity of the state or markets to deliver saftght
increases in wellbeing for their populations, makes the needéxial innovation great and the case

for public interventions to help nurture it very strong.
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Windstorms and bark beetles — a chance and challenge for
managers and conservationists

Jorg Muller
University of Wgrzburg

Increasing natural disturbances iconifer forests worldwide complicate political decisions about
protected area management and beyond. A global overview has shown thatdiststbance
removal of trees- the so called salvage loggings more and more common in protected areasm
particular in Europe and Asia. The two main motivations to remove trees in protected areas ar@
timber and pest control. For the latter, bark beetles are the main target groups of such interventions.
Investigating the effects of a benigmeglect strategy as well gmlitical motivated salvage logging

in Bohemian Forest with two national parks the Bavarian Forest National Park, Germany, and
Sumava Nationalpark, Czech Republic, provided new insight in the role of the European spruce bark
beetle, windthrows and posafisturbance logging on biodiversity, rare species and community
assembly patterns. Overall, bark beetle infestation increased alpha diversity of many taxa. The same
was true for redlisted species. Salvage logging of windstorms for bark beetle control cendlist
reduced richness of woedepending taxa from lichens, beetles, fungi and birds and changed the
natural assemblage pattern. For windblown trees highly attractive for bark beetles the method of
debarking was further developed with basdcratching proviling a new method with reduced
negative effects on biodiversity, while sufficient reduction of the target bark bedieperiments

and multispecies approaches including dark diversity revealed new evidence for the complex
response of communities to natdrand anthropogenic disturbances. In summary tlesults show

that landscape wide outbreaks of the European spruce bark beetle are certainly critical from an
economic perspective, but not from a biodiversity and conservation perspective. Therefore, salvage
logging must be banned from protected areas, except for relatively limited areas where there is a
clear risk to humans or private property.
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Traditional ecological knowledge: messages from the IPBES
European and Central Asian assessment

Zsolt Molnar

MTA Centre for Ecological Research , Hungary

In 2018 the Intergovernmental ScienPelicy Platform for Biodiversity and Ecosystem Services
(IPBES) published its European and Central Asian Regional Assessment [1]. One of the novelties of
this assessment is trecknowledgement and efficient inclusion of other knowledge systems. One of
these knowledge systems is the-called Indigenous and Local Knowledge, often also refered to as
Traditional Ecological Knowledge [2]. All text in italics in this abstract are @uioins from the
Summary for Policy Makers of this Regional Assessment.

Indigenous peoples and local communities hatlistinct knowledge aboutnature and its
contributions to people that have significant value for many local communities and for the majority
of our societies, todl he issue of indigenous peoples in our region is rarely discussed. However, our
region is rich in local communities such as (seymaditional and longsettled multigenerational
farmersandherdersln Central Europe and in the Cpathians we have a wide range of experiences
how local rural communities and their traditional knowledgand traditional landuse practices
contribute to the development of our natural and biocultural heritage

There has been, however, a lossraligenous and local knowledge about ecosystems and species
Authors of the assessmerdr gue t hat Seven of nature’s cont:i
declining in Europe and Central Asia, in particular regulating contributions and learning derived
from indigenous and local knowledgand there is a loss of foekklated indigenous and local
knowledge, tooHowever, many practices have survived on marginal lands, in protected areas, or as

a result of sociecultural preferences

Agri-environmental schems of the European Union may help some to survive. For example,
mountain meadows in the Carpathians (examples of the most species rich grasslands on Earth) are
mostly abandoned. However, the area under management has been increasing in past decades with
the help of targeted subsidies

Conflicts around conservation has Bng history in Europe A major factor affecting the
establishment or successful management of protected areas in Europe and Central Asia relates to the
manner in which they navigate localse conflicts arising as a result of protection status and
management. Protected area governance and management regimes are often characterized as top
down with low levels or quality of public participation; inflexible responsible authorities and
insufficient consideration of the local context; engendering negative public perceptions; and
resistance amongst members of local communities

Regulations introduced to protect such areas often apparently do not consider local world views, or
the effects of local@ct i ces. This results in the restric
bet ween | ocals and the protected area’s autho
approach to the governance and management of protected areas is suggesiqubtential remedy

to local use conflicts, particularly in protected areas established in cultural, ssoalé, or indigenous
landscapes. There is a need faybrid peoplé who have knowledge of traditional practices and

world views, as well as of niastream nature conservation ideas. Additionally, the introduction of
agro-environmental schemes in protected areas can mitigate the loss of traditional management
practices and so prevent biodiversity lagscompanying land abandonmer@ne approach mighie
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for landscapeand culturally-specific agricultural regulatory frameworks and subsidy systems that
include local and traditional knowledge to produce tailored local solutions that respect the strong
link between natural and cultural capital.

Authors of the regional assessmeabnclude thathe economic viability of indigenous peoples and
local communities can be supported by green tourism, demand for products derived from traditional
practices and subsidies for traditional land uses. Agnvironmentalschemes, ecological restoration
and sustainable approaches to agriculture mitigate some advéieset®of intensive agriculture.

Additionally to the summaries aboven ithe presentation local case studies how traditional
knowledge and the holders of itnknowledge can contribute to theaintenance and development
of the cultural landscapes of the Carpathiandl be provided
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The role of frost processes in erosion of river banks
Jozef Kukulak, Karol Augustowski

Institute of Geography, Pedagogi cal University of Cracow , Poland

River bank retreat is a complex process and its rates depend on many local factors. A significant role
in destruction of river banks is ascribed to the processes caused by multige{ayidiic freezng and
thawing). This work aimed to determine the share of frost processes (including the subaerial ones)
in the general balance of river bank erosion during one hydrological year. We compared the amours
of bank erosion during the winter halyear(NovemberApril) with the loss of bank material caused

by fluvial erosion and mass movements during the summer-fiadr (May-October).The rate of =
bank retreat was measured using erosion pins on the alluvial banks of the riveteiRodhale o
region (bourary zone between the Central and Outer Carpathians) during the hydrological year
2013/2014.

The study was performed on th&/i e | k i Rogozni k Ri ver -raiefgartioft s t |
Podhale within the Orawa Depressi¢606-650 m a.s.l.) whererdiemperatures in winter often fall

b el o wDufng e winter halfyear (NovemberApril),t e mper at ures bel ow 0°
on 152 days and 89 times these low temperatures persisted for the whole day. Frequent oscillations
of temper at wsukediacydicalfreezilyand thawing of the ground. During prolonged
periods of strong freeze the ground may become frozen to the depth-ef.2.81. Snow cover lasts

usually 106110 days and ice on the rivers lasts fo~X00 days. The summer halea (May—

October) sees more than half of the annual precipitation o200 mm and it is then that the rivers

are flooding. The biggest flood on the WielKki
when the water level in the river rose by £2.0m and the river markedly remodelled its banks. The
gradient of the Wielki Ro g 0 Z-r05K0.8 %ogndits cheirmed is s t u d
sinuous with numerous erosional scargde river channel is#10 m wide on average, and the mean
discharge s ¢ a . The rivBr banRs/expose crosections of two alluvial terraces, locally with

rock basement, elevated532 m and -4 m above the water level. Five study sites were set along

t he Wielki Rogozni k and inpnsinseveral ldrizomtal revesvere A t 0
inserted. Four sites were situated ondercutbankswith various structures with respect tsediment

grain sizeand one sitewas protected by a high bank against flowing river water. At each site
granulometric charateristics of sediments were investigated at the level of row of erosion pins.
During the study period we monitored water | €
rivers at two gauge stations and air temperatures at the nearby station.

The role ofmass wasting processes in bank retreats notconsidered separately as their activity is
usually enhanced by and contributes to the effects of both frost and fluvial action. Measurements
results are discussed in reference to oscillations of air tempeeataar the ground in the cold season
and variations in water level in rivers in the course of the hydrological ydaosion pins were
inserted at straight sections of channels, in layers of alluvium differing in grain size (muds, sands or
gravels), at vaous elevations above the river level. Similarity of geological and hydrological
conditions in the study sites allowed us to compare the intensity of erosion along their vertical extent
on the banks and to interpret with more confidence the differencesvben layers of alluvium of
various grain sizeBy inserting the erosion pins at various heights within the banks we tried to find
which fragments of the banks are eroded most effectively by frost phenomena, fluvial processes and
mass movements.

During the winter half-year (NovemberApril) bank retreat was caused mainly by processes related
to freezing and thawing of the ground (swelling, creep, downfailpile during the summer haif
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year (May-October) fluvial processes and mass movements such as latesieywashing out and
sliding predominated. The share of fluvial processes in the total annual amount of bank retreat (71
cm on average) was 4 times greater than that of the frost phenonRRetreat ofthe bank surfaces
resulting fromfrost phenomena durig the cold haHlyear was greatest (up to 38 cm) on the upper
parts of the banks, those composed of fgrained alluvium, while fluvial erosion during the summer
half-year (exceeding 80 cm) affected mostly the lower parts of the banks, composed of gravels

Frost processes (including subaerial processes and mass movements) eroded the bank surfaces
unevenly. The progress of erosion was greater in the upper rows of erosion pins, placed in less
consolidated and finegrained sediments than in the lower rows|aped in coarser and more
consolidated sediments. It may be inferred that finer and less consolidated sediments are more
readily eroded during the multigelation periods. This is possibly due to the higher content of mud
and clay and to the higher wetnedsess destructive was freezing in layers of sandy gravels. The
most dynamic and effective phase of bank erosion took place during thawibgmi surfaces. The

bank surface retreats slower in its lower parts, moreover erosion is compensated there pelyodical

by accumulation of scree falling from the upper parts of the banks.

The effects of fluvial erosion are marked on the bank slopes in another way. The greatest loss of
bank sediment occurs in the lower rows of erosion pins. Bank retreat in the sunhaéyear is

faster at bank bases. Undercutting of the banks by flowing water usually triggers mass movements
on the banks, but fallen sediment is systematically removed downstream. This type of erosion is
active only during elevated water stages (up toeel times during a summer hajfear), though the
effects may be several times greater than those of the frost phenomena.

The share of frost phenomena (including subaerial processes and mass movements) in annual
balance of erosion on the studied riverrda was uneven, both at individual sites and along the
vertical sections of the banks. Summing up the mean percentage of the frost and fluvial processes
(including subaerial ones and mass movements) at individual ,sitescan conclude that fluvial
erosionhad four ti mes greater (79. 7 %) share in
tributaries during the hydrological year 2013/14. This was certainly related to the May flood when
the water level reached almost to the upper edge of the banks. Thesityaesf destructive action of

frost depended largely on the gragize of the bank sediment§otal effects of these processes were
stronger in finegrained sediments in the upper parts of the banks. The lower parts, built of gravel,
were more intensely eded by fluvial processes in the summer hadfar. Two phases of various
intensity were marked in the course of erosion caused by frost phenomena. The first involved
freezing of the banks, with the growth of ice in the ground, destruction of the sedimieattsire

and formation of freezing cracks. This phase may be considered as preparatory for dynamic erosion
occurring during the thawing in the second phase. Various types of mass movements occurred
simultaneously during the second phase: solifluction ohdand gravel, fall of clumps of fire
grained sediments and rolling down of separate rock clasts.
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Use of high-water marks and effective discharge calculation to
optimize bank protection structures in an incised river channel

Artur Radecki-Pawlik!, Tomds Galia2, Karol Plesinski3, Vaclav Skarpich?,
Barttomiej Wyzga4

1 Faculty of Ciwvil Engineering, Cracow Univer s
2 Department of Physical Geography and Geoecology, University of Ostrava,

Ostrava, Czech Republic ™
3 Department o f Hydraulic Engineering and Geotechnics, University of Agriculture, mgi
Krak-w, Poland g
4 I nstitute of Nature Conservation, Polish Accz¢

In vertically stable rivers, bankfull flow is considered to be the dominant discharge creatsigble
channel form. In deeply incised rivers, no bankfull flow can be identified and increasing flows are
associated with increasingly large unit stream power and boundary shear stress. However, for practical
reasons such as protection of channel bafken erosion, it is important to know whether a flood
magnitude can be identified, for which the combination of flow frequency and discharge results in the
hi ghest river's efficiency to transport bedl o
explored in the study ofthdor avka River in the Moravskosl ezsk
a flood in May 2014. Since the ri2@th century, the river in its lowest course degraded its bed by up

to 7 m and now is deeply incised into the flysch bedrgtk Observations of higiwater marks
performed shortly after the flood passage allowed us to reconstruct the peak water stage in the deeply
incised reach. In turn, in the upstrealocated, vertically stable reach, the peak flow of the flood was
close tobankfull one. These observations, together with ptlsbd measurements of crosectional

river geometry and channel slope and the estimates of channel roughness were used-in one
dimensional hydraulic modeling with HE®RAS software aimed to reconstrucpeaak flood discharge

in 5 crosssections in the incised reach and 10 cresstions in the vertically stable reach. The results
indicated somewhat greater discharge values for the vertically stable reach despite the closeness of
both reaches and the disgancy was used to calibrate roughness coefficients for the incised channel.

A 25year long series of daily discharges in the upstrelmcated gauging station and a regional
relationship between discharges of given recurrence intervals and catchment arealhves used to
determine the flow duration curve for the incised river reach. This flow duration curve together with
data characterizing channel geometry and roughness in the incised river-seas®ons were used to
calculate bedload transport at givedndd discharges with the Parker [2] equation developed for gravel
bed rivers. These calculations indicated that
bedload transported over a few decades by given discharges increase up-iear fow and then
stabilize with a further increase in flood discharges (which, however, occur increasingly rare). As this
result indicates stabilization of the work performed by the river despite growing flood magnitudes, it
can be used for a cosffective desigrof the height of bank reinforcements in the incised channel. In
the case of the Moravka, such bank protection
year flow, i.e. about 2.5 m above the channel bed.

References:
[1] Skarpich V., Hradecky J., Du$ek R., 2013. Compl
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Hydromorphological changes of a mountain river over the last
six decades: case study of the Czarny Dunajec, Polish
Carpathians

Hanna Hajdukiewicz, Barttomiej Wyzga

Instituteof N\at ur e Conservation, Polish Academy of Sc

During the 20th century multthread morphology disappeared in many Polish Carpathian riy&}s

and substituting the former wide, multhread channels with narrow and straight, regulated
chamels has resulted in deterioration of river hydromorfological quali®]. A spectrum of
hydromorphological features that can be compared between the past and contemporary states of a
river depends on the period for which the amges are determined and adhe methods used to
determine hydromorphological characteristics of the river. In this study, we verified the potential
for analysis of hydromorphological river changes since the +8@th century using data from
archival aerial photos taken at successiweddes. The study was performed for the Czarny Dunajec,

a gravelbed river in the Polish Carpathians that was subjected to considerable human impacts
during the second half of the 20th century. In that period mssttions of the rivein the foreland

of the high-mountain Tatra massif were subjected to channelization and intense gravel mining
conducted in some river sections has induced deep channel incision. At the same time, expansion of
riparian forest occurred along most of the river length.

Aerial photos from 7 dates within the period 1952009 were usedtdetermine hydromorfological
parameters of the Czarny Dunajec Riv&he aerial photos were transformed into orthophotos at a
uniform scale of 1:10000 and together with contemporary orthophotagwealysed using Arc GIS
software. The following parameters characterizing hydromorphological quality of the river were
determined: number and width of lostow channels, occurrence of emerged surfaces (bars, islands)
within the active river zone and theiproportion in the total river areaoccurrence of alluvial,
bedrock-alluvial or bedrock channel bed, proportion of reinforced channel banks affecting the
possibility of lateral channel migration, presence of weirs interrupting longitudinal river contyui

for aquatic biota, land use in the floodplain area and proportion of wooded channel banks. The
analyses were conducted for 6 river reaches located between bridges and significant tributaries, the
location of which did not change over thax last decade

In the second half of the 20th century, mean and variation of the width of active river zone decreased
considerably in all examined reaches of the Czarny Dunajec The decrease in river width was
associated with decreasing proportions of emerged chaforets: lateral and migchannel bars and
islands in the total river width. In most river reaches, nrétlannel bars and islands were completely
eliminated over the study periodrhese changes together with the transformation of the multi
thread channel intaa singlethread one have resulted in a marked reduction in habitat diversity,
leading to a deterioration of hydromorphological quality of thiver along most of its length
However, in a reach that had generally avoided human pressures, such negativgeshdia not
occur and the number of lovflow channels and the proportion of islands in the active river zone
increased during the study perio®uring the last six decadethe alluvial channel bed in the upper
river reaches was transformed into a bedrockep with the change gradually progressing
downstream over that period. Thimarkedly reducedhe extent of hyporheic zone which is essential

for most river organismsConstruction of weirs in two river reaches and particularly of more than

30 weirs in reak 4 disrupted river continuity for river biota, considerably contributing to the
deterioration ofthe hydromorphologicalriver quality. Stabilization of channel banks along most of



15-18 October 2018
Eger, Hungary

the river length in nearly alstudy reacheslso negatively affectethe hydromorphological state of
the river. In turn, a proportion of wooded banks in the total bank length afatest cover in the
floodplain area increaseaverthe analysed perioth all study reacheand both these changes were
beneficial for hydromorphologil river quality.

Although the analysis focused only on some parameters of hydromorphological river quality, it is
evident that changedecreasinghis quality in the Czarny Dunajec were dominant over tlaest six
decadesThis was reflected in reduced abundance and species richness of fish as well as reduced
taxonomic richness of benthic macroinvertebrates in siAtieead river reaches. Such changes of
the river communities are not surprising as ecological research atdit a clear dependence of the L()
condition of these communities on the complexity of flgyatternin the river. The transformation

of the multi-thread channel into a singléhread one thus has led to a reductiam the taxonomic >
richness of fish and macroimrtebrates. Among the observed hydromorphological changes, only thex
increase in the proportions of forested floodplain area and wooded river banks positively influenced
hydromorphological condition of the river, although the impact of the latter changestium
functioning of the rivercommunitiesis greater inthe reaches lacking human activity or with minor
anthropogenic alterations. In the incised and channelized reaches, a possibility of large wood
recruitment from eroded forested channel banks is mumhdr than in the reaches with naturally
formed channelThe study confirmed usefulness of archival aerial photos in reconstructing temporal
changes in river hydromorphology. Such an approach allows for analysis of the intermediate number
of features betwen contemporary hydromorphological assessments and investigations based on
historical maps or paleohydrological analysis.

This study was performed within the scope of the Research Project 2015/19/N/ST10/01505 financed by
National Science Centre ofdhd.
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Impact of the restoration of a mountain stream on fluvial
processes
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Construction of a high check damonmant ai n Kr zczonowka Stream,
mid-20th century resulted in a number of detrimental changes to the downstream reach. Entrapment
of bed material behind the dam caused ldagting sediment starvation of the downstream reach
leading tochannel incision and transformation of the former alluvial channel into a bedradkvial

or bedrock channel. High flow capacity of the incised channel was reflected invagjres of flow
velocity, unit stream powernnd bed shear stress associated Viiblod discharges of given recurrence
intervals, which prevented kthannel deposition of bed material delivered from the upstream reach.
Concentration of flood flows in the incised channel considerably reduced floodwater retention in the
floodplain area, Bnce contributing to rapid downstream passage of flood waves and to an increase
in their peak discharges. Finally, hydromorphological quality of the stream was degraded as a result
of morphological, sedimentary and hydraulic changes in the downstream reaapled with the
disruption of longitudinal stream continuity for aquatic biota caused by the check dam.

In the early 2010s a restoration projected was initiated to lower the check dam and make the
structure passable for fish. To trap the sediment flustoed from above the dam in the incised
channel, several boulder ramps were constructed in 2013, before the onset of the works on the check
dam. The check dam was lowered in 2014 and when the works were underway, a major flood
occurred on the stream, flughg out a considerable amount of sediment from the dam. The sediment
was efficiently trapped by the boulder ramps in the downstream reach. Inventories carried out
before, during and after the restoration works documented changes that occurred in the deamstr
reach of the stream. This study aims at investigating how the environmental problems caused by the
long-term sediment starvation of the stream were mitigated by the restoration works.

Surveys of hannel morphology and physical habitat conditions in the stream waegormedprior

to restoration activities (2012), after the installation of boulder ramps but thigstill existing check

dam (2013), during (2014) and after the chdak lowering (203). They were done in 10 cross
sections delimited in the downstream reach of the stream. Data about -sexg®nal stream
morphology, channel slope as well as channel and floodplain roughness were used for one
dimensional hydraulic modelling of flood coitbns typifying the stream before (2013) and after
(2015) théoed materiabntrapmentby the boulder ramps. The modelling was performed using HEC
RAS software. Hydromorphological quality of the stream was evaluated in 2012 and 2015 using the
River Hydromaphological Quality (RHQ) method especially suitable for the assessment of effects of
river restoration activitieq1].

Deposition of the sediment flushed out from above the lowered check dam caused burying of the
boulder ramps on the distance of ca. 112 kom the dam, whereas the sediment wave reached 1.6
km from the dam. About 17000%w0f bed material were retained in the stream, resulting in re
establishment of alluvial channel bed and an average increase in bed elevation amounting to 0.44 m.

F
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A maximumincrease in bed elevation in the surveyed cragstions equalled 0.8 m at a distance of

470 m from the dam, whereas a maximum increase of the water surface at low flows reached 1 m.
Bed aggradatiomeduced flow capacity of the channel amtreasedvater stagesattained at given

flood discharges. These changes significantly decreased unit stream power and bed shear stress in
the total crosssection and in the channel zon€hey also increased the proportion of the total flow
conveyed over the floodplainnal retention potential of the floodplain, although these effects were
largely dependent on the amount of bed aggradation in the study esestions.

Hydromorphological assessments performed before the restoration works placed only 1/5 of the
evaluated geam crosssections in good quality classyhereas after the works 4/5 of the cress N
sections fell in this class of hydromorphological quality. Thenprovement in the

hydromorphological streamquality mainly reflected changes in bed substrate, erosional and2
depositional channel features and longitudinal stream connectivity. o

Inventories performed before and after the restoration works conducted in the deeply incised
Krzczondédwka Stream documented effectiveshedss of
out from above the lowered check dam. With the deposition of the matetind,channel bed
considerably aggraded and changed from bedrock to alluvial one. The bed aggradation changed
hydraulic conditions of flood flows, reducing flow velocity and shéarces within the channel and
increasing floodwater retention in the floodplain aredydromorphological quality of the stream
improved, with 3/5 of the evaluated croesections upgraded from moderate to good quality class.
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Island development in a mountain river subjected to
restoration: the Raba River, Polish Carpathians
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Investigations of islands in an undisturbed reach of the Czarny Dunajec River in the Polish Carpathians
indicated that islands are very dynamic landforarsd greatly contribute to the overall plant diversity of

the river corridor [1]. This was the basis of the hypothesis thaesgtablishment of islands may be an
important factor in the restoration of hydromorphologically degraded mountain rivers. This thgxis

was verified in a study of the Raba River, Polish Carpathians. In the 20th century the Raba was heavily
channelized and incised deeply in its mountain course [2], but about 10 years ago an erodible river
corridor was established in its 2.5 kimng reach. Resignation from the maintenance of channelization
structures and the passage of two large floods in 2010 and 2014 resulted in up to threefold increase in
channel width, reestablishment of a mulihread channel pattern and development of islandgha

river reach in the erodible corridor.

Morphometric parameters and species composition of islands in the freely developing river reach were
monitored every year between 2011 and 2017. Islands were divided into pioneer and building islands
depending ortheir age; established islands were absent. Island perimeter and area were measured with
Trimble R4 GPS receiver using RTK satellite navigation. Standard dendrochronological dating was
applied to determine the age of particular islands. An inventory cfoudar plant species on the islands

was carried out in the middle of each summer. In some years, plant species were also surveyed on 10
plots of riparian forest adjacent to the channel in the reach. Plant species were classified into different
life-form cadegories: annual plants, biennial plants, perennial herbaceous plants, shrubs and trees.
Regression analysis was performed to test the statistical significance of hypothesized relations between
the number of plant species on individual islands and morphimimearameters and age of the islands.
Statistical significance of differences between the total number of plant species as well as the number of
species from particular lifforms on pioneer and building islands and plots of riparian forest was
determinal with a KruskalWallis test. In order to reveal hydraulic conditions of flood flows underlying
development of islands within the erodible corridor, hydraulic modelling was performed with one
dimensional HEERAS software. River morphology in 8 freely deyghg river crosssections with
islands and 8 river crossections in adjacent channelized river reaches was surveyed with a level. Data
about crosssectional river morphology, channel slope and roughness of particular parts of river-cross
sections were & as input data to the hydraulic modelling.

Observations indicated that the formation of pioneer islands in the freely developing river reach is
connected to the occurrence of major flood events, but evolution and expansion of already existing
islands t&es place also during the years with low and medium flood flows. Pioneer islands originate as
a result of vegetative regeneration of living driftwood. Before the start of our investigations, numerous
large wood accumulations were deposited on gravel batise reach during a large flood in 2010, giving

rise to many pioneer islands. A generally stable pattern of bars andlmwchannels in the reach during

the next 3 years allowed the survival of these initial islands; during that period, the numbdrateta

and species diversity of the islands increased significantly. This development of islands was the effect of
germination of seeds of herbaceous plants in the hydraulic shadow of existing islands as well as of re

-

C
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sprouting of willow and poplar driftwed deposited by smaller floods. In 2013 a rapid growtAlofis
incanaseedlings took place around the oldest building island, leading to a considerable increase in its
area. However, these young seedlings were completely destroyed by a large flood i Big1#ood
delivered to the reach much living willow, poplar and alder driftwood, thespeouting of which resulted

in the development of numerous new islands.

Between 2011 and 2017 the number of islands in the studied river reach increased frob@ 28/&rage

island age from 2.8 to 5.9 years, total island area from 0.3 ha to 4.5 ha and average island area from 139
m?to 893 M. However, the increases in these parameters were not steady but moderated by processes
of island erosion by flood flows, ashd establishment shortly after major floods (increasing the numbegy)
and reducing the average age and area of islands) and island coalescence in the years without Rgjor
floods (with the opposite effects on the island parameters). Deposition of numeroukfagaients of >
Salicaceae along leflow channel margins has led to the development of many narrow, elongated>
islands of uniform age structure. Proximity to water table creates favourable conditions for the growth

of herbaceous plants on these islands, their species diversity is low.

The total number of vascular plant species on islands fluctuated in the year2PQ¥Ilbetween 142 and
202. An inventory of plant species performed on islands and plots of riparian forest indicated that islands
supported 8nilar total numbers of plants species to the riparian forest and that particular islands
supported a significantly greater number of biennial and annual plants than riparian forest plots.

Hydraulic modelling of flood flows indicated the values of meartevalepth, flow velocity, unit stream
power and bed shear stress in the freely developing reach to be significantly lower than in the adjacent
narrow, channelized reaches. Such hydraulic conditions of flood flows in the erodible river corridor
promote depsition of living driftwood on gravel bars, initiating island development, and reduce the
probability of erosion of existing islands.

Observations in the Raba River confirmed the previous findings from the Czarny Dunajec that in a highly
dynamic mountairriver, islands originate as a result of deposition anepeouting of living driftwood

of Salicaceae. Hydraulic conditions of flood flows in the widened reach within the erodible river corridor
facilitate inception and preservation of islands. Our reswugtiggest that in early phases of island re
establishment in a mountain river, when the availability of propagules dispersed by hydrochory is
limited, the contribution of islands to the overall species richness of the riparian corridor can be highly
varialde depending on hydrological conditions and the state of islands in a given year.

This study was performed within the scope of the Research Project 2015/19/N/ST10/01505 financed by
National Science Centre of Poland.
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Spatial and temporal variation of ground beetle communities
in a passively restored mountain river: the Raba River, Polish
Carpathians
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In recent years, increasing recognition of the concept of erodible corridor among river managers in
southern Polandhas led to its first applications in the rivers of the region. Abandonment of
maintenance of bank reinforcements in the upper Raba RiPaljsh Carpathians, enabled its
recovery promoted by the passage of two moderately large flao@910 and 201Qur study of the
effects otthe passive river restoration on the composition and diversity of ground beetle assemblages
indicatedthat ground beetlewere significantly more abundant and richer in species in unmanaged
(UN) than in channelized CH) crosssections but no significant differences in carabid diversity
indices between the two crossection types were recorddd]. Here, we aim to identify the most
important environmental variables determining the distributiohground beetlsin the studycross
sectiors. So far, the effects of restoration projects have been evaluated by exploring differences
betweenUN and CHcrosssections without lookingnto the variability among particular sampling
sites located withinsuch crosssections [1, 2]In consequence, thguestion remais as to the
environmental variables of microhabitagtwhich are most responsible féhe occurrence patterns of
riparian carabids in the restored river. It is likely thabmeenvironmental variables responsible for
species occurrence mayave been overlooked in river restoration strategies, because they were
simply not recorded or used as qualitative data with high generalization. In addition, ground beetles
were usually sampled only once or over a short time interval (e.g., one week imeu)j2, 3],which
mears that temporal changgin species occurrence anitheir impact on the conclusion about
restoration success could ndtave been correctly assessed. Therefore, exploring the effect of
phenological season on the abundance and richnésambid beetles of the RaBaver subjected to
restoration was the second aim of the present study.

We surveyed 12rosssections, with 6 crossections located in the unmanaged reaches and 6 in the
channelized reacheb each crossection, 1Z3amplirg sites of 1 rheach were selected. Thus, a total
of 144 sites were sampled addaracterizedy surface slope, the distance from and the height above
the nearest lowflow channel, the presase/absencef actively eroded cutbar(k) sediment size class
andthe degree of plant cover. Additionally, bankfull channel width was determined for each-cross
section. The environmental variables were determined ordnce as no flood occurred between
sampling campaigns of ground beetlegoGnd beetles were sampled #etimes during lowflow
conditions: in spring (mieMay), summer (turn of Jumand Julyand autumn (turn of September and
October) of 2015 tavoid missingthose species which are periodically absent because of their
phenology and/or breeding type. Ground beetle assemblaggiwen sites were described using the
number of collected species, the number of individuals #mel following diversity indices: the
Margalef richness index, the Bergdtarker dominance index and the Shanrdviiener diversity
index.

A principal component analysis (PCA) of environmental variableicatedthree main gradients of
the variables among the sampling sites. The first axish@PCA explained 28% of the total variation
in habitat characteristics and correlated positively wishirfaceslope (r = 0.83) andhe number of

-
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cutbanks (r= 089). The second axis explained 23% of the total variance and correlated positively
with the digance of sites from the nearest leflow channel (r= 0.75) and theiheight above low
flow water level (r=0.73).

A stepwise forward selection of the environmental variables in the partial redundancy analysis
indicated thenumber of cutbanls and the site height above the nearedbw-flow channel as
significant variables (p= 0.002 explaining the variation inthe abundance andpeciesichness of
ground beetleamong thesampling sitesThe first ordination axis explained 34.4% of variance of the
dependat variables and 97.4% of variance of the relationship between the species richness and
abundance ofjroundbeetlesin particular sitesand environmental variables. The second ordinatione—|
axis explainedbelow 1% of the variation in the dependent variablast 2.6%of their relationship CQ

with environmental variables. >

Altogether, 3997 individuals representing 79 species were colleBeabidion decorutf26%) and
Bembidion varicolof18%)constituted44% of theéotal number ofindividuals. However,thesetwo
speciesepresented®0.24 39.8%and 60.4%f all individuals collected in spring, summer and autumn
respectively. Nebria picicornisa large specialist of mountain riversepresented15.4% ofall
individuals collected in Maybut was almost absenmithe other seasonsNineteen species were
recorded with only one individualln general, 45% of the total number @dllectedspecies were
absent in summer. The change in the composition of beetle assemhlag#ifferent sampling
seasons substantially fatcted the results of comparisdoetween UNand CH crosssections. In
spring beetle abundance (Manwhitney test p = 0.02) and richness 0.025) were significantly
higher in the UN crosssectionsthan in the CHcrosssections and significant differensen the
ShannorWiener (p= 0.013) andhe BergerParker (p= 0.013) indices were found. In contrast, no
significant differences in any of thdetermined biotic metrickhetweenthe two crosssection types
were recorded in summer @ 0.2) whereasn autumn the only significant difference was found for
the number of individuals (g 0.013). When the ground beetles collected during the three seasons at
all sitesof a given crosssection were combined into one sampl#\ crosssections were richer in
beetlespecies (p= 0.037) and hosted more individuals £0.013)than CH crosssections, but no
significant differences in any of the three diversity indices between the two esession types were
recorded.

This study demonstrated that the variation in the abundance and species richness of ground beetles
among the study sites wasainly driven by the presend@absenceof actively eroded cutbanks and
differences in the siteheight above the nearest loflow channel. Moreover, only surveys
encompassing the whole period of beetle activity providesufficiently complete picture of
differences between channelized and restored river cemgions. Sampling beetles only once by
exposing traps fora week in summer, & it was done in manyprevious studies [2, 3], may
substantially affect conclusi@aboutthe effectiveness of river restoraticactivities.
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Glacial cirques in the Romanian Carpathians and their climatic
implications

Marcel Mindrescu

University of Suceava, Department of Geography, Romania

This presentationsummarizes a morphometric analysis of glacial cirques from the Romanian
Carpathians, further inferring climatic information from spatial patterns of morphometric traits.
Results derived from the detailed statistical analysis of a comprehensive databgiseiaf cirques

are presented briefly. The distribution of cirques by altitude, aspect, size, classification (cirque grade)
and geology is presented and related to controlling factors. New contributions concerning the
palaeoglaciation level during Late d¥$tocene in the Romanian Carpathians, and the direction of
prevailing winds during glaciation are provided. Statistical distributions of cirque size and shape are
outlined and illustrated. A comprehensive data base of all glacial cirques in the Romanian
Carpathians is now available to guide or substantiate further comparative or/and interdisciplinary
studies. It is also possible to rank the mountain ranges by the degree of glacial modification.



15-18 October 2018
Eger, Hungary

Impact of prospective climate changes on future distribution of
ecoclimate belts in Ukrainian Carpathians

Alexander Mkrtchian

Ivan Franko National University of Lviv , Ukraine

Prospective climate changes is an urgent environmental problem for mountainous areas leading to
potential significant shifts of imclimatic belts and ensuing ecosystems extent, natural habitats, a
conditions for various economic and social activities. Correct predictions of major effects of cIim’%
changes and the risks for biodiversity, human society and economy are a preredoisétppropriate ¢
adaptation measures to climate changes. Ukrainian Carpathians already experience a set of urg€nt
environmental issues resulting from present and former mismanagement of land and natural
resources. Thus, proper efforts for adaptation tonete changes should come hand in hand with
solving current issues like illegal logging and poaching and lack of proper considerdtr
environment protection frondevelopment projects.

Prediction of the effects of climate changes is a complicated taskinvolves several steps each of
which entails its own uncertainty. There are a set of different global climate models giving
projections for different emission scenarios, each of the latter reflecting a certain mode of global
society behavior towards chon sustainability. The projections from these models are rather cearse
scaled, thus they should be downscaled to reflect regional and local spatial variability due to terrain
and land cover features. Downscaling coarse climate surfaces is a complegmroplitself. Lastly,
relationships between climatic characteristics and their ecological responses like biome and habitat
boundaries are far from simple.

While current climatic characteristics of Carpathian region are studied rather well and have been
mapped recently in the form of moderateesolution gridded database [3], their future changes and
impacts on ecological conditions remain mostly obscure. To project future climatic conditions for
Ukrainian Carpathians, WorldClim database has been used ag@amiation source for coarsecale
climate variation [1]. It provides fre@ccess 1 ks cal e gl obal surfaces o0
variables, characterizing various aspects of thermal and precipitation regime. Climatic surfaces can
be downscaled by takg into consideration dependencies between climatic characteristics and
terrain parameters like aspect and convexity/concavity, which can be derived from analysis of digital
elevation models (DEM) [2]. The prospective climatic surfaces for middlec. have been derived

in this manner from WorldClim data and SRTM DEM. While predictions of future precipitation
remain rather unreliable, only variables that characterize temperature levels and annual variation
has been considered.

Three major ecoclimate beltsas been distinguished in Ukrainian Carpathians and their spatial
distribution has been compared with the distribution of the bioclimatic variables for 193D
period. Statistical modeling allowed to determine the degree and the form of relationshipsdre

the former and the latter. The derived statistical model has been then used to predict the future
distribution of ecoclimate belts, accounting for the uncertainty present in the models.

Consideration should also be given to the impact of climate gesnon human welbeing and
socioeconomic activities. Rising temperatures will certainly be detrimental to winter sports, while at
the same time facilitating some agricultural land uses like viticulture, probably increasing their
spatial extent. Precipit&an changes that are hard to predict can be critical for agriculture as well as
for the spatial distribution of species habitats and ecosystems.
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Climate change and air pollution effects on forest ecosystems
status located in Southern Carpathians - Romania
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The research carried out in the Retezat aBdcegiPiatra Craiului mountain forests (Southern
Carpathians) provides scientific support for Romanian ldegn ecosystems research (LTER) and is

of multi- and transdisciplinary nature. It includes monitoring and evaluation of forests ecosystems
status under air pollution and climate change effe¢fg. During the last period 2002017, forests in

the Retezat LTER site were moderately affected by excessive drought, high temperatures, air
pollution and other natural stress factors, resulting in 12.111.86 of trees as damaged (crown
defoliation greater than 25%). In Bucedgiatra Craiului LTER site the percentage of damaged trees
decreased from 22.5% (2009) to 16.2% (2017). EuropearFageshsylvatigavas the least affected
species, with 8:00.6% ftrees in defoliation classesfin Retezat and 9.8 % (2008).9% (2017) in
Bucegi- Piatra Craiului site, while Norway spruc®icea abigsveremore stressed both in Retezat
(12.9- 12.6%) and BucegPiatra Craiului (27.# 18.4%), Mountains. Alsmesults emphasize that in
Romanian Carpathians LTER forest sites there is not a significant influence of climate change and
air pollution on forest ecosystem status. Volume growth of forests is correlated with mean
defoliation percentage recording a deasing while crown defoliation increase. In Romanian
Carpathians LTER forest sites forest health status is not significantly affected by climate change and
air pollution [2]. Volume growth of forests is correlated with mean defoliation percentage recording

a decreasing while crown defoliation increase. Phytotoxic pollutants (O3, NO2, NH3) recorded low
concentrations and once again was noticed that, during the study period, in Retezat LTER site, ozone
recorded the lowest values at the south Carpathians les¢lmean levels higher than 40 ppb, in
Bucegi NP, ozone positively correlates with mean defoliation, indicating a possible negative effect
on forests health status in that region. For other pollutants, although significant positive/negative
correlations @pear, their levels are too low to have a real influence on forest health status. Positive
values of net throughfall, especially for Sulphur anions, show the important filtering role that the
Carpathian forests have.

High diversity and evenness specifiz the stand type's structures and local climate conditions were
observed within the herbaceous layer, indicating that biodiversity of the vascular plant communities
was not compromised.

Keywords: climate change, air pollution, Sothern Carpathians, IL.cF&R) defoliation, forest
ecosystem status
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Assessing the impact of climate change on forest growth
Gabor llliés
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It is very likely that the growing conditions of forests become less favourable in the Central European
region due to climate changf]. Increasing frequency and duration of heat and drought stresses
will constrain yield potentials of industrially important speci€l?]. For this reason a statistical
evaluation of the growth of main stand forming species in Hungary was madelving climate and

site variablesAccording to the work hypothesis that growth of trees damls on climate and other

site factors e.g.: soils [3], there must be a statistically significant relationship between properly
chosen site factors and yield classes of forest stands. Taking into account yield potential of all
individual forest stands intte country with their corresponding site characteristics (bioclimatic and
soil) it should be possible to compile limited empirical models for medium term yield predictions.
The study involved more than 100 000 gederenced species records from the natbiforestry
database. The presented process focused on the data of unmixed staBdsaof stand forming
species. Climate variables were represented by the Climate EU database using different time
windows [4]. The period of 1961990 was considered #se referenceperiod Recent period was
regarded as the years between 1981 and 2009. Finally, future climate conditions were represented by
the RCP 4.5 scenario based climate models for the period ofZ0041 Soil and site data were added

to the database &m the most recent spatial soil database of Hung&ly Stochastic models were

built using random forest classifiers to predict yield classes of forests on the basis of soil and
bioclimatic variables for the reference period. The results of the modelth#orecent period were
tested on permanent yield monitoring plots an
relatively high 6588% depending on species. Models were run using future climate datasets for the
period of 20442070 in order to aess changes in future yield potentials of forests. Results showed
that models reacted in different ways according to species and regwhsh corresponds well to

the results of similar studies [6However, rrespective of the species it was found thEest Hungary

would remain the most suitable region for forest management while lowland and other forested
regions showed significant drop in yield potentials according to the results.

The research was supported -1@130030e Agr ar kl i ma.
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Large-scale growth patterns in primary Picea abies forests
imply increasing drought sensitivity along the Carpathian arc

Jonathan Schurman

Department of Ecology , Czech University of Life Sciences in Prague
Prague, Czech Republic

Tree growth responses tdimate variabilitymodulatean important feedback betweeatmospheric N
carbon concentrations and terrestrial carbon sequestration. -Tieg studies, especially in climate 02
sensitive highaltitude forests, have informed much of our understanding in climé@iieen growth S
patterns, but typically do not integrate wholgopulation growth variability along environmental &
gradients, limiting our able to anticipate the global change responses of biogeographic regions. We
analysed spatiotemporal patterns in growttimate associations in 10 thousand tree core,
distributed among 520 forest inventory plots, nested within 36 primary forest stands, distributed
among four different subsegions along the Carpathian mountain range (Slovakia, Ukraine, Northern
Romanian and &ithern Romania). Ordination analysis indicated that a prominent macroclimatic
signal was present throughout the whole region. A secondary component (11%) was linked almost
entirely to latitude (R = 0.88). Pronounced latitudinal and altitudinal varialyjilivas detected in
climatic drivers of growth. Correlation function analysis for the entire region indicated that June
July temperatures are the leading constraint on ring width, following by temperature of the
preceding October and monthly precipitation dong December, January and March. Repeating the
analysis for each subregion demonstrated that southern most sites had the lowest sensitivity to
growing season temperature and uniquely exhibited a negative response to ASgpsember
temperatures and posite response to August precipitation. Temporal analysis of correlation
functions and ringwidth synchrony indicated that higher precipitation variability in the 0
century appears to be promoting increased synchrony and thus higher climatic regulatilangeaf

scale growth. We encountered geographic variation in temperature vs. moisture limitation of growth
rates, indicating the potential divergence among northern and southern subregions in climate
change response. However, increasing temperatures appdag amplifying drought susceptibility
throughout the region.
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Increased sensitivity to drought across successional stages in
natural Norway spruce (Picea abies L.) forests of the Calimani
Mountains

Kristyna Svobodovd, Thomas Langbehn, Jana Agh-Labusovd, Kresimir Begovig,
Milos Rydval, Volodymyr Trotsiuk, Jesper Bjoerklund, Markéta Novakovq,
Vojtéch Cada, Pavel Janda, Miroslav Svoboda
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Praha o Suchdol, Czech Republic

Droughts are predicted to become more frequent and hotter, and they may become lethal under
warming conditions[1]. The considerable influence of climate change on natural disturbance
regimes in forests has been recognized for the past two centy#iesnd an increase in their
frequency and severity is expect¢8]|. To understand the possible consequences of climate change
on future forest growth, it is necessary to characterize current and past dreggiwth
relationships.

Ongoing climate change has ¥iked increasing temperatures andaskges in precipitation regimes

[4]. In a warmer world, intensification of the hydrologic cycle is expecfgfl A simple climatic
water balance can be represented by the standardized pratigitevapotranspiration inde(SPE)

[6], which uses monthly differences between precipitation and potential evapotranspiratibren
considering climate sensitivity, identifying periods of tree suppression related to natural dynamics
is critical to distinguish the climate signal andoise from disturbance$7]. Forest structure is
governed by disturbance regime [8nd directly influences the potential water retgon capacity

of a forest After canopy removal, changes in water balance may range from short term soil moisture
and rive discharge akrations to longterm shifts inground water.

We focugd on droughtgrowth relationship of Norway sprucePicea abie&.) in the Calimani
National Park inthe Romanian CarpathiansStand structure of these forestsdstermined by a
natural mixed severity disturbance regime, with windstorms and bark beetle outbreaks as the
primary disturbance agent$9]. We examined whether structural reorganization after natural
disturbances alter the forest growdtirought sensitivity of Norway spruce in # Eastern
Carpathians of Romania. We used two SPEI indicear{@ 12month timespans) to study the short
and long term drought impacts in period 19832010. The observational period was split into two
periods of equal length. To investigate the growtrspense of Norway spruce to drought in each
period along successional stages, we applied a bootstrap static correlation function between ring
width index (RWI) and drought indices. We then selected the monthly indices to which tree growth
responded signifiantly and carried out a closer investigation with a movisje observed a shift in

the droughtgrowth seasonality between the periods 190866 and 1952010. The positive response

to moisture conditions at the beginning of the vegetation period, from MaicMay, was replaced

by the positive response to the amount of water stored before growth beginning, from the previous
November to April. Above that, we observed a clear effect of increased growth to high winter
precipitation at the end of the twentietbentury. The observed increased sensitivity to water stored
during the winter at the end of the twentieth century occurred in all studied successional stages
independent of stand structure. This finding in a landscape shaped by a mixed severity natural
disturbance regime implies that drought stress initiated by a changing climate and an accompanying
increase in vegetation period length is likely not manageable through thinning or other forest
structure changes, thus it seems unlikely that the impacts ohate change cannot be mitigated at
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the stand level. Our results show that with the further increasing temperatures [4], a prolonged
vegetation period, and shifts in snow melting periods, drought sensitivity of the Norway spruce
might occur in mountain aremacross forest structures variety.

Acknowledgment: Funding support was providedy institutional project MSMT EVA4.0
CZ.02.1.01/0.0/0.0/16_019/0000803.
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Long-term variability of air temperature and precipitation
conditions in the Polish Carpathians
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Mountain regions are sensitive to climate changes, which makes them good indicators of climate
change. Several studies have confirmed the recent warming of mountain regions at a rate of
approxmately three times the global average. This increase has been particularly pronounced since
the 1980s and at different vertical zones, but with regionally differentiated intensity.

The aim of this study is to investigate the spatial and temporal varighdf air temperature and
precipitation in the Polish Carpathians. Analyses were conducted for two key study periods, the
historical period of 1852010 and future projections of 202100. The climatological standard
period 19611990 was determined as a&ference periodTo obtain monthly temperature and
precipitation data for the period 1852010, three main data sources were incorporated: 1) the
CARPATCLIM gridded database (196D 10) wi th a spatial resol uti
by Luterbacler and Xoplaki (1850998) and precipitation by Pauling et al (188498), bth with a

0. 5° , ang 8)tinsita Mmeasurements obtained from the Krakow meteorological station (1851
2010)Future climate projections were calculated for two greenhousecgasentration trajectories
(Representative Concentration Pathways), RCP 4.5 and RCP 8.5. The monthly mean temperature and
precipitation data for the period 20221 00 at a spati al resolution
EURGCORDEXdatabasdor five different GCM-RCM model chains.

The resultg[1] confirm that the noticeable yeatio-year precipitation variability has no statistical
significance for the entire period under consideratiout that there has been significant warming of

the area and that this arming has been particularly pronounced over the last few decades and will
continue in the oncoming yearg.he spatial trend of warming intensity increasing with altitude is
observed in summer months (JJA). However its magnitude, due to atmospheric libgtaer the
mountains, is modest. In winter, characterized by more significant warming over the whole region,
the foothills experience and are projected to be afflicted with a more intense temperature increase.
Although dimate change is most evident the foothills, these are the highest summits which have
experienced the most intensive increases in temperature during the recent pdre distinct
spatial and temporal temperature trend differences between distinguished vertical zones prove that
thereis sensitivity to temperature changes at high elevations in the Polish Carpathians, which is also
confirmed by the upward shift in borderlines, a trend that is reflective of general European long
term temperature variability patterns in mountainous areaghe distribution of the annual
temperature contour lines modelled for selected periods provides evidence of the upward shift of
vertical climate zones in the Polish Carpathians, which reach approximately 350 meters, on average

The present study proves thdahe Western Carpathian region has been warming faster than the
global or hemispheric averages; however, it must be noted that the magnitude of these changes, as
well as their additional environmental impact, is seasonally and elevation depenélbatproven
upward shift in climatic vertical zones suggests that in the forthcoming tipegiods, one can expect
temperaturedriven changes in the environmental structure. However, since the humidity
conditions, as expressed by the precipitation amounte darendless and highly spatially
differentiated, increasing temperature will drive more intense evaporation and might ultimately
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cause moisture failure. Since the expected feedbacks are mostly connected to the growing season,
the possible expansion of theophilic species might only result in a reduction of hydrophobes.

Acknowledgments: Research carried out within the FORECOM project (Forest cover changes in
mountainous regiorgsdrivers, trajectories and implications, PSRP 008/2010), supported bfy@ngrant
Switzerland through the Swiss contribution to the enlarged European Union.
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The effect of spruce stands decay on spring water chemical
properties in the Skrzyczne Range in the Silesian Beskid
Mountains

Katarzyna Krakowian, Stanistaw Matek

Department of Forest Ecology and Reclamation , Faculty of Forestry,
University of Agriculture in Krakow, Poland

The spruce stands decay in the Silesian Beskid Mamstincluding the Skrzyczne Range has been
spreading since the 1990s. As a restl#arcutswere performecdon the immense areasf mountain
slopesin the last decadewhich initiateda number of changes in the local ecosystems. @hme of

the study was ¢ recognize the effect of plant cover changes (clearcuts, forest crops establishment)
on spring water chemical propertie3 he study coveredampling of spring waters during different
water conditionsin 2009, 2011 and 2012 from springs affectedéddfpresation andlocated innot
deforested areas. A total of 751 spring water samples wereg/aedifor: temperaturegsonductvity,

pH, sum of ions andli*, Na', NHs*, Kf, C&*, M¢?, F, Ct, NOs, SQ%, PQ3, HCGs concentrations.
Principal Component Analysiand comparison of the values of tievestigatedparameters between
sampling campaignandbetweenthe defined categories of tree standgh Friedman and Kruskal
Wallis tests were performedt was found thatalthough the chenical propertiesof spring water
were mostly determined by abiotic factomich as geology and precipitation, deforestation caused a
substantialdisturbance in the water cycle in the ecosystem and contribdteo changes in the
chemical composition of the psing waters. The increased concentration &fOs, reduced
concentrations oK*, CI, NH4* anda greater number aftatistically significant differences between
the sampling campaignswvere observed inthe water from springs under the influence of
deforestationcompared to not deforested aredsie springs under the influence of forest crops were
characterized by significantly lowezoncentration ofNOz, SO2, Na* K* and CI- than in the other
tree stands categories. Those phenomena were integgrebnsidering such processes as organic
matter decomposition, ions washing out from the canopy, loss of forest retentive function and
intensive nutrients uptake by a new tree generation.
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Additional classes in the Shchukarev-Priklonsky classification
according to two schemes of air pollution influence on spring
waters chemistry in the Western Carpathians

Katarzyna Krakowian, Michat Jasik, Stanistaw Matek

Department of Forest Ecology and Reclamation , Faculty of Forestry,
University of Agriculture in Krakow, Poland o™

ShchukarevPriklonsky classification was created in order to present chemical structure cﬂ:
underground water. It includes 49 classes which are featured by percentage of ions concentrati@h
within sum of anions or cations and for its simple methodology and clear interpretation, the™
classification is widely applied in hydrological studies [1]. In previous decades the underground
water stayed mostly uncontaminated [1] and the ions taken intee tShchukarevPriklonsky
classification, which are only: Na+, Mg2+, Ca2+;, @042 and HCOS3, were enough to present
accurate structure of underground water. However, in last years the share of B@BNH4+ ions

above 20% in underground and spring watexs frequently noted2, 3, 4, 5], which causes that the
ShchukarewPriklonsky classification gives incorrect image of water structure. To assess if including
NO3 and NH4+ ions in th&hchukarevPriklonsky classification is justified, research was coothd

in two forested regions in the Western Carpathians: within the Skrzyczne Range (1257 m a.s.l.) and
on the slope between Jaworzyna Kamienicka (1288 m a.s.l.) and Gorc (1228 m a.s.l.). The Skrzyczne
Range is under bigger pressure of air pollutioomingfrom Ostrawa and Upper Silesia industrial
districts, whereas the second study area is located in the Gorce Mountains National Park and the air
poll utants which get there mostly come from
spatial diversity of NO3 and NH4+ concentrations within the study areas was enhanced by organic
matter decomposition after spruce stands dieback and intensive uptake of nutrients by a new tree
generation According to a modifie@hchukarewPriklonsky classification, 10 new daes were used:

5 including NO3 (number: 6.1, 9.1, 27.1, 39.1 and 52), 3 including NH4+ (number: 5.2, 6.2, 27.2) and
2 including both NO3and NH4+ ions (number 6.12 and 21.12). Two of the classified spring water
samples had only NG3on among the anionsin the Skrzyczne Range, the percentage of NO3
concentration was high during sampling campaigns with both high and low water level, with the
mean ranging fron9.2% to 15.3% in periodic springs and from 7.5% to 11.4% in constant springs. In
the Gorce Natinal Park, the percentage dflO3 increased distinctly after snowmelt and
precipitation periods: mean values from a sampling campaign rose from about 1% to about 3%. The
share ofNH4+ ionsabove 20%vas noted only in 6 springs in the Skrzyczne Rangkee rewly
extracted classes were used to classify up to 35% of periodic springs and 20% of constant springs in
the Skrzyczne Range and up to 11.7% of periodic springs and 4.7% of constant springs within the
study area in the Gorce National Park. Because of ¢batinuous accumulation of nitrogen
compounds from air pollution in ecosystems [6], the share of nitrates and ammonium ions in
underground water and spring water is likely to continue to increase. The proposed modification of
hydrochemical classificationsi a good tool to track changes in the chemistry of spring and
underground water.
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The impact of climate change on runoff trends in the upper
Vistula River basin

Marek Gornik, Karolina Mostowik, Janusz Siwek

Institute of Geography and Spatial Manage ment, Jagiellonian University,
Krak:- - w, Pol and

River runoff trends are closely related to changing hydrologic and meteorologic conditions t
determine water resources. The volume and structure of river runoff ddpen a variety of
environmental factors which may be further altered by human water use. In recent years, resea%]
on the volume and structure of river runoff has become more focused on climate change and @&
impact on water resources on a global scalel anregional scale. The Upper Vistula River Basin
located in a transition zone between areas experiencing streamflow increases (Northern Europe) and
areas experiencing streamflow decreases (Southern Europe). In addition, a generally increasing trend
is observed in the winter months and a decrease in the spring and surhine, 3] Therefore, the

aim of the study is to identify and assess trends in river runoff in the Upper Vistula River Basin for
three periods: 1962014, 19722014 and 1982014. Additnally, the data of precipitation,
temperature and snow cover were considered to better understand the impact of climate change on
runoff regime.

The studied area covers three geographical regions: the Carpathian Mountains, the Subcarpathian
basins ad the Lesser Poland Uplands our analyses we used the following data: daily river flow
records from 86 stream gauges, daily precipitation totals from 71 rain gauges, daily mean
temperature and snow cover from 33 weather stations. The Upper Vistula River 8agers over

50 3km2b@ the smallest catchment area included in the study is 5%. Kbue to different
geographical conditionghe average elevations of selected catchments range from 212 m a.s.l. to
1602 m a.s.l. and the average annual runoff enffom 99 mm to 1574 mm. Runoff, precipitation,
temperature and snow cover tendencies were evaluated using the nonparametric Keardall test

and the TheHSen estimator. A trendree prewhitening procedure was used for series exhibiting
serial correlaibn[4]. The | evel of significance assumed i

The median annual river runoff increase was observed in 30%heo$tudied catchmentgmostly
located outside the Carpathians the period 19842014 Similarly, low annual runoff (@9} has
increased in recent decades. The decrease of low seasonal runoff was mainly obsénmeedimmer

in the western part of the Upper Vistula River Baswhile the increase of low seasonal runoff
dominated in winteracross the whole basin. High annual runoff tendencieso{Qin the studied
periods were not consistert decreasing trends in high runoff dominated in the period 198114

but in the period 19812014 more increasing trendsoccurred Our research has showglear
increasing trends in median of annual and seasonal (spring, summer) temperature in the period
19612014 in over 80% dhe studied catchments. However, there were no significant trends in
winter temperature as well as in snow cover duration. Thelgsia of annual precipitation totals has
shown increasing trends in 54% of catchments in the period 43®&14 but themost of seasonal
trends in precipitation were nosignificant Thus far, the increase of temperature and precipitation
totals has resultedn the noticeable increase in annual runoff in the Upper Vistula River Basin.
Furthermore, the increase of evapotranspiration and higher ratio of rainfall to snowfall may have
affected the seasonal changes in runefthe decline in summer runoff and theacrease in winter
runoff, respectively. Similar results were obtained for mountain ranges of the AlQlagathian
chain [1,2].
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(Mis)management of floodplain vegetation: the role of
invasive species on vegetation roughness and flood levels

Timea Kiss', Istan Fehérvary?, Judit Nagy'

1 University of Szeged, Department of Physical Geography and Geoinformatics,
Szeged, Hungary

2 Lower Tisza Hydrological Directorate, = Szeged, Hungary
N~

The primary function offloodplains is to convey floods,dwever,it could bedecreasd by various
processeswhich reduce the volume of the storage capacity (e.g. by overbank aggradation) or dr
the flow velocity of floods by increasing the roughness (egnse vegetatiorgonstructions). Inthe o
early 25t c. several extreme higtioods appeared in the Tisza River (Hungary), without increase in
discharge. At the same time, the vegetation of the floodplain changed from plough fields and pastures
to forest plantations, and invasive species (Aorpha fruticosabecame widespreadhe aims of

the research were (1) to evaluate the letlgm land-use changes from the point of view of floodplain
roughness, (2) to calculate the vegetation density with and without the invasimerpha(applying

the Parallel Photograpic method), and {8)model (in HEGRAS) the present flood conveyance and

in case of managed vegetation (eliminating invasives).

In the late 1& century wetlands (6B7 %) covered the areabut as the result of mid&h c.
regulation works the floodplain became driedue © channel incision), thus pastures and plough
fields (60-94%) became widespreadd riparian forests (25%) appearedn the late 2th c. poplar
plantations (7833%) replaced them, which provided perfect habitat for invasive species. As the result
of thee landuse changes the mean vegetational roughness of the floodplain increased from 0.033
0.041 (1784) to 0.068104 (2017).

However, our ata-site measurements reflect considerably higher vegetation roughness values
(0.0960.120) if the invasivdmorphais also considered. The natural forests are less contaminated
by Amorpha than forest plantations or fallow lands, and its abundance also changes along the river.
In case of clearance of the invasive species, the vegetational roughness could be deuyagséal

79%.

Based on our modeled data, the height of floods could be decreased-B¢ @3 by proper
management of floodplains (e.g. clearance of invasives). However, this value is influenced by the
floodplain slope and the characteristics of the floodwe. The clearance of smaller patches will not
have considerable effect on flood heights, only the management of longer sections. In these cases
the upstream part of the managed section will have greater git@dd reduction, though at the
downstream endwhere the flood wave must enter into the unmanaged forest again), the flood level
increases due to impoundment.

Acknowledgement The research was supported by the WWF Hungary and the Hungarian Research
Found (OTKA 119 193).
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15 years of the Carpathian Convention
Marta Vetier

Central European University, Budapest, Hungary

The Framework Convention on the Protection and Sustainable Development of the Carpathians
(Carpathian Convention) was adopted by the seven Carpathian countries in 2003. It is not a
prohibitive or normative convention, nor does it aim to add extra burdens to its parties; its role is
rather to act as a platform on several issues in order to bring together stakeholders, catalyze and
harmonize action and cooperation in the region. Sinceadsption, the Carpathian Convention has
been supplemented with four protocols (biodiversity, tourism, transport, forestry) and has enabled
many projects, activities and networks. Although the text of the Convention and its protocols set
out grand aims andpecify concrete actions to be taken, the actual effectiveness of the agreement is
not so clear.

Collaborative governance theory claims that in cases where secamomical boundaries cut
through ecosystem boundaries, such as the case of the Carpatiianntains, successful
conservation of natural resources will depend on international collaborati@Qullaborative
governance theory underlines the need for strong horizontal and vertical linkages among actors
going beyond cooperatiofi].

The currentpresentation will share findings of a research project that has been ongoing since 2014.
The overarching aim of the researginoject isto analyze how a regional convention can contribute

to ecosystenrbased transboundary biodiversity governance systemgpbysing on the experiences

of the establishment and 15 years of the Carpati@amvention. It builds upon multiple data sources
from social network analysis, through qualitative-gepth interviews to participant observation.

The presentation wilfocuson the roles of the actors of the Carpathian Conventitime evolution

of their networks perceptionand their actions. Firstly, it will show what processes led to the
emergence of the Carpathian Conventiaie political dynamics of the fall of the Iron (gtain

created a momentum for change that allowed the emergence ofgumernmental organizations
(NGOs) and transboundary networks, brought new goals and inspirations for many actors, and made
governments receptive to suggestions of international orgatiees and people coming from the

west. These were all necessary ingredients for the emergence of the Carpathian Conv@ihiwe

is not a single initiative, event or person that created the Carpathian Convention, as Frits
Schlingemann, who was head of URE s Regi onal Office for Europe
was really good for that?’

Secondly, it will present how the network of the actors have changed over time. Social network
analysisis a quantitative analytical method that can, amongst othelesscribe the characteristics of

a social network and its individual actors, and thus can be used as a tool to assess certain
characteristics of collaborative governance systems [2]. The research built upon meeting affiliation
data from 47 meetings thabbk place since 2003. The findings show thatery central role in the
Carpathian governance system is played by some NGOs and a research instdaters that are

not usually so much central in multilateral environmental agreements. Beyond the saetiaionk

dat a, the presentation wil/ also show the id:
motivation to access to project funding, the push to gradually broaden the scope of the Convention,
and the role of science and scieAoased decisioimaking will also be discussed and analysed in the
presentation.
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Finally, the presentation will pull the threads together and critically elaborate what the Carpathian
Convention has delivered in realitgwell designedegal text, nexuspproach to governare, cross
sectoraldiscussions innovative governance solutions and training and capacity building in the
regi on. It wi | | al so reflect on how the Carcg
theoretical understandings of regional governance.
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Setting priorities for the management of primary forest areas:
the importance of a harmonized inventory for supporting
regional conservation and restoration efforts

Emanuele Mancosu!, Ana l. Marin!, Dania Abdul Malak!, Marco Trombettit,
Annemarie Bastrup-Birk2

1 ETC/ULSUMA 0 European Topic Centre on Urban Land and Soil Systems,
University of Malaga, Spain

2 European Environment Agency, Forest and environment, Copenhagen,
Denmark

Woodland and forests of the Carpathian Mountaiosnstitute the largest continuous teperate

forest ecosysternmn Europeand at the same timamajor biodiversity hotspof1]. Although forestry

is one of the main pillars of economic and cultural Jiferge extents oprimary forestforests namely
primeval, virgin, quasi virgin and old gmath forestsstill occur. These areas represeah important

natural capitalresource providing a wide range of ecosystem servitleat contribute toimprove

the human wellbeing. The major threats oprimary forests in the Carpathians are forest cover
changes due to urban and agriculture expansion andnore importantly, unsustainable forest
managementincluding illegal logging Several regional management and policy efforts to conserve

this natural capitalof Europe are currently being implementedincludng t he “pr ot o
sustainable forest management ” , ,ad welh asdsevéral Ca
European (Nature Directives) and glolpatlicies (Aichi targets 14 and 15). The work presented here

is part of the initiatives undertaken bythe Carpathian Convention Secretariat (CCS), the
Environmental EuropeanAgency (EEA) and the European Topic Centre on Urban, Land, and Soil
systems (ETC/ULS) under the Protocol framework.

Within this agreement, we present the latest developments in the establishment of a harmonized
geodatabase of primary forest which is then used for a proximity analysis based on forest condition
indicators which results aim to provide support to regionalthorities for prioritizing restoration

and conservation efforts.

Thefirst inventory onvirgin forestsrelies on official input data provided by the Carpathian Parties
about their distribution in the Carpathian countries. The input data was then collatealthe first
Carpathianwide virgin forest layer based on official data. This layer was made available through an
on-line web platform as part of this collaboration. The attributes of the layer include important
information on the state of protectionyvenership, geolocation. From this regional baseline, ETC/ULS
further consolidated the spatial database and implemented some harmonization work using a
common classificatiosystemfor the Carpathian forest type® allow regional comparability and to
enablefurther analysis.

A crosswalk between the different national forest classifications has been developed to reach a
common classification scheme of forest types over the whole Carpathian virgin forest area, also
based on the revision of the participatingdvhber States. The European Nature Information System

( EUNI S) has been chosen as reference nomencl
(European nature information system, https://eunis.eea.europa.eu/) which, compared to the Habitat
Directive ore, is periodically subject to updates and revisions based on European vegetation plot
data.
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The official inventory presented here is the base layer for a spatial assessment of priority areas and
targets for regional management plans aimed to restoratiod aonservation activities over the
whole Carpathian region.

For this scope, the official inventory has been enriched with ancillary information such as the quasi
forest sites provided by Member States or unofficial data provided by NGOs and integraged in
complementary geodatabase. A proximity analysis has been developed around the primary forest
areas included in the extended inventory with the aim to improve the regional governance of forests
in the Carpathian region and providing insights on managemeffibrts needed to conserve, protect,

and prioritize forest restoration and conservation in the region. —i

Restoration and Conservation potentials have been defined as a function of several spatial indica'f%.
Being the Carpathian Environment Outlook (KEQkgion [1] a pilot study for the European §
approach, specific spatial indicators have already been produced byEHEAULS with the aim to
supportforest condition monitoring and the identification of High Nature Value (HNV) forest [3]
and, ultimately, to deglop a governance tool to support international and regional efforts, such as
the Carpathian Convention.

For our purposes, also based on preliminary results [4], a series of sustainable forest indicators, is
proposed for assessing conservation aestoration priorities a) Fragmentationp) Naturalness and
c) Disturbance Indicators [5].

The model is calibrated for each location to identify the extent of the buffered area in which
management measures for conservation or restoration would need fwibgtized.

The integration of the forest indicators and the primary forest locations and their surrounding areas
encompass a holistic and comprehensive assessment to support sustainable forest management
strategies. At the same time, tipeoximity analysis offersaninsight into the current distribution of

forest HNV componentsalso allowingfor further assessmentsf spatial trends providing key
elements in the multicriteria assessment for the identification of HNV forest areas, as expressed in
IEEP[6]. This will supportthe analysis andhe assessmertf relevant instruments for current EU

and regionalpolicies on biodiversity, in view dboth the use of wood for bioenergy and the reform

of the Common Agricultural Policy (CAP).
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Modification of Hungarian Forest Code — new challenge for
nature conservation?

Laszlé Galhidy
WWF Hungary, Budapest, Hungary

WWEF Hungary as a green NGO follows the changes and effects of Forest Code of Hurayaof

the mostimportant legislation related to forest management and also conservatifam more than

ten years. Modification of Forest Code in 2017 significantly decreases the scale, application range
and extent of restrictions related to nature conservation, whichldanfluence the opportunities of
biodiversity protection.

One of the most prominent achievements of Forest Gedame into effect in 2009, valid until 1st of
September, 2017 was the introduction of sacalled forest naturalness categories, which, tdgpet

with specification of silviculture systems and forest functions enabled to differentiate management
principles in forests of different state. With specific suggestions WWF Hungary also contributed to
these achievements.

Modification of Forest Code in0A7 changed the system of silviculture methods and forest functions

as well. Based on forest naturaleness, scope of forests where nature conservation restrictions can be
applied— e.g. protection of residual tree groups, amount of left deadwood, sizeodégiion zones
around bird’ s nests are drastically decreased
including valuable lowland oak forests, coppice forests in colline and montane aressglamental
restrictions disappear. Extent of resttiens are also decreasing compared to the former situation,

and relevance of maximum extents from conservation scientific point of view are highly
guestionable.

WWF Hungary would like to raise awareness that modification of Forest Code decrease theflevel o
protection on major part of forest area in Hungary, which can cause forest degradation, and
consequently decrease in naturalness and also biodiversity.
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Universities as potential facilitators of participatory governance
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The complex challengesf sustainable development, whickociety is facing todaycall for ™
integration of knowledge and approaches frararious disciplinaryfields, and a closer cooperation LQ
among science, policy and practice. This is reflected both in the Sustainable Development Agenda
adopted by the United Natiorf&] and in the academic communifg]. In order to be successfahd

fair governance processes tould involve participation and cemanagement byall relevant
stakeholders.

The traditional role of scientific institutions, such as universities is to create and provide scientific
knowledge to support governance processes. However, thaye responded @ sustainability
challenges by reconsidering theiole in knowledge creationA new field of Sustainability Sciences
has emerged3, 4], which employstransdisciplinary methods of research and teachiagned not

only at crossing disciplinary boundariefut also at looking beyond academic expertise and
cooperating with practical experts, policy makers and lay puf8ic6]. Moreover, the role of science

is envisioned as an active facilitator of and contributor to transformation procep&esStronger
collaboration between science, the general public,a@ademic experts and polieyakers does not
only serve to produce more socially robust knowledge, but can also facilitate integration of this
knowledge into practical application and decistiomaking, as well as support their implementation,
enhancing transformative potential of researfj. Universities- centers of knowledge production
and education are positioned as key actors in leading towards societal transformation in the context
of sustainable evelopment[7]. Moreover,via transdisciplinary research and teachintey can
contribute to the empower ment of “individual
invove ment i n the research process” [ 8]

An example of a transdisciplinary case studgurse, developed within the proje@aucaSus®
Transdisciplinarity for Sustainable Tourism Development in the CaucasusaRddimplemented in

2018 in Georgia and Armenia will be presented, with a focus on the experience in Georgia. The
authors propos that similar approaches could be applied by the universities in the Carpathian
countries, in order to support participatory governance in the field of sustainable development.
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The human-wildlife conflict in the Alps, from problem to
opportunity. Special focus on the return of the Wolf in South
Tyrol (ltaly)

Filippo Favillil, Isidoro De Bortoli', Andrea Omizzolo!, Federica Mainol,
Julia Stauder?, Davide Righetti2, Emilio Dallagiacoma?

1 Eurac Research, Bozen, ltaly
2 Autonomous Province of Bolzano Administration, Italy

geD D

The great socioeconomic transformations that have interested Europe in the last century got a great
acceleration in the last decades, due to relevant changes in tim@mioactivities, in the localization of

living spaces and in the relationships between rural and urban communities.

F8

Also the Alps, a macroegion formed by countries with different histories, cultures and traditions, have
been part of this transformatioand deserve a special attention for its peculiarities. In the Alps, local
communities have been always directly dependent on the mountain ecosystems. Although these
environments could be inhospitable and physically fragile, men have been able to guataiteavn
survival, thanks to their innate resilience power and to the exploitation of mountain natural resources. In
the current cultural landscape of the Alps, it is clear the effects of the human presence, which is also visible
in the new humanwildlife relationship, caused by the return of large carnivores in many areas and
expanding. In the ALPINE SPACE project ALPBIONET2030, having the final aim of enhancing the
ecological connectivity in the Alps, Eurac has analysed the current main huaildiife conflicts following

a social approach in order to identify the different impacts of the conflicts and the current resolution
techniques applied in each pilot area of the project. A part of this conflict analysis is located also in South
Tyrol, an alpine proince in the northeastern Italian Alps, where the wolf is naturally returning. This has
caused conflicts with human economic activities and the raise of ancestral fears. The province is
characterized by a traditional land use, where livestock farming omalpastures is a key activity to
maintain the typical landscape image. Livestock losses due to wolf predation is a new conflict in this area
and it is causing emotional responses and strong discussions on the need for management measures to
protect humarhealth and activities. The Province administration of Bolzano and Eurac Research started a
collaboration in 2017 working on technical and social aspects of wolf return based on empiric and statistical
data. Experts of the Bolzano Province are studying ltket way for the implementation of different
prevention systems on selected alpine pastures in the provincial territory, including fences and the merging
of herds to reduce the risk of predation. In addition, the applied monitoring system guaranteestdereli
overview of current wolf presence on the territory. Eurac Research will point to the collection and analysis
of social aspects related to the presence of this predator in South Tyrol, providing, at the same time, the
scientific background to sustairhé strategic management choices developed at provincial level. The
methodology foresees quantitative questionnaires for the large public and qualitative interviews for local
stakeholder and representatives of interest groups. Thgaing study wants to fithe lack of information

about the general knowledge on this species and analyse the concrete problems related to the return of the
wolf trying to satisfy the management expectations, demonstrate the potentials for a positive coexistence
and reply to thepersonal consternation of the economic operators and of the large public of South Tyrol.
The current contribution wants to highlight the new challenges facing the humaéldlife coexistence in

the Alps, which is finding policy makers, technicians and &myiblic mainly unprepared. Eurac is working

to provide opportunities for positive confrontation and dialogue of the different interested parts, bringing
scientific knowledge, best practices from other mountain areas and new ideasst@pe the Alpine
cammunities and move from a perceived crisis to new socioeconomic opportunities.
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Infroduction to 3 Lynx project
Martin Strnad

Nature Conservation Agency of the Czech Republic , Prague, Czech Republic

The Eurasian lynxs a highly endangered species gmatected under the EU Habitat Directive. The
main threats forthe lynx survival are poaching happening due to lack of acceptance by key
stakeholders and habitat fragmentation. In aifol, non-harmonisedmonitoring and management
among neighbouring staghamper a coordinated approach.

That s why a project CEE1001 3Lynx started t
CENTRAL EUROPE programme (2@D20). Project is led by the Ministry of the Environment of

the Czech Republic. Project partners umbé five countries CZ: Nature Conservation Agency of the
Czech Republic, Sumav a Nati onal par k Admi ni
Environmental Agency, World Wide Fund for Nature Germané: Government of Upper Austria,

Green Heart of EuropeResearch Institute of Wildlife Ecology, University of Veterinary Medicine,
Vienng SLO: Slovenia Forest Servidd: Italian Lynx Project University of Zagreb Faculty of
Veterinary Medicingrom Croatia is involved as associated strategic partner.

The project is focused on three European lynx populations: BohendawariarAustrian
population, Dinaric and SE Alpine populatiohhe main objectives of the project are: a) to improve
lynx conservation capacities by responsible stakeholders through experjetata and tool sharing
(common database for data sharing will be implementda))to jointly analyse gained dataom
monitoring ontransnational levels; c) to implement a harmonideidbt lynx monitoring systemon
population leve] based on several appches (camera trapping, snow tracking, DNA samples
collecting and analysing)also as an instrument to achieve active involvement of key stakeholders
(hunters and foresterghto lynx conservation issues (aimed to improve acceptance); d) to increase
problem awareness among other stakeholder groypsgional training schemes for different
stakeholder groups such as hunters, foresters, schools, veterinariangretcpnnect the activities
and acquired knowledgeo macroregional/multinatioal strategies. Ao aRegional Action Plans

will be developed and signed by implementing partndrgnx monitoring report containing current
distribution and status of populations will be drafted each yeHnis report will provide detailed
information on data and expenec e o bt ai ned wi t hi-rB0.4ed thénfollbwing n x
year, based on the lynx life cycle) on whole population(s) level

The main outputand the biggest challenggill be to integrate all available knowledge froseveral
types of lynx monitoring, caservation and management practices iné transnationallynx
conservationstrategyfor the BohemiarBavarianAustrian population endorsed by Mmorandum

of Understandinggind a sound acknowledgement of the approach by EUSALP, EUSDR, Atgine a
Carpathian Conventions.
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Education of Romani students in Lesser Poland Voivodeship
Agnieszka Swietek

Institute of Geography, Pedagogical University of Krakow, Krakow, Poland

The Romani ar¢he largest ethic minority in Poland (about 2050people) wih largestpopulation

cal |l ed *“ Car pnaLesser Rabland R/oivodeshi(B8500). The issue of Roma education
analyzed in thestudyis important from social and economic point of view, because it has a decisive
influence on the standard of living ofths mi nor i ty i n Plhéamofthe(sBdyi et e
was to define the condition of education of Romani students@sser Poland Voivodeshipsing
diagnostic survey and interviews as well as analysis of the available data, this study attempted @
answer the following research questions: (i) what is the current organization of education on Roma#i
children in Poland and is it effective in Les$#oland Voivodeship? (ii) What is the level of education

of Romani children in Lesser Poland Voivodeship? (iii) What irregularities occur in Romani children
education? The survey was conducted in 2013 on Polish and Romani students in integration classes
in 12 towns of Lesser Pol and Voivodeshi p: And
Kros$nica, Li manowa, Maruszyna, Maszkowi ce, N ¢
Tarnow. Students finishing the pr i mloolpfbstc hool
Polish and Roma origin attending integration classes together were all participants of the reseach.
The respondent group consisted of 528 students (including 43 Romani students). The author

interviewed the staff (headmasters, teachers, Romaedat i on assi stants), M
Of fice workers responsible for i mplementation
and Romani activists (e.g. workers of the Eth

data, organization okducation of Romani children, their level ofntegration and educational
difficulties were analyzed.

The analysis of organization of education of Romani children in Poland showed that Romani children
attend integration (PolishRomani) classes in Polighublic schools. Their education is aided by
teachers, Roma assistants, as wel | Pragsamiogythes up p
Roma mi nor i)t Hhis analysi® boweverdalso pointed to a number of flaws. The lack of
textbooks and otkr didactic materials hinders proper education od Romani children. Additionally,
few publications are available to students and teachers. There is still no system of educating teachers
working with Romani students. Those teachers lack background in culitustoms and the Romani
language

The condition of education of Romani children resser Poland Voivodeshipas analyzed using
indicators devised on the basis of available data of Ministry of the Interior and Administration. Five
indicators were choserrealization of the duty of schooling, attendance, GPA among the Romani
children, the number of said teachers and Roma assistpatsicipation in compensatory classes.
The values of these important indicators among the Romani children in Lesser Polamadéship

are unsatisfactory, but higher than in remaining voivodeshipsheTmost interesting and more
detailed conclusions the author obtained from thesults ofdiagnostic surveyamong students.
Romani children in Lesser Poland Voivodeship have sigaift difficulties studying which stem from
their not being prepared for school and preschool work. The most serious of the identified difficulties
included insufficient command of the Polish language and gaps in general knowledge,|l which
resulted in diffialties in studying. Apart from didactic difficulties, in realization of education of
Romani children the author also identified difficulties in upbringing resulting from the adopted
model of educating the Romani in Poland. The Romani students in majdritytegration classes

are rejected by their peers. The reason is in the intolerance of most Polish students, the stereotype
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of the Romani and financial problems of Romani families. However, Romani students tackling those
adversities receive various formg belp from Romani assistants and teachers. Romani parents are
generally in favour of education, yet they do not support their children sufficiently. Low level of
professionabmbition reflect the low selesteem of Romani students and strong influencparents.

On the other hand, Romani students take active part in school life and various forms of pastime
activities mostly due to governmental programs realized by teachers and assistants. Empirical studies
have shown that in spite of providing the Romanith proper environment for education in reality
many of them still stuggle in this sphere.

Finally, actions are proposed that would eliminate the irregularities in educating Romani children.
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Eco-schools in the Hungarian Carpathians - good practices
and challenges

Aftila Varga, Réka Kénczey, Erika Saly

Eszterh8zy K8roly University, Hungarian | nsti:
Development, Eger, Hungary

Ecoschools are the realization of the holistic approach of education for sustainable developmgﬁt
which has been significantly reinforced by United Nations with adoption of the 17 Sustainalq%
Development Goals (SDGSs) in September Z0, 2015)and among them Quality Education. The §,
SDGs not just declared sustainability as the most important common and global goal for humanitg
but considered education as a significant tool to reach every and each SDG goals.. 122917
work plan for implementation of the UNECE Strategy for ESD invited all UNECE member states to
encouragewhole nst i tuti on approaches by establishing
(UNECE, 2016)

In Hungary approximatef 25% of schools has established ESD plans based on the wholes school
approach of ESD by applying for the E&chool title. The work of the Eeschools are monitored
yearly by a compulsory otine questionnaire and monitoring visits in selected schofl&rga, Saly,
Benk6, & Kbébnczey, 2017)

The presentation will summarize the monitoring data available about the $6twols operating in

the Carpathian region of Hungary. The first part of the presentation will analyse the statistatal

of the monitoring questionnaires of the Eszhools in the Hungarian Carpathians and give an
overview of the main characteristics of the schools and their pedagogical work. The second part of
the presentation will present some cutting edge good etiooal practices Ecschools in the
Hungarian Carpathians, demonstrating the possibilities for citizen science, local or regional
educational activities promoting protected areas, sustainable lifestyles and sustainable economy in
the pedagogical work of sools.

In the three Carpathian counties concerned, 8, 28 and 38% of kindergartens are Green Kindergartens

and only 7, 8 and 10% of schools are the-&dwols. While in schools, with this value, they are in

the |l ast third, N 6 g I oéhdr courties martd yhe ¢apsital forakindergantens. th o f

20152016, 62 kindergarten teachers and 58 teach
institution ecopedagogy’ training within whic
focusedas well.

In the 2017 year survey, all schools of the three Carpathian counties witts&waol experience of

2 to 13 years long were involved. We got answers from 85 schools, 11 schools did not answer. Within
the answers concerning specifically to natuwrenservation and biodiversity, bird feeding and school
gardening continue to be evagrowing activities. In the public cleaning action (TeSzedd!) that covers
the outskirts (for example, forests and streams),-ecboolchildren are traditionally involved,nal
ecaschools are much more active at the nationally organized Sustainability Thematic Week than
the nonaddressees. More and more esthools are in contact with the state forestries in the area,
especially the Eger er dod catetl mspexid datute comservatich activityc h o «
(stream source cleaning, crebsrder nomad camps etc.) or a success story in a nature conservation
or biodiversity competition from the 2017 year. Only a few primary schools are able to organize

‘“ f or e s week grdgranssithat were more commonly used in the pedagogical program and in
the work plan of the school year earlier.
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The final part of the presentation will focus on the challenges -Bcbools face in the Hungarian
Carpathians. A brief overview will begiven about the general social challenges decreasing
population, growing number of minority pupils, then the most significant pedagogical challenges
will be highlighted as the lack of dedicated, earmarked resources for education for sustainable
developmentactivities, the lack of cardination between different initiatives and the project based
development approach which makes it harder to develop andrciinate a long term development
strategy.
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Eco-Island

Istvan Lorinczi

Outdoor Mission Kft ., Budapest, Hungary

Outdoor Mission Kft was foundeth 2006. We were the first in Hungary to carry out researches to
find out more about the voluntary practices of Hungarian companies. We base the development of
our activities and the broadening of product palette on the results of these researches.pashe
years, we have realized many successful communal and social projects. —

From 2010, we have widened our range of activities with informative presentations abo@
environmental consciousness and sustainability. The above mentioned directive of policy wg$
supported even further with the establishing of our Ecological Cultural Foundation.

After numerous environmental projects, in 2015 we founded the-tlay long presentation series

that helps raising the environmental consciousness of elementary schodésts. With the active
support of the municipal council of Szigetmonostor, we could organize the I\tlétaond event this

year. At the event, the students could get to know the basic questions concerning the environment
through experience based methodglolearning, in a playful and fun way. We are very much on the
side of experience based learning. We take a different environmental topic (eg. water, climate
change, the decline of biological diversity, and consumer habits) every year, this way we can
encourage the students and the teachers as well, to return to our event. To keep the elements of the
Ecolsland programme, it is a crucial criterion to urge the participating students to think outside the
box, not in a nowadays narrow and linear plain, bota coherent system of the problems and their
solutions. The holistic way of thinking is one of the potential ways out of the current sustainable
environmentatsocial problems.

We promote the Ecdsland events for the elementary schools of towns and gésin a 70100 km

radius, around Szigetmonostor, but of course any other schools who are interested in the event are
welcome to get in touch with us. Around 1000 students andB@ccompanying teachers visit the
Ecolsland every year. As closingtheyéas event we ask for any form
the teacher, and we would like to share some of these here:

“The event makes the children aware of the f ai

“This event col | ekoowledde irtameat sgstem.ilt was a greatexperience. There
was a |l ot of interactivity involved. Everyone

“... the presentations and activities here ar
education as wel l .7

Our main professional partners and presenters at the event, including but not limited to, MTA
Ecological Research Centre, National Meteorological Service, nota National Park, Hungarian
Museum of Natural Sciences, CEEweb for Biolabiziversity, Humusz Society, Small Communities
Programme, NEBIH, WWF Hungary.
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Formal education about rivers and their public perception -
a meandering road to sustainability

Joanna Zawiejska
Pedagogical University of Krakow, Krakow, Poland

No abstract has been submitted.
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The relevance of transdisciplinary approaches in education
and research for facilitating sustainable development in
mountain regions
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1 University of Natural Resources and Life Sciences Vienna, Vienna, Austria

2 Armenian State Pedagogical University, Armenia

3 UN Environment Vienna Office, Secretariat of the Carpathian Convention ,
Vienna, Austria
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Mountain regions have their own peculiaigs in the distribution and management of natural
resources, which also demands specific approaches in regional development. Tourism can be a way
improving the socieeconomic situation of mountain regions, especially in those located within or
near proteced areagl].

An important aspect of supporting sustainable tourism development is close cooperation among
various stakeholders, taking into consideration its transdisciplinary nature. Academic activities that
bring together knowledge from various acadenfields, as well as practical knowledge of the local
communities, could play an important role in facilitating sustainable tourism development in
mountain regions.

While applied research and fieldwork are part of university practices, cooperation amomnguga
university departments, as well as cooperation with local stakeholders within teaching or research
projects is a less common approach in many Caucasus countries.

The goal of this paper is to discuss appropriate ways of applying transdisciplingmoapheqd2; 3]

in tourism development of mountain regions in order to achieve sustainability. We examine practical
cases of cooperation between local communities and universities in the field of sustainable tourism
development in the Caucasus Region, gsaxamples from Armenia and Georgia.

The research is based on literature analysis, qualitative interviews with different stakeholders, field
studies with university students and teachers
as a teacher ahtour guide in Armenia.
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Stakeholders’ attitudes towards green energy innovations as a
prerequisite to successful implementation: international
experience and lessons learned in the Ukrainian Carpathians

lhor Soloviy!, Astrid Bjornsen Gurung?, Mariana Melnykovych!, Richard J. Hewitt3,
Lyudmyla Maksymiv?, Yurij Bihun4

1 Department of Ecological Economics, Ukrainian National Forestry University,
Lviv, Ukraine

2 Swiss Federal Research Institute WSL, Birmensdorf, Switzerland

3 Information and Computational Sciences Group, The James Hutton Institute,
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4 International Programs, College of Agricultural Sciences, The Pennsylvania State
University, University Park, PA, USA

Energy cooper aeneawsbd ®,s
energy (RE) are emerging across the world, in particular, in Europe and the North America. Such
social initiatives vary in size, success rates and implementation strategies. Decentralization
consigently appears to be one of the most important characteristics of institutional development
and generally, increases the institutional space for local (community) players (Oteman, 2014).
Analysis of international cases shows that a range of systemic lprod hamper the rapid
development and diffusion of RE. Therefore, additional attention is needed from policy makers and
other stakeholders that have an interest in speeding up the diffusion process. A study by Negro et al
(2012) shows that a lack of stabinstitutions, and poor alignment of these institutions with
practices in other sectors and across governance scales are key systemic problems.

In Ukraine, thereare a growing number of social initiatives in the field of energy: commurigyl,

civil sodeties and NGOs, as well as initiatives promoted by government at national, regional and
local levels (Buchan and Keay, 2016). However, Ukrainian energy governance has traditeeally
centralized and toglown, and the process of transition to a systevhich takes into account
stakehol der s’ attitudes is ongoing. A range
initiatives. For example Kharlamovet al (2016) states that process (technological) efficiency is
characterized bythe interaction of physical and cost indicators related to land use availability ,
labour market, and the raw material resources required for the production of electrsitgh as
absolute growth rates and GDP; output increase of each type of alternaise sources; and the
total percentage of RE sources. Innovative solutions concerning the implementation of green energy
projects depend considerably on the support of policy at the local level, development of the
institutional network, individual housebld economic status and living conditions. Despite the
positive perception of RE by local authorities and especially ENGOs, in many R&spsojects in

the Ukrainian Carpathians meet substantial local opposition. While bioenergy and sakngy
projectsare rarely opposed, hydr@nd wind energy projects, considered by business as an attractive
investment, are of often not supported by stakeholders. In particular, hydropower development is
associated with significant environmental risks, which need tadgulated by policies which ensure
transparent planning, appropriate procedures, and compatibility with international and national
environmental legislatio(ELP, 2017).

This study focuses on rural communities in three Carpathian Oblasts: Transcarpdthia,and
Ivano-Frankivsk.The research followed a mixegiethod approach (Morse 2016). Sestnuctured

Zzeomwon snamd ot her communi
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interviews were carried out with stakeholders associated with RE developmdhtassesss
stakeholder attitudesabout thesignificance and future poterdl of woodenergy; its efficient use
for the regional economies and consuraghouseholds, including municipalitiesfrom an
environmental, economic and social perspectiBg 6 r n s e n& S&8dl 201)n g

It should be acknowledged that this study wascondued i n t he frame of t#h
Energy Options for the Ukrainian Carpathians
Education, Research & I nnovation SERI and th
Switzerland.
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City residents’ readiness to a wood energy transition
(Lviv Region Case Study)

Lyudmyla Zahvoyska, Uliana Lutsak

Ukrainian National Forestry University, Lviv, Ukraine

Hypothesisof the research was that energy transition process is a quite weak in Lviv region and
residents of the region citiesrenot ready to this transformation. To answer this question we started
from the DPSIRanalysis [2] to understand drivers, pressures, state and impacts of the complex causal
interactions between people and nature in the realm.

Stakeholder analysis [1] letsuto identify key stakeholders of the transition process and their
interests in it. Stakeholders positioning according two axésfluence or influenced and win or lose
— provides us information on synergies and conflicts among stakeholders and thetb&reupport

or opposition to a wood energy transition in a residential sector of the region.

The next step of the research was SWOT analysis of the energy transition process in residential
sector of the region cities conducted with an aim to get a systeand deep insight into the wood
energy transition process and develop SWe6KTategies [3] for the process development. TOWS
matrix, derived from the obtained information, enabled us to draw four strategies for the further
energy transition of the residdral sector, namely:

1 Conservative strategy attracting investments for wood mobilization, a wood waste processing
and storage, logistic and information support, consulting on all levels of the supply chain;

1 Preventive strategy- developing bioenergy anwvood biofuel markets; introduction of solid
biofuel certification;

1 Aggressive strategy benefiting from international programs, grants and experience to realize
the potential of the region and to fulfil international obligations of Ukraine;

1 Competitive $rategy — subsidizing production of energy from wood waste, elimination of
subsidies for fossil fuel; increase its prices to internalize externalities; introduction of efficient
green tariffs.

The SWOTstrategies for a wood energy transition in the residi@l sector were evaluated according

to sustainable development criteria using analytic hierarchy process [4], namely: environmental,
economic and social. Our findings shown that @enservative strategy (tmvest in the process of
collection, processip and storage of wood waste) was assessed by experts as the optimal one in
modern conditions. Competitive bioenergy market is considered as an obligatory condition for the
transition of the population to a woody biofuels. Respondents mentioned that amustate of this
market in Ukraine needs a substantial development and improvement.

In order to ensure the energy transition, it is also important to introduce a solid biofuel certification
in order to ensure the quality and transparency of the markete Tiext step is to introduce "green
tariffs”, as well as to offset subsidies for natural gas and coal. With such strategies, the urban
population will receive favourable conditions and a clear market signal for changing their energy
behaviour. These measusewere integrated into the DPSIR model developed for the transition
process as a response for current situation.
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OQur experts choice corresponds to the behavi
human behavior describes people whose behagiarmed at maximizing the satisfaction of personal
material interests and needs. Thkénd of behavior is known as a "rational choice". People are
considered to be rationadtrategic actors who seek to get as good a product as possible for as little
price as possible. Accordingly, individual actors will change their behavior (for example, in relation

to the method of heating) in response to political and seeamnomic changes only if they can obtain
certain material benefits from it and avoid significacists. [5] But in recent economic environment

of Ukraine this option is hardly possible.

As a result of the study, it can be argued that in today's institutional and economic conditions, e
population of the cities of Lviv region is not yet ready for thransition to woody biofuels. Such a
transition requires the corresponding value changes, institutions and investments, which are missing
in the conditions of sluggish economic development. Informing the population and education fof-
sustainable developméndevelopment and implementation of energy policy on the basis of
sustainable development will promote the process of energy transition.
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Bioenergy, in particular energy wooaan play a decisive role in the transition toreew energy

system [1] In particular in forested region# is an obvious choice tasethe re-growing resources

nearby, especially as thetensifieduse of energy woodould also strengthen regional added values
Despite these undoubted benefitkears we r t o t Toe bquurens toiro mnotsimgleo b ur
Apart from the resource availabilit and the inherentenergy potentialsalso unwanted effects of
intensified forest use for energy purposes should be taken into consideration. Not he@sérais

less tangible factors influence the decision and capability to expaneéfti@ent use of bioenergy at

the local scale.

As an integral part of a SwisSkrainian researchcollaboration [2] focusing on the Ukrainian
Carpathians, this studyaddresss the above question fromboth, a natural scienceas well as
socioeconomic perspectivékraine, one of the most energy intensive countries, relies strongly on
fossil fuels and nuclear power [3]. With hydropower and emerging renewables covering only a small
share, the potential to expand biomass use for energy purposes, primarily for heating, isTigh
resource potential of woody biomass in Ukraine amounts to 4 Mt annually. It includes sawmill waste,
wood-cutting waste (branches, crowns), firewood and somémézal timber, which is currently
exported. While there is additional forest potential, road transportation of the lumber is a limiting
factor for heating and power generatidd].

To complement statistical dateggregated at the national level am$pired by a recent call to render
research more societally relevant [5], this project useattigipatory videotogetherwith a set of
interrelated activitiesto shed light on local realitiesThe participatory video intervention built on

the outcome of 8Best Practices Contest published in two districts of the Ukrainian Carpathrans
early 2018 [6]. The contest aimed at eliciting visionary ideas and examples of innovative energy
practices in the field of energy wood [7]. To gain a better understandirlg ofc a | peopl e’ s
and coping strategies to cover their daily energy needs, in particular heat demand, a participatory
video intervention was conducted in the town of Boryslav, Lviv Region, i.e. in the place of the prize
winning project that hadbeen awarded by the contest evaluation committee. Six local residents
representing various community voices were selected for an intensive training and practical film
shooting in June 2018.
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The paper describes the process of the-@reek participatory vide intervention that started with

a series of interactive exercises feeding in into the creation of a storyboard and film. On the
background of the ongoing academic research aiming at the assessment of the sustainable potential
of energy wood in rural areasf the Carpathians, this work presents the missing pieces in the big
energy picture of Boryslav and other foredependent communities in Ukraine. In the same vein, it
critically reflects the added value of participatory video as a research tool. Prymariterms of
eliciting information and the interpretation of such, but equally in terms of a joint exploration of
relevant research topics by members of the local community together with scientists.

This exercise was conducted in the frame of the project dent i f yi ng Ener @y

Ukrainian Carpathians?” supported by the Sc@is

l nnovation SERI and the “Stiftung fiar Wirtsoh,
o
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The creation of sustainable tourist destinations in the Carpathian states is a priority stimulated by
WTO recommendations, European policies and the Carpathian Convention. Romania, through the
ecotourism certification system, subscribesttas deed, but acquiring certification is not enough to
ensure a strong and secure sustainable development (SD). In this context, the present study takes
into consideration the national (Il IUCN) and natural parks (V IUCN) of the Romanian Carpathians
certified or not as (eco) tourist destinations to test which are driving directions that can maximize
the sustainable development of tourism. With the help of the GIS and SPSS toolsdimatisional
assessments were carried out on the basis of a set of itwdgcaonsistent with those of GSTC, EU

[1; 2] and those for ecotourism destinations in Romania, with five value thresholds grouped into four
sections: management, economy, communities and the environment. The results have shown that
driving factors for maimizing sustainable development are management of the destination,
followed by benefits to communities. Within them, management predictors for maximizing
sustainable development are medical safety services, physical integrity, then smart connectivity
covelage, and local communities are promoting products own and then work. In the next step, we
identify and interpret the gaps by sections and driven factors of 22 destinations. Thus, it was revealed
that parks can be included in only three categories, withitheurrent status of ST: medium
development, followed by good and weak. This suggests that the SD of ecotourism destinations
should be accompanied by a development rating system that will maximize this process. It has to
create a greater connectivity of iernal management with a number of external components, a
careful management of the involvement of local communities and services for tourists [3] and the
environment.

References:

[1] Blancas, F.J.; Lozafloy o | a , M. ; Gonzal ez, M Tourdssm Labeks@roppsal Eur op
using a composite indicator. Environmental Impact Assessment Revie®4 54, 39

[2] Mendola, D.; Volo, S., 2017. Building composite indicators in tourism studies: Measurements and
applications in tourism destination competitivenesgidm Management, 59, p. &5B.

[3] Matei, E., Vijulie, I., Manea, G., Dezi, S., 2014. Changes in the Romanian Carpathian tourism after the
communism collapse and the domestic tourists'satisfaction. Acta geographica Slov&ri&s3454.



15-18 October 2018
Eger, Hungary

Unique features of the Romanian Carpathians - opportunities
for a sustainable tourism development

Octavian Arsene’, Doru Tudorache?, Alina Carlogea?, Roxana Astefanoaiei?

1 Ministry of Tourism, Bucharest, Romania
2 National Institute of Research and Development in Tourism, Bucharest, Romania

Romanian Carpathians cover a large part of the surface of the country (about 28%) and at the e

time about50% of the surface of the Carpathian Mountains is located on théaeyrof Romania. N
(]

This area Bglesout due to its outstanding natural and cultural features. Thus, 55.5% of the forestg’
covered areas in Romania are located in the Carpathians, including, among others, a large parflof
the virgin forests in Europe (here af reservations included in the UNESCO Siténtientand
PrimevalBeech Forest$ theCarpathiansand Other Regions of Eurppgdoreover, in the Romanian
Carpathians, there are also 22 national and natural parks including two biosphere reserves and the
only geopark of the UNESCO Global Geoparks Network in the country.

At the same time most of the cultural monuments on the UNESCO World Heritage List in Romania

are | ocated in the Carpathian Mountai nsurofal |
the eight churches adorned with exterior frescoes in Bucovina, all eight wooden churches in
Maramures, all seven f oansylaria, as dell ashHurerdastery.inn s o

addition, severalitems on the UNESCO list of intangibleltural heritage, suchasth€al us Ri t U
(«Ri t u a IFAuui») a@dihke Qraftsmanship of Horezu ceramiasriginate in the Carpathians.

The previous attractiosare supplemented by a series of other representative cultural monuments
that draw tourists alot; many of them can be included in the European Cultural Routdsllie

Wi esel's House in Sighetul Mar mati ei (Europea
Church in Sanmartin, Harghita County (Saint Martin of Tours Route), the Roman churchban
lulia, Densur Cisnadioara (TRANSROMANI CA) , Aiud (It

Church (Eur opean Route of CistercilarfEurdpbahey s)
Cemeteries Route), -Caxcviaitlaat an ds p@a RoetsairHisgetici ( Eu r
Thermal Town), the locality of Marginea (European Route of Ceramics) and so on. It can be said that
most of the cultural itineraries that are developed or that can be developed on the territory of
Romania include tourist attractions loted in the area of the Carpathian Mountains, thus bringing

a comparative advantage to this area.

At the same timethe Romanian Carpathians are crossed by two of th&apean longdistance
footpaths (one covering entirely the Occidental Carpathians and the other covering the Oriental
Carpathians and the Southern Carpathians) and by two of thEdrdpean cyéhg routes(both pass
through the southwestern extremity of the country through the countiexf Cardt Severin and
Mehedini).

The existence of this rich natural and cultural heritage in the area of the Romanian Carpathians,
whose various features are included in the patrimony of UNESCO, with destinations that can be
embeddedn European CulturaRoutes, as well as the presencdeafopean foot and cycling routes

are comparative advantages of the tourist destinations in the Carpathians, providing prerequisites
for the development of complex tourist products ftvetsegments of touristeterestedn these kinds

of activities
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The opportunity for the sustainable development of tourism in the region of Carpathian Mountains
was also identified in two strategic documents, one of national importance (the Strategy for
Sustainable Development of the Catp@ns) and the other of international importance (the Strategy
for Sustainable Development for Tourism in the Carpathians), both covering cumulatively 878
territorial administrative wits.
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Community based tourism in Dartlo: towards a better
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Tourism has become part of development strategies aimed at revitalizing rural areas, espec|
mountainous areagsyhich are facingabor migration and destructive economic structur€szer the
past decades, several concretiéiatives in mountain tourism have been promoted in Georgvaere
the role of tourism is recognized as a catalyst for conservation of nature and cuttezsification

of rural economy andlevelopmenbf strong communitie$1].

Pagegg

We will present a case afommunity based tourism in th&ushetimountainous regioriocatedin

the north-eastern part of Georgjawith an emphasis omartlo \illage. The recently implemented
projects in thisvillage on nature conservation, revitalization the cultural heritage of a mountain
village and improvement of local livelihoods encouraged locals to preserve kaeg their
community active andattractive[2,3,4].

The study analyzes tourissimduced changes ifiushetj as a result of a wefunctioning cooperation
between the local community, regional municipality and international development agencies. This
new approach is vastly differeritom the traditional tourismgovernance thatlominatedin Georgia
during and after theSovietperiod The case of th®artlo Jllage could provide a good example for
other communities in mountain region$].

The study is based on document analysis, qualitative interviews with different stakeholders and the
aut hor s’ texpenences. o0j ec
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The Svydovets ia mountain range located in Western Ukraine. It is one of the highest ranges of the
Eastern Carpathiansvith 4 peals higher than1700 m a.s.l. and one peak higher than 1800 m a.s.l.
More thanhalf of all glacier lakes in the Ukrainian Carpathianso{@ of 17)are located there as well

asone of the keycomponents of théransnational composite nature UNESCO World Heritage site
“Ancient and Pri meval Beech Forests.df the Ca

The whole mountain range is a unique part tiie Ukrainian Carpathians due to the high
concentration of rare, redisted, relict and endemic plant, animal and fungi specid® central part

of the Svydovets mountain range and the upper part of the Chorna Tysa Rieermportantfor

boththe Ukrainian Carpathiangndthe entire Carpathiammountainsystembecause they ensuthe
ecological stability of the region. In particular, according to tlata published in"Nature
Conservation Valuaf the Central Svydovets Mountains (Ukrainian Carpathigtisthe territory of

the massif is home to 42 plant species and 51 animal species listed in the Red Data Book of Ukraine

2].

There isa numberof protectedareason the territory of the Svydovets massif. In particular, the
southwestern part of the masdifelongs to the Carpathian Biosphere Reserve. 4 objects are nature
protected areas (zakaznikef local and national importance: Smerekovi Carpétyest reserve,
Apshynetsky hydrological reserve Bila ta Chorna Tysachthyological reserveand Stanislav
botanical reserve 3 more objects are natural monumentgorozheskahydrological natural
monument, Gerezhaskahydrological natural monument and Andromedabotanical natural
monument.

The Svydovets is also part of the Emerald Network, which is protectedirtdgrnational
environmental treaties, iduding the BerneConvention [3]that is also ratified in Ukraine. The
implementationof the Emerald Network principles in Ukraingill help improvethe legal framework

for biodiversity conservation, providgracticd tools to form a natioral ecological network and
harmonizeUkrainian environmental legislation withhe standards of the EU Communiincluding
NATURA 200@rinciples. As of November 2016, the Standing Committee of the Berne Convention
approved 271 objés of the Emerald Network on the territory dfkraine. In particular, there are 2
objects on the territory of the planned resort: Skhidnyi Svydovdisahd Marmaroski ta Chyvchyno
Hryniavski Hory [9].

Unfortunately, there are plans to build the largekt sesort in the Carpathians in this unique place.
The total area of the recreational complex will coue¥30 hectaresccording to the announcements
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made orthe plannedactivity [6]. 23 ropeways, 120 restaurants, 60 hotels, 390 cottages, 10 shopping
centers, 17 rental equipment items, 2 bank branches, 3 fithess centers, 5stoudtyed parking
spaces for 6000 cars, 230 km of ski tracks and 89.9 km of higlar@ptanned to be builAltogether,

the infrastructure is designed to accommodate @) peoplat the same timeAbout 800 hetares

have been earmarked for housinggmmercial, economic and recreational infrastructure, including
the areafor engineering communicationst Is planned to buildseveralreservoirs withthe total
volume of 126Q 0 0 Oto pmovide the necessary amount of water both for tourists and for the
artificial snow production. Also, up t6,800m3 sewfagewaters will be produced by the ski resort
daily and depleted directly int@ila ta Chorna Tysachthyological reservewhich is also a part of
Marmarogki ta ChyvchyneHryniavski Hory Emerald site.

According to the construction plan, up to 850 ha are earmarked for deforestation in theMoea.
than 300 ha of the plannedearcuts arelocatedin the water protection zonand about 33Ga s at
an altitude above 1,100 metewshich should be protected by the Lagf Ukraine* @the Moratoria
on Clearcuts on Mountain Slopes in Junip&eech Forests of the Carpathian Redion Def or e st
will increase the rislof soil erosim, flooding, andavalancheland-slides forest fires decreased water

table, inadequate water resourcésr domestic and commercial uséncreased water pollution
decreased food production (mushrooms and berrges] loss of income due teedreased progion

for natural medicine
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In general, 93 species listedtime Red Data Book of Ukraine and dozarfispecies of regional and
international red lists will be threatened as a result of the project implementatie. insist that
such largescale anthropogac impact on these territories thainclude unique habitats of rare,
endemic, relict and arctialpine species of flora and faumainappropriate Also, building Svydovets
Ski Resort willviolate the requirements of theational andinternational laws. Apshynetsky, Bila ta
Chorna Tysa\Vorozheskaand Gerezhaskarotected areaare locatedlirectly on the teritory of the
potential resort, as well as Skhidnyi Svydovets addrmaroki ta ChyvchynoHryniavski Hory
Emerald sites. The ski resostll have a direct impact omll protectedterritories mentioned above

We suggest that the territory of the Svydovets mountain range be made a protected area. There are
two scenarios that we support: either create here a landscape resesafeaznik (IUCNcategory 1V),

as suggested by Kagalo et al (2018) [1], or include this territory into the Carpathian biosphere reserve
(IUCN category II), which is preferable in our point of viei.less desirable scenario would be
creating a regionaldndscape park onhti s t erri tory. This status
protection for the ecosystems and species, and therefore may be used by the investor as a trick to
both build a ski resort and to formally comply with the request of the nature conservationists.
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Considerable changehave occurredin the Scotish uplandsand Ukrainian Carpathianssocal,
including demographice.g.workers leaving); economic (renewable energy, tourism development)
institutional (e.grelating to new policy documents, tenure rightahd environmental€.g.driven by
climatic change)Some uplandegions require strategs for risk prevention €.g.alleviate floods,
windfalls, soil erosion) and the preservation of biological, landscape and cultural diveFsty.
example, the decline of agriculture in some localities affects cultural landscapes via land
abandonment. In ther places, small private enterprises intensify wood productiery.for using
biomass for energyAn expansion ofsmall businessese(g.tourism, infrastructureor wind/hydro
power), new social enterprises and social entrepreneurdeijg.health care or renewable energy)
and new activities€.g.mountain biking may support sustainable economic growth. However, some
changes may entail environmental and soathlallenges to uplan@cosystems andhay at times
threaten sustainable provision eicosystenservices.

Important research questions therefore includeaddolocal peopleresiding in theScotish uplands
and Ukrainian Carpathians perceive the changes and how do Heeyth& future? What are the
pathways towards sustainability®/hat are the dominant attitudeso sustainablegural development
and how can they be translated into policy desigmmsl operationalised by using socially innovative
tools, strategiegndadaptivemanagemenpractices?

The research employed a case study approath the use of mixed methods. By addressing and
comparing selected case studies in mountain areas in Scotland and Ukrainian Carpathians, it has
developed a better understanding of: (i) humasnvironmental interactions pertaining to social
ecological systes (SES), which is considered to be crucial fordégigninginnovative responses to
address contemporary challenges uplandsand t o enhance the systel
perception of pathways to change by relevant stakeholders to suggest tooatelgies taenhance

the resilience ofSES anddvancethe wellbeing outcomes derived frorthese (iii) management

options, policies or institutional arrangements responsesg.g.social innovations)- to assist in
overcoming the challenges and achieg the SES sustainability at a local scale

The pilot findings indicate that éliberative governance systemsan enhance thecollective

agreement hierarchically, intersectorally and spatially on (i) how to attain desirable tradeffs

between normarketed and provisioningecosystem serviceig a locality, and across the territory
and (ii) which strategies, policy instruments and management toolsise in order topromote a

more sustainable deliveryof ecosystem servicesParticipatory decisionmaking processesand

collaborative networks,nvolving scientists and otherelevant stakeholders can assist in the
developnent of a better understanding of the drivers and pathways of change, @ribw these
drivers mayaffect marginalisedural areas and local communities residing in these areas.
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Pathways to changewith opportunities and challengethat local communitiesin the Scottish
uplandsand Ukrainian Carpathianare currently facing have been uncoveredheresultsoffered
someusefulinsights into innovative responses to addrebesechallengesincluding through the
development of a betteunderstanding of social innovation and linked novel governance
mechanisms, specifically ithe context ofrural developmentadvancing the knowlege of success
factors and the subsequent enhancement of social innovaiionsral areasn the uplands.

Acknowledgement: We would like to thank the Scottish Government who supported this research
through their Rural Affairs and the Environment Stratdgesearch Programme and the European
Commission for support to the project on Social Innovation in Marginalised Rural Areas (S|MRA)
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Agreement No 677622. o)
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The debate on social innation has rapidly expanded over the last decade. There are considerable
expectations of the potential of social innovation for addressing urgent societal challengegain
communitiediving in mountain regiors. Forests provide a long list of benefitspgeople and are vital

to communities. Sustainable use of forest ecosystem services can provide a substantial contribution
to the wellbeing of those communities. In spite of the importance of gbiia climate change
mitigation highlighted since Rio Earttsummit in 1992, potential afural communitiesliving in
mountain regionshas been overlooked in a long term.

We follow approach developed in the Horizon2020 project SIMRA (Social Innovation in Marginalised
Rural Areas) and explore social innovation rural communities asEr econf i gur ati o
practices, in response to societal challenges, which seeks to enhance outcomes oniseicigtahdell
necessarily includes the Ilaformged dye imevation tlebry thei v i |
principal concern of the paper is to determine the types of Sls, which are likely to occur in
marginalized rural ares(MRASs), and what cabe done to enhance the innovation potential across
different types of MRAs. Emergence of social innovations is seen asollextive action, which is
comforted ordistracted by its surroundingand societal challenges that are affecting dynamics of
changes. A key questions to be addressed fley communities in some MRASs respond to societal
problems? How to integrate experience and local knowledge on forest ecosystensedervices,
organization and shared responsibilitgto the foest governance to enhance ledtig7n particular

the aim is toi) identify the patterns that enable and constrain (leitis, pathdependencies) efforts

for social innovations inrural communitiesliving in mountain regionsto emerge, nurture and
develop, ii) present framework for understanding relationsd) variable and trajectorieof Sl in
marginalized regions and apply thefar rural communities.
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Social innovations in the mountain region environment:
conversion of secondary Norway spruce stands in a focus

Lyudmyla Zahvoyska, Oksana Pelyukh

Ukrainian National Forestry University , Lviv, Ukraine

Nowadays, when humanity operates at the edge of the planetary boundft]eshe adequate
solutions to tackle the challenges have to be developed. In recent approaches a complex natu&of
the realworld problems is described as a nexus of interrelated-hosar processes. Ability of eo
evolving social and ecological systems to s®ifanization and emergent behavior, as well as to g
converge towards an own attractor(s) reveals the necessity toa@ higher level and to apply a
transdisciplinary approaches to activate and
ability to solve the problems in a systemic way.

Conversion of evenaged Norway spruce stands in the Ukrainian Carpathianme of such
challenges4]. Quality of mountain forest ecosystems determines local people wellbeing. Complexity
of stakehol der s’ interests should be analyzed
of each stakeholder of the process amdpresent it in a comprehensive way. Stakeholder analysis
[1] enables a decisiemaker to identify winners and losers, initiators and impacted stakeholders
and, therefore, understand support and opposition groups to the process. Stakeholders networking,
interacting and knowledge exchange will significantly increase bilateral trust and help to enhance
the conversion process. As literature on social innovations shows, participatory approaches and
networking stimulate stakeholders to develop own innovative tinsnents for payment or
compensating the forest ecosystem services providers and, as a result, to improve environmental
guality and human wellbeing.

We tested a hypothesis on impact of social interactions on a diffusion of innovative activities with
an agent-based model of a forest cluster activigyeening [3; 5Jand revealed that number of links
among agents significantly impacts a speed of the process, especially on the initial stage.

Acknowledgement The agenbased model of eamovations diffusion in a forest cluster activity was
developed under the framework of Fulbright Scholarship Program at the Portland State University,
Oregon, USA in 202617.
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What are the attitudes of local stakeholders towards multi-
functional changes in woodlands of the Ukrainian
Carpathians?

Albert Nijnik?, Serhiy Kopiy?, Maria Nijnik3, Lyudmyla Zahvoyska?, Leonid Kopiy?2
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2 Ukrainian National Forestry University, Lviv, Ukraine
3 The James Hutton Institute, Aberdeen , United Kingdom

In this research stakeholder attitudes towards ecosystemsed forest strategies and management
practices in marginalized mountain areas of tbi&rainian Carpathians were analysed. The focus
was on multifunctional changes in upland woodlands, as those were viewed by relevant
stakeholders. A final goal was to assist decisinakers in evaluation (e.g. through stakeholder
evaluation using the suggsted method) and implementation (through stakeholder engagement) of
sustainable forest policy and management decisions. Timeefhod, with the sequential application

of its correlation and factor analytical tools, was applied to elucidate a range ofirexiattitudes

(e.g. towards the expansion of woodlands under climate change and other drivers) and the spectrum
of sustainability (its ecological, economic and social components) to which they relate. Dominant
attitudes of representatives of relevant sthiodder groups towards mukfunctional changes in
forestry in the Carpathian Mountains were revealed and explained, along with key factors
influencing the attitudinal diversity. The results improve our understanding of stakeholder priorities
and of commonkties and differences in existing attitudes/perceptions, providing some indication of
how the diversity of attitudes towards forestry changes (e.g. integration of woodlands in mountain
landscapes) could potentially influence sustainable forestry decisimatuding those promoting
participation and enhancing social innovation. At times, entirely opposite attitudes (e.g. of the so
called Conservationists and Productivists attitudinal groups) towards forestry practices and key
objectives of forestry in theCarpathian uplands were revealed. However, it was found out that
overall people put strong emphasis on mtfiinctional forestry and stakeholder engagement in
decision making processes.

Acknowledgement: We would like to thank the Scottish Government wpposted this research
through their Rural Affairs and the Environment Strategic Research Programme and the Europear
Commission for support to the project on Social Innovation in Marginalised Rural Areas (SIMRA)
providedf r om t he Eur op e a2 RedearchoandélrmovaiionrPrograramuer2@ant
Agreement No 677622.



15-18 October 2018
Eger, Hungary

The impact of agrotourism as a function of women's
professional activation

Magdalena Kubal-Czerwinska

|l nstitute of Geography and Spati al Management
Krakow, Poland

Since 1990s rural communities in Poland have undergone significant economic transformatiQng.
These have patrticularly affected the residents of the Carpathiaumains. Decline in traditional
branches of economy has prompted the region to seek new pathways for local development with
view to enhance the welbeing of rural communities and bring them towards the goal of &
sustainability. Service sector industriesuch as agtourism, are seen as means to facilitate
entrepreneurship and improve employment opportunities. sigurism helps residents of rural
communities utilise environmental capacity of the region for the purpose of secmnomic
development. It enales effective combination of traditional agricultural activities and tourist
services provisionWomen have the primary responsibility for running, maintaining and managing

the agrotourism business, due to its close affinity with hospitalitsaditional y a woman’ s t

Thispaperai ms t o better understand womenbotarismar t i c i
the Polish Carpathian Mountains. It demonstrates how engagement iata@grism activitiesmay
enhance women’s socicahmuetep ower ment i n rura

In order to address these research aimswaltistage andgualitative methodology was developed.
The materials collected during interviews with thmanagers of purposefully selected agrotourism
farmswere fundamental for solving the researphoblem.l conducted seventy walepth interviews
(between 201:2014)with women - managers of purposefully selected agrotourism farms, using a
previously verified questionnairg19.5% of the agrotourism farms in the area of the Polish
Carpathians withinMit opol ski e voivodship borders).

The study shows the key role played by women in the development aftagrism activities in the
region. This has transformed traditional family relationships with the function of household head
now attributed to women. Agrtourism develops familial forms of entrepreneurship. Women mostly
engage in guest service, combining it with family responsibilities and farm work. As manageys

are responsible for organizing the accommodation, nourishment and other services prawded
guests. Women make business decisions, represent their own famidswisvisitors, solve problem
situations. They accept the necessity of reconciling thvith their numerous otheduties because
such reconciliation is closely related to the traditi perception of the way of life in the
countryside, where one's own duties should be performed rather than relegated to family members.
Obtaining income and the development of professional activity provided women with a subjective
sense of satisfactioricomfort” and independence. Women saw it as their own contribution to the
livelihood of the household.

The development of agrotourism does not lead to the creation of new jobs, but to the multiplication
and intensification of the duties already performég members of the household. Organizational
changes of a household as a result of tourism are progressive and with the acceptance of family
members do not lead to conflict and do not destroy the family order. Together family members shape
the systemofredt i onships in their division of duties
work for the benefit of tourists is perceived by them as a professional activity, unlike running a farm
and a household, which are not classified as a profession.
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The mamer in which female managers run their own homes determines the success of their
agrotourism activity. The manager s’ i ndi vid
relationships related to female personality traits, such as empathy, care, intwtigratience. The
success of running an agrotourism farm is also determined by their attitudes and managerial skills,
such as the ability to organize work, coordinate duties, make independent decision and take
independent actions. All personal qualitiesngpetences and interpersonal contacts are defined by
the individual social capital of the managers, which creates the economic value of an agrotourism
farm. Developing their own qualities and abilities, women build an "agrotourism product” on their
farm. The personal involvement of women managers and the development of their individual social
capital is reflected in the process of their empowerment. The development of agrotourism allows
women in rural areas of the Polish Carpathians to overcome their seoédtion.

The lack of institutional support towards women empowerment hampers collaboration between
individual agotourism businesses, hinders networking opportunities and restricts formation of
collaborative partnerships. In the absence of institutiosbport, informal contacts with neighbours
represent the only opportunity for women to
engagement in agtourism has enhanced their societal role and facilitated better involvement in
community activities inthe region.
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Disturbance-based management for old-growth
characteristics and late-successional functions in mesic
temperate forests

William S. Keeton

School of Environment and Natural Resources, Univer  sity of Vermont,
Burlington, VT, United States o™

Introduction %
Sustainable forestry practices contribute to watershed functioning, carbon sequestration, ang
biodiversity conservation as well as the provision of harvestable resources. A challenge lies T
determining the mix of management approachesncluding type, timing, intensity, and spatial
configuration of silvicultural treatments- necessary to achieveustainable foresmanagement
objectivesOne possibility is to focus on the architecture of individual forest stands and their spatial
arrangementwith the goal of increasing the complexity of stand development conditions and habitat
representation at landscape scales (1). Patch and fdestlopment dynamics associated with
natural disturbance regimes provide a useful guide for designing thi® tgp disturbanceébased
approach (2). In North America as in Europe, there is growing interest in disturbabesed
silviculture as a way to restore undeepresented habitats and elements of biodiversity as well as
other ecosystem functions itemperatdandscapes. Restoration of edgowth forest characteristics

to a portion of the secondary temperate forestsat predominate in some mesic temperate
landscapes, including the eastern United States and parts of the Carpathian Mountain isgioa,

such example(3).

This study tests the hypothesis that an approach called "Structural Complexity Enhancement” (SCE)
canaccelerate rates of lateuccessionabld-growth structural development andustain a broader
array of biodiversity in northern hardwoodonifer forests compared to conventional selection
systems. Additional research associated with this project has examioaron fluxes and storage

in aboveground pools as well as economic tradeoffs.

Methods

The ongoing, longterm project employs aeforeAfter-Control-lmpact experimental desigto
compare SCE against two modified unevaged treatments, singlgee and group selection.
Manipulations and controls were applied to 2 ha experimental units and replicated four times at two
research aremin the Green Mountains of Vermont, USA. The selection treatments and controls
were replicated two additional times at a study area in the Adirondack Mountains of New, USA
Structural objectives for SCE includeertically differentiated canopiesJevated standing dead and
downedcoarsewoody debrisfCWD)densities, small canopy gaps, andaiocation of basal area to
larger diameter classes. The latter objective is achieved using an unconventional marking guide
based on a rotated sigmoid targgiameter distribution. The marking guide is also derived from a
target basal area (344ha.) and maximum diameter at breast height (90 cm) indicative efjodavth
structure. Accelerated growth in larger trees is further promoted through crown release.
Prescriptions for enhancing snag and downed woody debris densities are based on stand potential.
On some units downed CWD is created by pulling trees over to create pits and exposed root wads.
Variable density horizontal structure, including small ggs02 ha mean), is an explicit objective of
SCE, wheresmithe group selectiompeningsaverage0.05 han sizeandareintended to emulate the
reported scale of canopy gapstime region (4. Legacy (or residual) trees aretained within gaps

to further approximate natural disturbance effects.
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Data on aboveground carbon pools, soils, vegetation, herpetofauna, and fungi were collected over
two years pretreatment and ten years posteatment. Operational expenses and revenue, sorted
by treatment unitand product grade, were tracked during and after logging operations, as was
information on market conditions. Analyses consisted of a variety of univariate and multivariate
statistical approaches. These examined both empirical response data as walhéslstelopment
projectionsmadeusing the Forest Vegetation Simulator (FVS).

Results and Discussion

There will be significant differences in stand development based on FVS simulation modeling. Late
successional structural characteristics will develop aogreater degree under SCE. Large tree
recruitment rates were related primarily to the form of residual diameter distributions and, possibly,
to maximum diameter limits. Ten years after harvesteasure@boveground biomass in SCE units
was 15.9% less thaimulated neharvest baselines, compared to 44.9% less in conventionally treated
areas(5). While passive management yields the greatest carbon storage when accounting for both
in-situ pools and woogroducts (6) SCE achieves values significantly closethis baselingelative

to conventional management (P=0.006).

All treatments were successful in maintaining overall richness and/or abundance of understory
plants, terrestrial salamanders, and fun@tatistical model results show that over time, unstery

plant responses were strongly affected by overstory treatment and less influenced by soil chemistry
and drought stress. However, diversity for sensitive, latecessional herbaceous plants increased
significantly in SCE units and decreased sigrfitdy in the semiopen canopied conditions within
group selection units®). Fungi and salamander responses were strongly associated with microsite
characteristics, particularly CWD, and increased significantly (P < 0.05) under SCE, but showed no
statistically significant decrease in gaps created by group selection in comparison to cor@rols (
9). Tree regeneration responses for SCE were sufficient to sustain merchantable growth and yield
as well as a diversity of species, though competition with begamiowgs was a limitation under all

the treatments tested (10Jhe results suggest that a variety of silvicultural techniques can help
maintain latesuccessional biodiversity in managed forests, so long as they promote structurally
complex stand conditions.

SCE is economically profitabler breaks evemnder the right site and market conditionbut does

not maximize timber revenue Potential applications include oldrowth restoration, riparian
restoration, carbon management, and low intensity commeifciedst management. Silviculture for
old-growth forest structure can contribute to biodiversity conservation and terrestrial carbon storage
on temperate forestedandscapes while providing both timber and ndmber economic
opportunities.
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Forest management and future dynamics of the Carpathian
forest landscape
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Carbonaccumulatiorand timber provision are two important servicesovided byCarpathian forest
ecosystems. Howevetpntinued provisioning of thesservicess uncertain due talimate warming
and intensification of natural disturbance¥hese are likely tacause pronouned changes in the
spatial distribution of tree species and forest ty@exl an associated reduction garbon stockng.
Therefore, the goal of this study tsvofold: (1)to explorehow climate change may affect timber
resources in the region; and (2) toxdi out how forest management options can mitigatenate
changeeffectson servicesassociated withCarpathian forest ecosystems.

The study is a continuation of previous researshmulating stand and landscape dynamics in
Carpathian forest under scenans of climate change and disturbandé$. The study areaf 1340
km?is located in the Tysa (Tisza) headwater basin of Ukraine. These are predominantly medium and
low mountains as well as some hills spanning elevations of-26600m. The area encompasses the
main natural forest types of Central Europe (includi@prpinian betuli Dentario glandulosa&
FagenionLuzulod FagenionandPiceion excelsgas well as intensively managed forests dominated

by Norway spruce. Strictly protected, predominantly mature and-gidwth, forests in core and
buffer zones of the Carpathn Biosphere Reserve occupy 13% of the area.

We are using a model of forest landscape change, LANOE, to simulate the effects of alternative
management regimes on spatiotemporal trajectories of forest succession under scenarios of climate
change ad natural disturbance. We selected the six most common tree species in the region (Norway
spruce, European beech, silver fir, sessile and pedunculated oaks, sycamore maple, and common
hornbeam) to trace the development of their aboveground live carbon JAlsGvell as the amount

of timber extracted by harvesting. The climate scenarios encompass four Representative
Concentrations Pathway§RCP2.6, RCP4.5, RCP6.0, RCBBdb)a baseline scenario as reference.
Natural disturbances are represented by the twostnmommon agents of the region: wind and spruce

bark beetle. Forest management scenarios include (1) business as usual (BAU) harvesting based on
clearcutting, and (2) adaptive harvesting differentiated along site conditions and forest types with
foresightal planting of oak, beech, and fir. We will simulate forest management for 100 years and
then continue running the model for another 200 years without management to tracelastmg

legacy effects of management on forest composition and carbon stocks.

The LANDISII model requires parameters describing tree species' life history attributes and
landscape conditions. The main life history attributes are: longevity, sexual maturity, seed dispersal
capacity, and shade tolerance. This information was derivednftbe literature. The landscape
conditions are represented by four raster geodatasets of: (1) initial communities as combinations of
the species' age groups (cohorts) within forestry compartments, (2) ecotopes as ecologically
homogeneous landscape unitspresenting site conditions, (3) stands as elementary management
units coinciding with forestry compartments/initial communities, and (4) management areas as
collections of stands to which specific management prescriptions are applied. The geodatsets of
initial communities and stands containing 22,624 records were obtained from officiatdaede
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forestry maps linked to the database management system. The 108 classes of ecotopes were derived
via processing of the Shuttle Radar Topography Mission data denisig altitude, proximity to the
watershed outlet, topographic position, and slope. We attributed ecotopes with values describing
each species' probability of establishment, maximum aboveground annual net primary production,
and maximum possible abovegnod biomass. Additional parameters characterized the exposure of
ecotopes to the natural disturbances. The necessary information was interpreted mainly from the
forestry database. We delineated 12 management areas considering natural forest altitudirgal zone
and roughness of the terrain. Strictly protected areas were excluded from management simulations.

To date, we have simulated the development of carbon stocks under BAU harvesting for basqie
and RCP6.0 climate scenarios. Parametrization for these sosnsubased on the Ukrainian official
regulations and historic logging data, which provide for clearcutting in stands of 50 years and oldep
with an average extent of 0.34% of all managed forested area per year. Also, BAU managementodid
not provide for acive changes in spruce forest composition (e.g., increasing proportion of fir and
beech) relying on natural regeneration inste@®RU harvesting was sustainable during the first 50

80 years of the simulation period allowing ALC to increase. Afterwards, tf@ad reversed and
carbon stocks and harvest volume declined. Our simulations revealed that climate change may
initially accelerate productivity of the ecosystems, and hence contribute to a moderate increase of
ALC and harvest volume. For example, by y&&, ALC stocks on the landscape were by 4.5%
(4.7Mg ha?) higher under the RCP6.0 scenario as compared to current climatic conditions. The
harvested biomass was also 3.9% higher. However, climate warming shortened the duration of the
initial "sustainablé period of accelerated productivity and higher harvesting rates. For example,
under the baseline climate scenario, the duration of the initial "sustainable" period was 80 years,
while under the RCP6.0 it was 60 years. Climate change also acceleratetline df ALC following

the "sustainable" period. For example, by year 100 (the final year of simulated harvesting), ALC
stocks on the landscape were only by 2.7%NRy®al) higher under the RCP6.0 scenario than under

the baseline. The harvested biomasas higher only by 1.0%. The reduction of potential future
carbon stocks was caused by the decline of eaged spruce plantations at low and medium
elevations, which was observed even under the baseline climate scenario, and was significantly
amplified wnder climate change scenarios. This also affected volumes of harvested spruce. For
example, by year 100, 7.9% less spruce was harvested under the RCP6.0 scenario than under the
baseline. The effects of BAU harvesting on the ALC trajectories were traceshémher 80110 years

after the end of harvesting simulations. These effects resemble natural disturbances, which
predominantly affected eveaged spruce plantations and thus smoothed ALC oscillations caused by
fast initial growth and subsequent declinetbese productive, but unstable, forests. In the same way,
BAU management, which is oriented on spruce as a priority species, facilitated reduction of-spruce
dominated stands via harvesting/e conclude that BAUWnanagements not a sufficient strategy to
continuously provide ecosystems services in the Ukrainian Carpathians. We alg explore
alternative managementategies in this study
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Quantification of natural disturbances in the European
mountain spruce forests as a guideline for management

Vojtéch Cada!, Volodymyr Trotsiuk!, Martin Mikolas?, Radek Bace!?,
Jonathan Schurman?, Miroslav Svoboda!

Department of Forest Ecology, Faculty of Fo  restry and Wood Sciences,
Czech University of Life Sciences Prague, Prague, Czech Republic

As unsuitable forest managemerst causing significant threats in many areas of the world, many
foresters believe that using natural disturbance patterns of primary forests as a guideline for
management will guarantee the lortgrm sustainability of forest ecosystem structure, compositio
and functions.

Here we quantify the historical natural disturbances on the large network of sample plots in the
primary mountain spruce forests of Central and Eastern Europe. We did theritigadisturbance
reconstruction and calculated severity, patdize and proportion of stand affected for each
disturbance event during last two centuries.

We described large variation in disturbance characteristics with smaller scale events being more
frequent that agrees with the mixeseverity disturbance regime coapt. Third quartile of the
disturbance severities, patch sizes and proportion of stand affected was 39%, 8 ha and 40%. Moderate
size and severity disturbance events were important in these forests. The obtained variations in
natural disturbance events caserve as a guideline for managing commercial forests in similar
conditions particularly for harvest rotation, size and intensity.

(www.remoteforests.org)
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Forest ecosystems are substantially shaped by various disturbance regimes. It is highly important to
get knowledge about history of forest disturbances for understanding recent processes and their
influence on forest structure. In Eurepmost of the forest ecosystems are under heavy influence of
forest management and it makes very difficult to disantangle natural processes against antropogenic
influence. For observing forest dynamics and structure, primary forests with minimum
anthropogeaic influence are crucial. Such preserved ecosystems within Europe are found in
Carpathian Mountains. Further, in perspective of increasing climate change effect on the ecosystems,
the importance of such studies is nowadays even more urgent. Followingetent largescale
disturbances in spruce forests in Slovakia, there was much debate among forest managers regarding
the future forest development and integrity of these recently disturbed mountain forest ecosystems.
Knowledge about these ecosystems isrétiere a keystone for sciendsased forest management
decisions. Our main aim was to study disturbance regimes and their influence on the present forest
structure of primary mountain spruce forests in Slovakia.

To study such a complex question of forestndynics and structure, we established 184 plots (1000
m2) using a stratified random design in 14 localities in the primary mountain Norway spruce forests
in Slovakia. On each plot we surveyed the living and dead trees, CWD, and regeneration, and cored
around 25 random canopy trees. Disturbance history was reconstructed by examining individual tree
growth trends, which we represented by rapid early growth or release after suppression. Afterwards,
tree level disturbance chronologies were transformed to thecest of the canopy area disturbed.
Further, study plots were aggregated into groups based on the disturbance history (severity and
timing) to evaluate and explain its influence on the forest structure.

Reconstructed disturbance history spanned from tre EBth century to the end of the 20th century.
Broad landscape peaks of disturbances were evident in 81820 and 1840 1880, further less
pronounced peaks were detected in 1312930, and 1950 1970. A complex mixedisturbance
regime dominated bylow and moderate severity disturbances was observed, however, broad
spatiotemporal synchronicity of disturbances and tree recruitments were present at the landscape
level in the 1%h century (about 60 % of trees established). Stand structural paraméei3BiH and

age stand structure were strongly influenced by leteym disturbance regimes. In contrast, the
effect of disturbances on parameters like amount of CWD and regeneration was not significant. High
mean densities of regeneration with the height x50 (about 1400 individuals per ha) were observed,
but a variability of regeneration density was rather high on individual plots. It is in accordance with
natural regeneration patterns leading to more heterogeneous structure in future.
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Disturbance historyof mountain forests was shaped by heterogeneous disturbance regimes with
different severity, temporal and spatial scale. Although the disturbance history was temporally and
spatially diverse, synchronicity in the stand development was found. We found swidences for
predispositions for recent severe disturbance events observed in Slovakia and found these events as
a part of the range of natural variability. The effect of disturbance history on forest structure was
rather variable. Surprisingly, the effeof disturbance history on parameters like amount of CWD

and regeneration was not significant. In the study area rather high amount of regeneration coupled
with the high amount of CWD under all different disturbance regimes was detected. It seems that
these ecosystems were adapted to be severely damaged in every time of their development and after
that naturally regenerate by already existing young trees. Our study highlights the role of natural
disturbance patterns and related structure as important infation for forest management
authorities.
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Are forests getting younger? A case study of environmental
changes impact on growth dynamics of old-growth forests of
Carpathians
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From the beginning of &k century, throughout Europe a lot invaluable data has been produced from
dendoecological studies of primary forests, trying to connect the pieces of the gragtsize
relationship puzzle [46]. In forest ecology today, one of the pivotal research interests is how forests
respond and adapt to recent varying environmental changes through a response in growth. As trees
age, they undergo complexed physiological and morphological changes, mosityeves low
photosynthetic rates, reduced growth, leaf size reduction as well as metabolic changes due to changes
in tree size and structural complexity {9]. Maximum longevity of the speciesasprioriconsidered
achievable through reduced growth, deiing tree longevity as a factor of genetic differences as
well as environmental influences, thusly emphasizing size and environment as main constraints to
achieving oldage. Tree and stand development are driven by various factors, rather than mere age
[10], and due to increased resource availability, as well as the impact of climate [11] and stand
development history [12, 13], both are starting to age faster than was noted in the past [14, 15]. On
the other hand, growing average temperatures have beenmgrafly proven to benefit forest growth

of mountainous spruce stands [16, 17], causing faster growth rates and earlier canopy ascension,
which may lead to higher mortality with age.

Based on treging analysis, growth rates of approx. 5500 individual Wa spruce trees from 11
Picea abiestands in the Slovakian Carpathians were classified inty@r age classes. Growth rates
were calculated as basial area increment (i.e. BAI) for all individual Norway spruce trees and
averaged for each site. In order fully realize the tradeoff relationship between age and growth on
different sites, repeatetheasure of variance (ANOVA) was used. As a result, we found that most
trees in all age classes exhibit an increasing BAI throughout their lives. A positivelation was
found between growth rates and size, but negative with age, which is attributed to the fact that
young trees show substantially faster growth at the same age asgtowing trees, but have shorter
lifespan in comparison. The slowly increasir®Al in the oldest trees, in recent decades, is a
continuation of their growth pattern established in previous centuries.

Furthermore, growth rates of individual trees in the last 30 years (since the theoretically accepted
beginning of climate change) wibe compared to the past growth trends, life history of individual
trees (e.g. release vs suppressed; [13]), disturbance histories on different spatial scales (plot/stand),
N-deposition and changes of environmental factors (temperature, precipitation, iy days).

Linear mixedeffect model will be applied to correlate and differentiate impact of driving grewth
factors and age of developing spruce stands. Our results should be able to contribute to the
hypothesis of stimulatory effects of global changieenomenon (both climate and lande history)

on forest development.
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The role of outdoor exploration in the evolution of ecological
identity

Sandor Csonka
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As part of environmental education we piipally aim at organizing educationalvents to increase

public awareness abowtn environmental issue, we are, however, less familiar with the effectfre
choice outdoor exploration has on environmentally conscious behaviour. This poster gives you
insight into the research | conducted in my thesis within the frame of the MSc Progrithe (3
Department of Humaon a & dverkltpanyhe impact & &reexploratiorLonthe
developmenbf ecological identity. Based on mypothesis, the impact of freexploration on the
formation of ecological identity is more significatihan that ofother factors. In order to examine

this hypothesis | made narrative interviesvwith twelve Environmental Studies and twelve
Engineering students in order to map the factors determining professional interests ( Palmer & Neal,
1988 ) and the sbng emotional experiererelated to naturd Pi sk 6t i 2015 ), 8
can considerably affect the formation of ecological identity. The novelty of my findings is
demonstraing that significant amountof experience related to free exploratianentioned in the
interviews and the appearance of negative emotions related to the orgarem@ttonmental
educationakvents, bottar e si gni ficantly connected to stud
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Denzicam
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DenziCam is an android application which will act as a digital densiometer, a tool used by field
biologists to determine different data about the analysed vegetation, by analysing the coverage of
plants. The application initially would concentrate on data gathered by analysing the foliage of a
forest. For example, it can provide us approximate datauathe average amount of carbon dioxide
bound and oxygen released in the proximate area of the observation.

After the user starts the app he/she can start the analysis right away, by taking a photo with his/her
phone of the f or e sdusescan taplonthegeavesandhit the scam button. Theh
application will highlight the foliage with a striking colour leaving the open skies untouched. The
User can alter the scan’s result by tweadhati ng
the scan highlights. If the highlight covers the whole foliage the user can press the analyse button
to see the ordinary results.

The user can make the estimations more accurate by adding additional information for the
application like the types of &res in the area form the provedid list of 30 species, or the perimeters
of the trees. Of course in the end of the process the User can name and save the results, which
consists of the approximate age of the forest, the average amount of bound carboredietehsed
oxygen and the GPS coordinates of the 100 square meter area.

t
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Long-term habitat area changes and effects of nature
protection - a countrywide study of Natura 2000 habitats in
Hungary
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Biodiversity loss necessitates a broader assessment of habitats loss. Most studies -tETriong%
changes appland-cover or landusecategories as cartographical aneihnotely sensed datsources ik
support this approach. Dision of landcover categories into habitat types offers an opportunity to o
reconstruct longterm habitat area changes. Habitat specific data could help increase effectiveness

of conservation and commuaoate changes to policy makers and the public.

We estimated longerm habitat changes for the whole of Hungary from 1783 for 7 time periods in
5000 randomly selected localities. We used different sources, historical maps, archival and recent
aerial photosand satellite imagery, botanical and other descriptions, recent thematic layers and field
data. ArcGIS10.1.ESRI software was used for managing the database and exporting relative
frequency data based on estimation probability by Python scripts. For ideatiibn of past habitat

types a pointbased method was developed using iterative habitat identification and information
transfer between historical and recent sources.

Almost every natural habitat types decreased in extent during the studiedy2d0 perod
meanwhile trends of secondary habitats were increasing. Just before and during the communist
period loss of several habitats increased, but the loss is slower in the last deCagegata show

that nature conservation had a measurable effect on habitss in the end of the 20 century:

habitat loss ceased, but only in areas under national protection. On the basis of IUCN threshold for
Critically Endangered status (which is 90% loss from approx. 1750) more habitats were classified as
critically endargered when calculated with lonterm data (230y) compared with shedrm data.

We found that longetterm datasets helped recent changes in habitat loss to be better understood
and interpreted.

The method could be applied effectively in many countiieentral Europeto better understand
long-term habitat trends and recognize targets in habitat conservation and management especially
in case of priority habitats of the European Union (Natura 2000). The research hasuygeorted

by the projeecQon‘sSursvtaatiinoanblon Hungarian Natur a
the Swiss Contribution Program (SH/4/8) and the GIN®®.215201600019 project.
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The dynamics of viticultural landscape changes and its drivers
(example Selestany, Slovak Republic)
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A large part of the vineyard landscape in Sidwa has undergone significant changes during the past
100150 years. An example of the extreme change of the vineyard landscape is the model area (MA)
of SelesStany in the southern part of the Bans
(an aea 0f56.7 hectares).

The main objective is to evaluate the dynamics of changes in the vineyard landscape through
changes in landscape cover (LC) and landscape diversity (LD) in three time horizons (1867, 1949 and
2015) with emphasis on the constructiah terraced vineyards and the creation of a modernized
production vineyard during the collectivization period 197978. We classified the LC to the 4th
hierarchical level of the CORINE Land Cover. Landscape changes in the period4d9u8671st
period) am™ 19492015 (2nd period) were quantified in the contingency table and subsequently
classified through nine types of change. LD changes were analyzed by using the Shannon Diversity
Index (SHDI) in the network of 1007 squares 25 x 25 m.

We identified themain drivers influencing the development of the vineyard landscape in the MA. In
the 1st periodthere were the phybxera epidemic in the second half of the 19th century, the land
reform and partial change of ownership after the constitutiontbé 1st Czchoslovak Republic in
the year 1918, the annexation of the territory to Hungary during the Second World War (significant
decline of the vineyard area, extensification of the vineyard landscape). In the 2nd peeoelwere

the land levelling and bencletraces construction in the period of collectivization (intensification of
the vineyard landscape) post socialist restitution, agriculture transformation @2%W0) and
influence of the Slovakia entrance in the EU in 2004 and EU Common Agricultural Pali§jovak
agriculture, which influenced keeping intensity of vine growing inAV

In the st period, the vineyards transformed into mainly heterogeneous agricultural areas of-small
area fields and meadows without ndorest woody vegetation, which represented a considerable
degree of extensification of the vineyard landscape. In the Zriod, he traditional predominantly
non-terraced vineyards completely disappeareshd 80% of the area transformed into terraced
vineyards.

We can confirmthe expectation of relatively small changes of the LD in tiséderiod, mainly due
to ralatively stable owrership statusof prevailingly small vine growersThe significant growth of
LD during the 2d period determinedthe construction of new terraced vineyards during the
collectivization and successful possocialistcontinuation of vineyard cultivation undethe new
owner—Chat eau .3galt Bodnttearacing, the extensification of LC can contribute to the
rise of LD of vineyard landscape as well.
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The assessment of tree heights based on active and passive
remote sensing sensors — a case study for Romanian Southern
Carpathians
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The assessment of modern methodologies based on passive and active remote sensing data involv Sthe
use of new technologies for accurate information acquisition in order to investigate the structura
characteristics of the trees (height, diameter at breast height, crown diameter). In this regard, a study
was conducted irBouth West Romaniithin a mixed forest stand consists bforway spruce Ricea

abie$ and beechHagus sylvatigarees.

The aim of the study was to compat®o methods of estimating tree heights using different remote
sensing data- Airborne Laser Scanning (ALS) data, respectively Unmanned Aerial Vehicle (UAV)
imagery. The reference ground data was collected from-treetae (100 x 100 m) plot located within

the mixed stand using a computassisted field inventory system (Field Map) together with high an
accuracy GNSS receiver and a Vertex inclinometer. The ALS data were collected using a Light
Detection and Ranging (LIDAR)iegl device. Very high spatial resolution images were captured using
an UAV device (eBee real time kinemalRd K) equipped with a CanonS110 NIR camera.

The first method used for estimating the heights of Norway spruce and beech trees is based on the
caropy height model (CHM) extracted from ALS data, timeas covered with Norway spruce and
beech trees respectively (i.e. as resulted from Object Based Image Ar&Bié classificationpand

a local maximum filtering algorithm. As a second method, in ormeestimate the tree heights of the

two species we used the CHM extracted from UAV point cloud. Similar to the first method, a local
maximum filtering algorithmwas separately applied for each of the areas covered with Norway spruce
and beech trees resgigvely.

The correlation coefficients calculated between each set of the estimated spruce tree heights and the
corresponding spruce tree heights measured in the field remains roughly at the same(valse 0. 9)
with the same level of significanc@<5%)The root mean square error (RMSE) computed between
field measured Norway spruce tree heights and their corresponding heights estimated based on the
ALS data was 0.91 m. In case oféisétmated spruce tree heights based on UAV point cloud, the RMSE
computal between field measured tree heights and the corresponding estimated ones was 1.79m. The
difference between the two RMSE values can be explained by the fact that the DTM based on the UAV
point cloud is usually biased above the ground level compared t@tieebased on ALS data, which

alters the accuracy of the resulted CHM and subsequently the estimated heights of the trees.

Both remote sensing sensors are more and more used in order to estimate tree heights, reducing in this
way the field work. The activeemote sensing sensors have the advantage of providing fine detailed
samples of DTM and DSM making thus possible the estimation of tree heights with higher accuracy
than in the case of using UAV data. However the costs of collecting and processing Ad_&rdat
relatively high and time consuming. On the other hand, the UAV provides orthorectified aerial-color
infrared (CIR) images, high precision DSM and point cloud data, being faster, easier to use and a more
affordable technology also suitable for theigsttion of tree heights.
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Analysis of the settlement distribution in the Polish Carpathians
in 19th and 21st century — changes in principal drivers

Marcin Szwagrzyk, Dominik Kaim
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The Polish Carpathians, like many mountain areas in Europe, were the subject to dynamic landscape
changes in 19th and 20th centufunteanu et al., 2014)

Dynamic socieeconomic changes in this area triggered migrations and urbanization process, which
caused changes in the settlement distribution. However, historical settlement distiibin this

area were not quantitatively investigated up to this date, because lack of the spatially explicit
settlement data for the past.

We collected the building locations (points of individual buildings) from the Austrian Il military
survey maps fromthe mid-19th century and compared it to the building locations from the
contemporary topographic geodatabase. We collected those two data sets for the entire Polish
Carpathians (~2000 kn?).

Location of mid19th century and contemporary buildings were saguently subject to the
statisticalanalysis, where number of buildings in spatial units was an dependent variable and the
independent variables were various biophysical and landscape characteristics (like elevation,
distance to roads, slope etc). Suclalgsis was conducted for several different sizes of aggregation
units, with different sets of aggregation units for different variables in order to find the statistical
model which explain those phenomena hest

Results showed that there were changes in the principal drivers of the number of buildings in spatial
units between those two periods as well as there were changes in size of the aggregation units that
was explaining the most of the variance.

The main cowlusion is that the size of the spatial unit best for the statistical analysis of the
settlement locationfor most of the explanatory variablesave increasedluring the 150 years,
showing that it is impossible to choose uniform spatial units to analyzangfes in this phenomenon

in time. This conclusion refers and goes beyond the classical modifiable areal unit problem
(Openshaw, 1984)

Acknowledgements This research was funded by the Ministry of Science and Higher Education,
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Wildland-urban interface in the Polish Carpathians
in mid-19th and 21st century
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The WildlandUrban Interface (WUI) is the area, where houses and wildland vegetation meet
intermingle, whch causes many environmental problerfld. Although WUI is a topic of many
analyses currently, i.e, due to wildfires, but also in relation to other environmental processes [2
little is known, about it in longterm perspective. In this work we want to ogpare mid19th century g
WUI extent in the Polish Carpahians with the current extent in order to analyse WUI change, as well
as persistance over 150 years. M@h century was a time, when on the one hand the forest extent
was minimal in many regions witm the Polish Carpathians [3] and on the other hand, due to
difficult socio-economical situations, settlements were reaching high elevations [4]. Currently, by
contrast, forest cover is occupying much more areas, and the settlements are also more widespread
what drives new WUI formation. Our results show that WUI increased substantially in the Polish
Carpathias, however the changes among regions were visWlgl areas were reméably stable

over time This means that mogif the areas occupied by WUI ih80 werestill in WUI in 2013. It

may have important implications for many environmental processes taking place in the Polish
Carpathians in future.
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RepublicoPol and under the frame of ENational &rogr
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Effects of forestry treatments on forest site, biodiversity and
regeneration
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In large part of the Hungarian native forests the aims of timber production and nature conservation
should be harmnized, which enhance the importance of the exploration of the relationships
between forest management and biodiversity. There are various forestry treatments used in
Hungary, in the framework of rotation and continuous cover forestry systems. Many treatsnen
were introduced in the recent past, therefore their effects on forest site, biodiversity and regeneration
are still not well known.

The effects of four forestry treatments (cleamtting, retention tree group within the cleacut,
preparation cutting, gap-cutting) were investigated in a 80 years old sessile -baknbeam
dominated forest stand in Pilis Mountains, Hungary. The interventions were carried in the winter of
20142015.The experiment has a complete block design with 6 blocks as replicatesvand f
treatments (four treatments plus uncut stand as control). All measured variables were recorded
before the interventions. The following variables were studied in the period between 2014 and 2017:
forest site (microclimate, litter and soil conditionsgramunity of understory plants, spiders, ground
beetles and enchytraeid worms; growth of planted seedlings and herbs; the effect of game browsing
and treatments on natural regeneration within fenced and unfenced plots; survival of planted
epixylic and epiplgtic bryophytes.

The treatments strongly influenced the microclimate of the plots. The relative diffuse light was 2%
in control, 80% in cleacutting, 35% in gagoutting and circa 20% in preparation cutting and retention
tree group. The mean temperaturecieased and air humidity decreased mainly in cleatting and
retention tree group in the growing season, the daily range of these variables were the highest in
clearcutting. The soil moisture increased in cleeutting and mainly in gapcutting, becausef the
reduced transpiration and crown interception. Because of the high soil humidity, soil temperature
in the gap was similar as in the control, while it increased in other treatments. The treatments did
not modify the soil conditions in the studied ped, but litter characteristics slightly differed
between the treatments.

The cover and species richness of the understory increased in-cléing and gapcutting,
following the changes of light conditions. Cleautting was characterised by neiorest annual
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plants, in gapcutting the proportion of lightflexible tall herbs increased. In general, the composition

of the vegetation only slightly changed, because of the survival of the dominant perennial forest
species. Enchytreaeid worms were very sdmusito the treatmentinduced changes of soil humidity

and temperature; in the clearutting and retention tree group they practically disappeared from the
upper soil. For spiders, species richness and abundance was not influenced by the treatments, but
the species composition considerably changed. Ground beetles were influenced only slightly by the
treatments; their species richness increased slightly in retention-tneip. The effects of treatments
were buffered by the survival of perennial species ftars, by the high mobility of individuals for
arthropods, but immobile soil organisms were very sensitive to these effects. 8
The browsing effect of ungulates decreased the growth of natural regeneration mainly in cIea-H
cutting and gapcutting. Hornbeam ad sessile oak were sensitive to this effect, manna ash was notm
influenced, the strongest browsing effect was observed on shrub species. Annual growth of thﬁe
planted saplings was the highest in gaptting and cleaicutting, but the responses were species
specific: the growth was the lowest for sessile oak, while highest for European ash. The planted
epixylic bryophyte was very sensitive to the vapour pressure deficit induced by the treatments, it
extinct in clearcutting and retention tree group, surviveah icontrol, and showed a continuous
regeneration in gagutting and preparatiorcutting. The planted epiphytic bryophyte was less
sensitive to the treatments.

In general, we can conclude that gaptting as the main treatment of continuous cover forestsy i
favourable both for timber production and conservation. The increased light and soil humidity
enhance tree regeneration processes. The cover of the understory increases, but it is dominated by
forest species, the buffered air temperature conditions pteuvine survival of forest assemblages.

The clearcutting resulted the most drastic changes in site conditions and biodiversity that could be
only partly compensated by retention tree group. The preparation cutting differed only slightly from
control, but t is a transitional stage in the framework of shelterwood forestry system.

The study was supported by the Hungarian Research Found (OTKA 111887) and by the Nation:
Research Development and Innovation Office (GINIR5201600019, PD 123811),.Thisaesh is

a coll aboration between MTA Centre for Ecol og
Ltd. The website of the Pilis Experiment projéttps/piliskiserlet.okologia.mta.hulen


http://piliskiserlet.okologia.mta.hu/en

Pageloz

Forum Carpaticum 2018
Book of abstracts

Disturbance driven niche availability governs lichen diversity in
Slovakia's natural spruce forests
Thomas Langbehn!, Martin Mikolas'2, Joseph P. Halda3, Ondrej Kameniar?,

Daniel Kozak!, Radek Baée' Kresimir Begovi¢!, Vojtéch Cada’, Pavel Janda’,
Miroslav Svoboda!

1 Faculty of Forestry and Wood Sciences,  Czech University of Life Sciences
Prague, Praha 6 - Suchdol , Czech Republic
2 PRALES, Rosina, Slovakia
8 Muzeum a galerie Orlicklch CaechReRblichnov nad

The availability of resurces and niches change in space and time in dynamic natural ecosystems. In
mountain spruce forests of central Europe natural disturbances like windthrows and barkbeetle
outbreaks are main driver of forest dynamics. Natural disturbances alter plot strei@nd create

and destroy substrates for epiphytic organisms like lichens. These substrates, alive or dead, undergo
a succession and diversification of microhabitats as they age. To test the influence of natural
disturbances through substrate availabilignd stand structure alterations on lichen diversity, we
sampled 60 0,1ha plots in 10 stands in Western Carparthian natural spruce forests in 2017/18.0n
each plot,presence and relative abundance of all epiphytic and epixylic lichens on selected objects
wererecorded by an experienced lichenologist (Joseph Halda), within a radius of 8 m (200 m 2 ) and
up to a height of 2 m around a choosen centre inside the 0.1ha forest structure plot. We selected up
to nine objects on each subplot stratified by tree speeied substrate type( living tree, standing
dead tree, snag of different decay stages, logs of different decaystages). Lichens growing on the
ground, on rocks or on fallen twiggs are not recorded. Localities were distributed between five
mountain ranges— High Tatra mts, Low Tatra mts., Great Fatra mts, Oravske beskydy and
Polana. We investigate patterns of diversity
reconstructed with dendrochronological methods and covering different severities anddneigs
occouring in this forest ecosystem. We want to unravel community composition driven by species
traits and disturbance governed niche availability. Preliminary results point into the direction, that
diameter at brest hight as well as tree age wegngicant predictors of species richness on alive
trees. Species richness of deadwood was influenced by its decay status. In general lichen
communities an alive trees were more species rich than on deadwood. While freshly dead objects
were more species ficthan objects in advanced stages of decay, turnover between alive and dead
communities occoured later during wood decay. Therefore higher richness of fresh dead trees is due
to the ramaining bark dwekling lichen community in transition..Within our studyea redlisted
species were frequently recorded as part of the natural lichen community, hence primary forests
play unreplaceble role in the Western Carpathian forest landscape Our study underpins the
importance of natural disturbances as the driving formesubstrate creation suitable for rare and
endangered epiphytic lichens.
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Effect of active restoration of coppicing management on
biodiversity of spiders in protected lowland oak forest
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Traditional woodland management creatediynamicmosaic of differently aged patches providing
favorable conditionsdr a variety of arthropods. Aftethe abandonment of historical ownership
patterns providing traditional management and deliberate transformation to high forest affer

World War Il, large area®f forestbecame darker and more homogeneous. This hadifsignt
negative consequences for biodiverdity4]. Recentlyintroducedcoppicinginterventions that could

open otherwise homogeneous and dark forest stand are reintroduced in some protected locations
around southern Moravia of the Czech Republin important question is whether newly
introduced active interventions maintained by selective loggiagd coppicingmay constitute
conditions suitable for overall biodiversity of spiders including forest as well as open habitat
specialists.

The objective othe present study was to investigate the impact of active logging interventions on
spiders informerly coppiced oalhornbeamforessi n t he Dévin Nati onal Na:
Republic)which were conserved for overal 80 years without any active nggmaent.In particular,

we studied the effect afanopy thinningon species richness, abundance, functional diveraiid its
evenness, conservation value, degree of rareness and community composition of spatapsing

was basedn 15 vegetation plots diributed equally among three thinning intensities (Fig. dtyong

thinning, moderate thinningand control (no management). The spiders were collected using pitfall
traps during vegetation sesan of 2016We used three pitfall trapper plot, placed fivemetersfrom

each other across th#iagonalof each research plot.

Altogether,we collected 3,683 adult spiders representing 21 families, 70 genera, and 116 species. Of
these, 38 species were classified as having a preference for forest habitats anctiéS smze
classified as having a preference for open habitats including forests with a higher level of canopy
openness. The records contained a total of 23 species (20%) listed in the Red List of Threatened
Species of spiders in the Czech Republic [S]gémeral, we discovered a substantially diversified
spider assemblage with a large presence of rare species characteristic for endangered open and xeric
habitats as well as species of well preserved forest ecosystdraspecies richness and conservation
indicators increased with canopy openness. The species richness was also positively correlated with
diversity of undergrowth vegetation. The abundance of spiders had the highest values in
the moderate thinning plots. However, this was mainly caused by saverudominant
representatives of common forest species sucRaslosa lugubriand Trochosa terricoldunctional
diversity was significantly higher in open habitats with strong canopy thinning, however, the
functional traits (e.g. spider hunting stratexg and body size) were equally dispersed in all canopy
thinning variants. Moreover, the evenness of the functional diversity negatively depended on the
coverage and density of herb vegetation.
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The presented research showed that return to active manageoanbe an appropriate strategy for
biodiversity conservation in oak woodlands. However, the logging activities should not be applied
by large scale clearingd.he strong community changes of spiders highlight the importance of
complexity of lowland fores maintained by active interventions and various traditional
managements as shown also in other stud&%]. We propose an active forest management in oak
forest reserves as suitable conservation tool to prevent the generally observed decline of woodland
biodiversity in the landscapes of Central Europe.

The study was financially supported by the Specific University Research Fund of the Faculty of Forestt
and Wood Technology, Mendel University in Brno (LDF_PSV_2017004) and by the Grant Agency of i
Czech Republic, projectQ9283S.
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Impact of forest structure on bird communities in primary
spruce forest in Western Carpathians
Ondrej Kameniar

Department of Forest Ecology , Czech University of Life Sciences in Prague
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and only small fragments of primary forests with immense valemained until todayThey provide

us opportunity to study the ecological functioning of this ecosystéfarest strature, changing in

time and space constantly due to the various disturbances, was identifiedkexg factor in the life

of major part of biodiversity, especiallpirds (Aves).Improved understading of relationships
between structural parameterd forestand bird communities on multiple spatial levels in primeval
forests seems to be important step to develop forest management strategies, which will sustain
biodiversity and provision of ecosystem services.

Mountain spruceforests in Western Carpathians were heavilypacted by human use in history OL”
—

]

(@]

©

o

In our study we estalished 58 plots in 10 standm disturbance gradienin primary spruce forest
fragmentsin Slovakia Structual parametersn 0,1 ha plotsvere measured. Bird communities were
counted with the specialised method of circular plots threedswuring the spring season. By using
linear mockls wes howed significant relationship betwe
hect,aearf DBH,, bas al ar ea o @phadevergityoft birdecensniunityomn staimd

level. More diverse bird communities were present in stands, where the av@edges showed lower
density of trees and bigger average DBH. On the other halphaa diversity was negatively
correlated with number of deadtrees and basal area of dead trees.

Keywords:birds, spruce, virgin spruce forest, forest structure, diversity
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Old-growth and virgin forest in Ukrainian Carpathians: full and
comprehensive database

Anatoliy Smaliychuk

Ivan Franko National University of Lviv, Faculty of Geography, Ukraine

Identification and protection of natural and especially virgin forests)(iglBefined a®ne of thespecific
measures to be undertaken by parties of Carpathian Convention. Based on adopted by Conference of
parties of Carpathian Convention criteria and indicators for virgin forests Ukrainian office of WWF and
national scientific institution in the field of foresy developed the Methodology for virgin and eld
growth forests identification [1]. The methodology has been used for identification VF and OGF in the
field with further creation of geedatabase of all plots of such forest and making this information
available online via special gegortal (http://giswwf.com.ua/). Identification works last in Ukrainian
Carpathian (UC) since 2006 and is led by WWF while within 22068 the work was done in the frame

of joint project of Michael Succow Foundation (GreifswalkErmany) and Ukrainian office of WWF,
which was financially supported by The Federal Ministry of the Environment, Nature Consenation
Nuclear Safety. This allowed to cover with field surveys all unchecked potential sites of VF and OGF and
to create a&zomprehensive database of identified natural forests across entire Ukrainian Carpathians.

The database contains geeferenced information for each of ca. 8900 forest plots on forestry
management unit, protection status, area, age, species compositiest fgpe, volume of deadwood,
forest regeneration and decay, presence of any kind of anthropogenic utilization etc. Our data show that
the total area of natural forests in the region is ca. 95,000 ha, 53 % of which is virgin forests. Natural
forests with he domination of beech FFagus sylvatiacomprise over 55 %, followed by spruBécéa

abie3 stands with the share of 2b. Shares of forests composed madilgwarf pine Pinus mugpand

fir (Abies albawere 5 and 3 % of total area respectively. Spammposition of VF and OGffers
considerably on differentacroslopesf the mountains. Within northeastermacroslopeof UC on

foothill areas beech forests dominate, whilstimountainsvast majority is represented by spruce and
mixed forest often withthe presenceof fir. In contrast,southwesterrmacroslopds covered mainly by
beech stands, which is well much better preserved and protected in UNESCO World Heritage Site
,»,Anci ent and Pri meval Beech Forest s“ .ofSprhuec eCafr
on northeasterrmacroslopeof UCareless protected and, thus, might be easily harvested until recently
adopted Law of Ukraine on virgin forest protection will be fully implemented. Also a small remnant of
unique floodplain olegrowth forest of pedunculate oak)uercus roblimvas found in the Borzhava river
valley on the nutrientrich alluvial soil. But the poor habitat conditions often are attributed to bare rock
and extreme slopes within stdipine bioclimatic belts and hence occupiedimhaby dwarf pine.

We found that in general virgin forests are preserved in more remote from both settlements and paved
roads places that remnants of edplowth forests, while variation in slope doesn't manifests explicitly
between these two categoriesdibeech and spruce stands as well. Underlying drivers, such as land use
history and especially former and present natural protection management, can give a clue to the present
spatial pattern of natural forest in Ukrainian Carpathians. Identified virgird aid-growth forests can

be the essential for modeling of potential natural vegetation across various tree habitats as vestigas

a crucial component for understanding the influence of recent climate change on indigenous plant
communities.

References:

[1] Volosyanchuk R., Prots B., Kagalo A. (EXs.YCriteria and nethodology for virgin and olgtowth
(quasivirgin) forests identificatiarLigaPress, Lviyp.B36 (in Ukrainian).
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Can top-down land management policies sustain working
wood-pasture systems? The Carpathian ‘oakscape’ evidence
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Objectives and methods

Wood-pastures (WP) have been developed with the silvopastoral system, the oldest form of
agroforestry [1]. Being dependent on local environmental conditions (biogeographical region,
topography, hydrology, regional/local flora) and so@oconomic cricumstances (pasturing tradition,
livestock size and structure, land ownership and pasture availability), div&vée types have
emerged?2]. However, there are numerous studies indicating that WP diversity and sustainability
risk serious drawback while faced with central policies disrupting systems of local dynamics and
patterns. In Central and Eastern Europe, inchgithe Carpathian region, such collision particularly
pertains to the communist collectivisation and, more recently, to the EU Common Agricultural Policy

[3].

Our study concentrates on the Carpathian foothills and lower mountain elevations where oak
(Quercus robur and Q. petraea) is a major contributor to the woody fabric of traditional pastoral

| andscapes, addr e s s[¢].dA sét efR2ssilvapastotalhoak woonsarépseseatipge ’
three Carpathian locations (Carpathian foothills in SE Poland/UWainian Prykarpattya, and E
Transylvania in Central Romania) were subject to dendrochronological scrutiny and set in the
context of the landscape changes during the last 200 years. Can the dynamics of oaks recruitment to
viable oakscape trees be explaihby the historic processes pertaining to the land use system? We
hypothesize: yes. The results may provide an important insight into the impact of the modern
changes in land use, with particular respect to forestry and farming, on wooded rural landsofipes
the Carpathian region.

Results and discussion

Tree ring data of mature and ancieQuercus roblandQ. petraeatudied woods point at two distinct
patterns of recruitment dynamics, differing in duration and intensity: relatively short (shorter than
20years) recruitment ‘wave’', characteristic fo
prolonged, lasting several decades, recruitment, affected by natural or anthropogenic succession
retardants (e.g. wildlife or cattle grazing, dense grassydurindergrowth burning). The differences

and similarities between particular woods indicate that the recruitment pattern depends on the local
disturbance regime, rather than on more static environmental factors. Most of the studied woods
should be consided relics of working rural landscapes, with habitats and processes fostering the
Europe’ s ‘“oakscape’

In the studied WPs of E Transylvania most of oak woods have emerged by 1940s i.e., prior the
communist collectivisation programme. Even though the fraage cattle grazing has been retained,
with missing systematic care after tree regeneration and recruitment in WP, contemporary
landscapes reveal a long recruitment gap extending to the present. This corresponds with commonly
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reported livestock overpopulan, excessing WP carrying capacity, driven by the EU direct
‘“headage’[5l.payment s

Unlike in Romania, in the Polish Carpathian foothills, most of the present marginal oak woods
emerged in times of the livestock pressure on woods margins. That factor played a crucial
ecological role until the dramatic soeeconomic changes in the aftermath of World War 1, when

much of the countryside along the Polidbkrainian border was abandoned or subject to
afforestation and land acquisition by the state fordéstiding. While the abandonment results in
spontaneous development of the dense woody undergrowth leading to oaks suppression, modern
forestry intentionally transforms the inherited marginal oak understocked groves to high timber
production stands. Oakshav | i tt 1l e chance for successful reg
i.e., in grasslands neighbouring with wood§. Their regeneration is efficiently prevented by regular
mowing in connection with agrenvironmental payments.

The UA Prykarpattya wods are on average much younger than their Polish and Romanian
counterparts. Disregard the calendar years, they developed in the local context of conspicuous
changes of landscape structure, in particular substantial increase of forest, accompanied al the f
in share of treed grassland. This is in accordance with local people accounts, according to which, the
woods have developed from treed meadows. Despite the declining number of livestock, such
marginal oak woods are still being occasionally grazed, whatike in most of European forests,
remains legal in Ukraine. Apparently the most important factor sustaining low density of the canopy
trees and allowing the slowpace, though continuous, oaks recruitment is, however, the common
practice of early springlry grass burnind6].

Conclusions

Our study provides a strong evidence that the
universal rules and mechanisms may become the major culprit behind the loss of local traditional
routines necessary to sustadiverse and dynamic WP landscapes. Specialisation and sharp division
between forest and agricultural land leads to disappearance of fuzzy, transitional (ecotonal) zones
the most favourable habitats for oak recruitment. Inside forest areas, strictgitural regulations

(such as immediate fstocking of gaps, ban on livestock grazing) entirely disrespect intrinsic oak
life strategy and in most cases make their natural recruitment impossible. Grasslands outside forest
areas, are either used as triss highly productive meadows supporting intensive animal
production, or they are ovegrazed because of the headage direct payments. Ironically, in Natura
2000 sites, where there is no economic justification for intensive grass production, the same effect
of tree-less grasslands is often reached through EU -agrironmental incentives aimed at
sustaining permanent grasslands.

Fol |l owi ng t tEgerResoritiorRan graglitobahrural landscapes of the Carpathian region
[7], we advise that empowerment efnallscale farming and silvopastoral systems, based on local
traditions, supported with stat®@f-the art scientific and technological assets, should be adapted as a
basic way of restoring and preserving the WP cultural and natural heritage. Anydtmpn policies
should be aimed at supporting, subsidizing the existing traditional (bottgj systems, not at
interfering with them.

Acknowledgements The financi al support was received
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Seminatural grasslands of Carpathians under pressures
Lubos Halada, Stanislav David, Alexandra Klimantova

Institute of Landscape Ecology SAS, Nitra, Slovakia

Theseminaturalgrasslands generally contribugggnificantly to the biodiversity of rural landscape.

In Carpathians, this contribution is even more substantial than in other parts of Europe because of
long-term continuity of low-intensity grassland management that is considered to be a typical
featureof most valuable habitats of agricultural landscapke variety of naturakettings and variety

of management practices created magmassland types, usually hosting speerégh communities.
Because developethd maintained by human activities, they ne@mshrine notonly natural, but also
cultural heritage[1]. There are at least 4 reasons why to protect and maintain whole spectrum of
Carpathian grassland types: their high biodiversity, productivity with low inputs; they represent the
cultural heritage ad form important part of the landscape character.

The agriculture in Central Europe underwent significant transformation during the second half of
the 2@h century. Extensive agriculture and the use of grasslands fortaking and grazing of
domestic aninals were typical for the first half of the B0 century. After the World War Il, a strong
intensification of agriculture started. It waaccompanied by broad land use changes leading to
homogenisation of landscape and fragmentation of natural and sehiral habitats,changes in

their structure and loss of their conservation valua addition, the intensification was in most of

the Central and Eastern European Countries connected with the breakdown of traditional farming
and the replacement of smaknd mediumsized private farms with largescale state or collective
farms. The environmental consequences of intensification included the increased use of fertilizers
and biocides, land draining, irrigation, and the loss of many biodiversil landscapedaturesThe
political change from socialism to democracy in countries of Central and Eastern Europe at the end
of the 20th centuryinstigatedwide institutional, economic and land ownership transformatidine

land ownership changes and strong reductiohsubsidies to agriculture resulted in agricultural
decline, including grassland abandonment, which influencedassland biodiversity and
conservationSecondary succession commenedgth grassland abandonment was accompanied by
changes inplant and animalspecies and ecosystestructure, with significant consequencede
ecosystemnfunctions and biodiversityThe accession to the EU (2004 and 2007) increased foreign
investments, initiated adoption of new legislation in nature conservation and increasecdu#grd
subsities provided through instruments of the Common Agricultural Policy (CARIing last few
decades many grasslands lost their economic importance (provision of forage and/or fodder to
livestock) and their management becomes more environmgntalented. Currently we can record
trend to polarisation of grassland ugetensive use of productive grasslands vs. abandonment of
less productive or remote onpand regional marginalisation of some rural areas

We are living in the period oincreasing environmental pressures to world ecosystems, in time that

is sometimes characterised as biodiversity crisis. Terrestrial ecosystems are subjected to
unprecedented rates of humanduced environmental changeThe European Environmental
Agency identified eleven global megatrends impacting European resource syst&mbyo of them

- growing pressures on ecosystems and increasing environmental pollutiare of high relevance

for grasslands. As main reasons for tharrentloss of grassland habitain Europe were identified
urban sprawl and development, conversion of pastures and {(satuiral) grasslands to arable land

(in areas where agriculture is profitable), and land abandonment, causing grassland to revert to shrub
land or forest (in areas wdre socieeconomic conditions are unfavourable for farming). For territory

of European Union, the European Topic Centre on Urban, Land and Soil (ETC ULS) produced maps
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of pressures to main ecosystems types, including grasslands. Following pressures wgredma
intensive agriculture, grassland abandonment, land take, habitat loss, nitrogen inplihitagen
deposition. We analysed where hotspots of these pressures to grassland habitats of European
importance are located in the European Union, Carpathiansl, in Slovakia.

On the regional level, welemonstrate the longerm grassland changes ardsess impact aind
recentpressures to grassland habitats in thgtov basin (N Slovakia anBoloniny National Park

(NE Slovakia)The agricultural land in theupper Liptov basin was changed substantially in period
19491973 - the main processes included drainage, grassland conversion to arable land Qugl
establishment of intensive grasslands. In the next period (1%E¥) followed destruction of wet i
meadows by gassland abandonment leading to overgrowing of grasslands by scrub and trees a-nii
this process continues till now. During period 192804 we recorded significant changes in structure g
of wetland plant community TrollieCirsietum. While in 1973 dominated spes typical for wetand o
cold conditions belonging to alliances Calthion, Caricion davallianae, Molinion, and Polygono
Trisetion, in 2004 played more important role species typical for more dry and warm conditions,
typical for classes MoliniArrhenatheret@ and Festuc@Brometea. The species composition changes
indicated besides decrease of the soil moisture also increase of soil nutrients. We consider these
changes as consequences of the grassland drainage and abandonment, the climate change can play
certan role as well.

In the Poloniny National Park, we recorded grassland changes between 1999 and/2ddéntified
remarkablencrease of proportion of managed grasslands from only 8% in 1999 to 40%-#2Q032
other 7% of sampledrasslands were recéy restored and prepared for future management. The
average species richness in grasslan@saged in 2022015 increased from 47.5 species per record
in 1999 to 54.2 species in 262015, thancrease was found statistically significant. In 262015,

we observed statistically significant difference in tlaverage species richness between managed
(54.2) and abandoned grasslands (46M\8). found that the nature conservation importance of
grasslands is maintained we recorded persistence of threatened aade species during studied
period. While in managed grasslands highly dominated typical grassland species, species of forest
and forest margins played an important role in the structure of abandoned grassMfelentified
altitude and soilproperties & the main environmental factordriving grassland structure in the
studied areaaltitude determines climate gradient and probably also manageméssity gradient
and soil properties express soil fertility via-Borizon depth.

The agricultural manageent is crucial for longterm persistence ofrasslands and maintenance of
their biodiversity. The agricultural subsidiesf the CAP drive the grassland managemerttia study

areg thereforewe conclude that CAP enabled grassland biodiversity maintenamt¢iee Poloniny
National Parkafter2004 Despite clear contribution to grassland maintenance, also side effect of CAP
was recorded- landscape homogenisatiomn addition, the conservation of mountain meadows
remains a challenge because of their poor astglity.
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Traditional agricultural landscapes in the framework of green
infrastructure

Hana Skokanovd, Inés Lasala

Silva Tarouca Research Institute, Czech Republic

Traditional agricultura landscapes are characterized by a distinct and recognisable structure which
reflects clear relations between the composing elements evolving during several centuries [1]. They
represent preserved pradustrial landscapes which have been maged by traditional means in
contrast to intensive, usually largecale, management. Nowadays they face abandonment and
disappearance despite the fact that they provide cultural and social values [2] and can be considered
as hotspots of biodiversity, esgally in the context of agricultural landscape [3].

There are many frameworks/concepts how to try to preserve traditional landscapes, be it their
protection under e.g. Convention on Biological Diversity, UNESCO's Man and Biosphere
programme, RAMSAR or J4using agrienvironmental schemes [5]. Another option could be using
the framework of green infrastructure since traditional agricultural landscapes with their
multifunctionality fulfill many of its objectives.

On the example of Kyjovsko region in the & Republic that has been characterized by a mosaic
of traditional agricultural landscapes we will focus on how incorporation of this type of landscape
into green infrastructure can enhance its presence and connectivity. We will also have a look at the
changes of occurence of traditional agricultural landscapes during the past 200 years.

Our results show that if we incorporate traditional agricultural landscapes that are defined as a
mosaic of small vineyards, arable fields, orchards, meadows, gardenssaaitbred woody
vegetation, the percentage of green infrastructure in the Kyjovsko region increases for nearly 8 %.
Connectivity calculated in terms of morphological spatial pattern analysis (MSPA) also show
increases, namely in the presece of corestdsli®ops and branches. We can say that traditional
agricultural landscapes can serve as bridges connecting more valuable parts of the landscapes.

Further analyses of changes in the occurrence of traditional agricultural landscapes revelead
astonishing reslts — in a representative sample, the area of this type of landscape decreased from
1820s till present for 4%. This fact confirms findings from other countries, especially from Central
Europe [3; 5] and can be largely attributed to collectivisationgri@ulture during the socialist period

of 1950s1990s [7].

The presented paper is a result of project CE897 MaGICLandscapes from INTEFRREGEOROPE,
supported by ERDF.
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Economic and environmental impact of silvopastoral farms in
the Carpathians - case studies of cattle farms from Poland and
Romania

Robert Borek!, Rafat Wawer!, Aleksandra Krél', Jerzy Kozyra', Sandor Mignonz?,
Adrian Gliga2, Mugur Jitea2

1 Institute of Soil Science and Plant Cultivation 0 State Research Instit ute
(IJUNG-PI B) , Pugawy, Pol and

2 University of Agricultural Sciences and Veterinary Medicine,
Cluj Napoca, Romania

Sustainable grazing land management partly wooded permanent grasslandsat presently are

not in compliance with Good Agricultural and Environmental Conditiors considered as an
important alternative income source for small and medisimed farms in mountain areas.
Agroforestry and silvopstoral systems have gained renewed interest and support in last years by
the reform of the Common Agricultural Policy (Mosquekasada et al. 2016). Trees offers animals
protection against sun, wind, snow and rain, making them healthier and delivers wbmagass at

the same time (Novak, Emile 2015; USDA 2013). Apart from wood for renewable energy or timber,
high-quality cheese or meat can be considered as a specific product coming from the traditional
silvopastoral system. Moreover, the grazing in a sirsthle way is usually increasing biodiversity

of grassland. To resume, the system is considered as an effective way for revitalizing rural areas with
non-used or abandoned lands, hence they might constitute an important source of income for
farmers workingon the Carpathian landThere is need to assess potential of silvopastoral systems
in the region in terms of agronomic productivity and environmental performance and to design
optimal spatial scenarios in order to balance food and-fmod components ofntegrated systems

with state-of-the-art tools and models.

Traditional silvopastorasystems with pastureraymeadows, welhdividualized trees, forestrips

and grazing animalare the most encounterefdrm of land management ithe mountain and hilly

areas of RomaniaMihalca farm, located in Petrova municipality (Maramus county) is 94 ha organic
farm. Grasslands are grazed extensively by dairy cows based on rotation of field use. The woody
vegetation, often spontaneous, is managed by pruning and mbfigrand used as firewood in the
farm.

Silvopastoral systems in Polish Carpathians are often present due to fragmented land use structure.
In remote hilly areas, large silvopastoral farms breeding sheep or cattle may be found. Livestock farm
inBeskidMounh ai ns i s 200 ha organic farm in Sekowa
ladscape, consisting of open and wooded grasslands and forest of different age. Grasslands are
planted partly with hedgerows and fruit trees. Beef cattle is kept in rataél system of field use,
involving grazing and mowing. Wood is harvested for heating of farm buildings as well as for sale

to local buyers.

The adaptation of locally relevant silvopastoral systems is explored by analysis to examine resource
use efficieng and cost effectivenesswb spatial regionakcenariosare assessed in aspect of their
environmental and economical influence in the farf®S tools are used to carry out analysis. Cost
effectiveness of farms is simulated with the FarmSAFE model tas$ise longterm flow of income

from the annuals and perennial&or environmental assessment spatial indicators of erosion risk,
soil hydrology, landscape diversignd micreclimate were appliedScenariosareadjusted to reflect
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two thresholds of agroforestry share ithe region the farm is locatedl0% and 509%ensitivity
analysis of silvopastoral system impacts on crop productivity and environmental performance under
current and future climatic scenarios is performed.

We acknweledge support of the European Commission through the AFINET Horizon2020 project
(contract 613520). The views and opinions expressed in this report are purely those of writers and me
not in any circumstances be regarded as stating an official positienEafropean Commission
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Is there a landslide? Visual interpretation of DEM and its
geophysical verification on flysh landslides. Case study,
Gorce mountains, Poland

Pawet Kroh', Marta Kondracka?, Dariusz Ignatiuk?
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2 University of Silesia, Katowice, Poland

There are numeroukandslides in the flsh part of the Carpathians. Their mapping has become easier
since precise terrain models are availalfteadability and clearnessf modelscaused LIDAR based
DEMs to become one of the madten used information sources in geomorphology nowadays. DEM
interpretation seems to betraightforward and unequivocal, but the results of previous analys
show that one can make sena grave mistakes duringn apparently simplénterpretation process.

The geophysical and the GIS analysis combined bring possibilities of verification and of validation
of the GIS resultsThey also offer an opportunity for methodological development.

The first stage in the present research projeansisted in the mapping of landslides on LIDAR based
DEM at Gorczanski Nati onal Par k area. For thi
and SVF rasters were used. As the second stage, three ERT profiles were made. The first agighem w
conducted at a shallow landslide, which had not been recognized at DEM, but was mapped on the
field. The second profile was realized on a dsepted landslide. The third profile was measured
through the area initially incorrectly mapped on DEM adandslide, butlater, during the field
mapping and the geophysical researittwas designated as a ndandslide area.

C

<

The geophysical method Barovided an answer to the following questiond t her e a | and

the spots for which aninterpretation of the terrain model was incorrect oambiguous The
comparison of theresultsof the visual interpretation of DEM andhose of theERThasconfirmed
the following conclusions 1) Visual interpretation of DEM should not be the only methaskdin
landslidemappingasthere are landslidesot recognizable on DEMAIso,notall’l ands | i des
on DEM are real landslideg) Geophysical ERT survey is@markablemethod for verification of
thoseareas where GIS analysiseknot provide decisiveresults.Research wakinded byNational
Science Centegrantno. 370834.

r
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Shear strength of silty soil of the Wieliczka foothills reinforced
with root system of deciduous trees

Andrzej Gruchot, Tymoteusz Zydron

Department of Hydraulic Engineering and Geotechnics, Faculty of Environmental
Engineering and Land Surveying, Uni ver sity of Agriculture 1in

Landslides are one of the geodynamic processes that significantly shape the contemporary reIi@f
the Polish Flysch Carpathianst. It is estimated that there are more than 60000 landslides in this arqa
with quite diverse surface area and activity level. The formation of landslides is closely related to thg,
terrain and the geological structure of the grounsvhereas the main factor initiating their &
occurrence is rainfall, which causes a change in the state of stresses in the ground. Additionally, an
increase in the moisture content reduces the geotechnical properties of the soil, in particular their

shear srength.

The aim of the research was to determine the parameters characterizing the shear strength of soils
reinforced by the root system from the landslide area in Winiary (Wit Foothills) created in

2010. The landslide in question is located in @b area represented mainly by deciduous species.
The tests were carried out in a threxxial compression apparatus on samples with a diameter of 10
cm and a height of 20 cm taken from a depth of 0.5 and 1.0 m at a distance of 1.0 m from black locust,
european hornbeam, comon birch ahdzel.

The test results showed that there are hard plastic and plastic silty and-saltyly soils in the
landslide area. The obtained shear strength parameters indicate an ambiguous effect of root systems
on the values ofnternal friction angle and cohesion. The angle of internal friction of the rootless
soil was about 24 with roots from 5 to 12 In case of cohesion, an increase in its value from 16 kPa
was observed for ground with no roots up to 33 kPa for samples reiths. The research also showed

that the root mass, their length and diameter contained in individual samples were in a significant
range and they were small in relation to the mass of the soil skeleton.
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Landslide analysis using multi-temporal inSAR techniques in
Prahova Valley, Romania

Mihaela Gheorghe, Diana Popovici, luliana Armas,

Center for Risk Studies, Space Modeling and Dynamics of terrestrial and coastal
systems, Faculty of Geography, University of Bucharest, Romania

The current study presestthe effort made at the moment in order to arsd#yand monitor landslide
evolution in one of the most landsliderone regions in Romania, Prahova Valley, using modern
remote sensing techniques. The Prahova Valley has been considered a very importargittudy
landslide vulnerability and risk mitigation mainly due to its geomorphologic and anthropic
particularities [1]. The high instability of the valley slopes is given by a composition of sandstone
fragments and limestone cemented by a ety matrix and alsoby the influence of the area with
the most active subcrustal earthquake activity in Eurofiee Vrancea Seismic Regid@]. The
number of inhabitants in the study area is the highest in comparison to any other region tihhem
Romanian Carpathias and subGarpathians In the last century, the region was affected by
continuous negative human intervention that amplified the slope instability mainly by deforestation,
which sustained the urbanization process.

Launching of the Gband European Space Agency satellite, Sentidein April 2014, has made it
possible for us to monitor the surface deformation in the Prahova valley over the last 4 years. The
study area has been imagined in both ascending and descgmibit. A number of 70 images in

each orbit have been processed using the Permanent Scatterers (PS) [3] and the Small BAseline
Subset (SBAS) [4] multemporal interferometric techniques. The results consist of deformation
maps that show millimetre disptements derived for mamade microwave coherent features (PS)

or coherent areas (SBAS). The main challenge of our study was identifying displacement associated
to slow developing landslides on the vegetated slopes that are usually affected. The obtained
deformation maps are mainly describing the movement of the coherent targets, which are found in
built-up areas.
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Validation of the IBA method of bankfull discharge
determination in gravel-bed rivers of the Carpathian region
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Bankfull discharge is the most important characteristic discharge \wdrrregime. It is defined as a
flow which fills the channel to the top of river banks. Theaee,however, many definitionsof this
parameter and many attemptshave been undertaken to estimate it usingydrological,
geomorphologicabr biotic approaches [[1 Invertebrate BankfulAssessment Method (IBA method)
applesriverine invertebrate community of ground beetles as a biotic indicator of bankfull variation
in a dynamicriver [2]. The IBA index is calculated as a proportion of individuals with the sizd-e

6 mm/number of individuals 284 mm in sizendreflects the proportion oindividuals ofminimum
size species to maximum size species in the community of ground b&etd¢emperate region [3].

The aim of thestudyis to validatethe IBA bankfull discharge methodith 135carabid assemblages
collectedin gravetbed rivers ofthe Polish Carpathian regionthat were subjected tovarious
modificatiors of channel morphology. The distribution of 123 species showed strong selection of
speciedo aparticular terrace (NMDS, Anosim, p<0.001). Constrained CCA showed that biotic factors
such agthe IBA index, plant cover and planheight described most of the variation of smailzed

and bigsized species. GLM indicated that the IBA index confiforsher expectation of the mean
IBA valuesMean valueof the index for the lowest terrace about 5for the middle terrace about 2
andfor the highest terracet neverexceeddl. There arehowever, disturbances appearingiriver
channels that slightt modify the IBA values. Values dhe IBA for the lowest terracedepend
significantly on channelincision and modifications ovegetationaffectthe valuesfor the highest
terrace. In spite obuchdisturbanceshowever, mean values ofhe IBA are congruat with those
expecedon the basis oformer IBA calculations.
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Rivers’ hydromorphological features and their perception -
a premise for geoconservation in the Carpathian curvature
region
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2 Ministry of Environment, Biodiversity Directorate, Romania

In the context of dramatialterationssuffered by rivers during the last century, the geoconservation

of fluvial processes should be better integrated into nature conservationT]d]set guidelines
towards enhancinggeoconservation of valuable flali processes at regional scale, the ainoof
study is to analyze rivers’ hydromorphol ogi cal
propose protected areaghe case study refers tovers draining watershedslocated in the
Carpathian curvatureegion(including both mountainous &a and neighbring lowlands- hills and

plains) in Romania, with high suspended sediment loads, which were forming several types of
channel patterns a century ago and were dramatically transformed since [2].

The study is focused on protected areas in #malyzed region and has two main parts. First, rivers

in protected areas are inventoried by their hydromorphological features, including channel pattern,
analyzed based on recent aerial photos and field investigations. Then, the perception of valuable
hydromorphological features for nature conservation is assessed based on aqiedtionnaire
applied to both local communities and experts.

In the studied areamostly a meanderingchannelpattern is found in protected areggspecially
Natura 2000jo the detriment of the braided patterdespite thedeclineof the latter in this region

over the last century and its weknown ecological value. This finding suggests the necessity to
better correlate the hydromorphological valeérivers with the aimsof geoconservatiomt regional
scale. Concerning the perception of valuable hydromorphological features for nature conservation,
the results of the survey show a high variety of opinio(es.g. concerning barsyeflecting the
interests and objectives olfié groupsof participants Similar to other regions [3], for th€arpathian
Curvature region, our study identifies @isparity between scientific findings and public perception,
and we discussthe importance ofenvironmental educatiorin understandhg the necessity for a

river’'s geoconservation.
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Tree-ring record of the impact of channelization-caused
incision of a mountain river on the growth of grey alder in
riparian forest

Ryszard J. Kaczka', Barttomiej Wyzga?, Barbara Spyt!, Karolina Janecka'3,

Pawet Mikus2, Artur Radecki-Pawlik4 m
1 Faculty of Earth Sciences, University of Silesia, Sosnowiec, Poland F%
2 Il nstitute of Nature Conservation, Pol i sh Ace
3 Institute of Botany and Landscape Ecology, University of Greifswald,
Greifswald, Germany
4 Faculty of Civil Engineering, Cracow Univer s

Incised rivers are characterised by excessive flow capacity and lower vertical position of water stages
associated with given discharges than vertically stable rivers [1]. Such a river condition may result
from progressive bed degradation or the formation atcessively deep channel in the course of
channelization works. Channelization works conducted in the 2@V 0s in the middle course of the
Czarny Dunajec, Polish Carpathians, caused replacement of the wide and shallowthrediil
channel with a deep, sgie-thread channel and this study aims to determine the impact of this
change on the growth of grey aldedAlpusincany i n t he ri parian forest n
Onedimensional hydraulic modelling with the HERAS software was used to detemmi the
vertical position of water stages associated with given discharges in theqgelation and regulated
channel. A dendrochronological method was used to analyse rieg widths (TRW) as a proxy of
year-to-year changes of grey aldgrowth. The TRWchronology was compared with climatic (air
temperature, precipitation, Palmer Drought Severity Index and Standardised Precipitation
Evapotranspiration Index) as well as hydrological (minimum and mean monthly dischezgesded

at the nearby gauging statip data.The hydraulic modelling indicated that the channelization
lowered minimum annual stage of the river by 2.2 m and average maximum annual stage by 1.9 m.
These changes caused a sudden substantial lowering of groundwater table and a cessation of
depasition of overbank sediments in the riparian foreSorrelation analysis with a significance level
selected ap = 001 indicated that the strongest influence on grey alder growth was exerted by
minimum monthly discharges of the river, with the highestroalation coefficients found for the
lowest discharge in February of previous year(0.46) and in MarchApril of a given year (= 045).

Other important factos were the precipitation during Juneduly ¢ = 044) the temperature in
March-May ( = 0.37)and SPEIr(= 0.36 for July of a given year and for December of previous year).
The established chronology is characterised by two positive and six negative pointer years (1983,
2010 and 1974, 1976, 1987, 1992, 2006, 2007, respeMiosiy)f them carbe explained by the
combination of atypical minimal discharge in early spring (Marétpril) and/or precipitation in
June-July. The analyses of runmig correlation between the treeng chronology and these
hydroclimatic factors indicate that the grey aldgrowth in an early part of the posthannelization
period mainly depended on the discharge during early spring, determining the position of
groundwater table in the riparian are#n the later part of the period, the secondary growth of the
trees has beemainly related to the amount of precipitation in summdihis study show that the
channelizationcaused lowering of water stages in the river resulted in the worsening of growth
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conditions for grey alder in the riparian forest, which was most apparengears with particularly
low minimum flows in the river or/and particularly low precipitation.
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Flow variability determing conditions ofa river ecosystem and river ecological functioning. The
ecological functions of river ecosystems gradually decrease. Predicting the environmental flow
allowing to keep diversityof river biotaand river health develogdas a response to the degradation

of aquatic ecosystems overexploited by hunsdf]. The goal of the study is to construatmodel of
instream environmental flow withhydraulic parameters such as water deptfiow velocity and
substrate Twelverivers in southern Poland varying in bed substrated theamplitude of discharge
were surveyedWe performed he survey of 240 samph points, where 24763 macroinvertebrates
belonging to 81 familiesvere found The similarity of invertebratecommunities reflects the
typological division of the rivers ito three classes: mountain Tatra stregnmmountain rivers
draining flysch catchmentsaand uplandrivers draining catchments withcarbonate and silicate
bedrock (NMDS, Anosim, p<0.001).Total number of taxanumber of EPT taxa andscore of
BMWP_PLindex were chosenas response variables related tbhe environmental variation
characterizing river flow in the second type of rivergr@veltbed riverdraining flysch catchment
Generalized Additive Modehdicated that for flygh rivers optimal parameters maiaining high
values of biotic parameters reflecting ecological state oscillated ardb@diepth 0f0.5 m andhe
velocity higher than 0.8-1.2 nis. Hydraulichabitat2D model ofa section ofthe RabaRver was
applied to estimate habitat prediction in terms of Weighed Usable Area. The relationship between
modelleddischargeand WUA for benthic macroinvertebrates indicated that the flthat maintains

high diversity of macroinvertebrates should oscillate the range between 11.&nd 15 n#/s. Such

flow is in the range of mean annual discharge and a decrease in discharge below this value rapidly
causesinfavourableconditions formacroinvertebratesThis research suggesthat high diversity of
macroinverebratesoccurs at higher flows thaexcellent discharge value for aquatic organisms [2].
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Recent vertebrate and invertebrate burrows in lowland and
mountain fluvial environments - similarities and differences

Pawel Mikus!, Alfred Uchman?2
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The riverine environment is characterized by large enegggdientsoccurring in relatively short
time, which forces special adaptations of burrowing animals recorded in bioturbational structures.
Predators mainly produce shelter burrows (interpreted as domichmvh)le saprofags, especially
earthworms, producéocomotion and feeding structures (pascichnia). Diversity and abundance of
burrowing animals are mainly controlled by watéevel fluctuationsgspeciallythese causg floods

or droughts. The time of fauna activity also deperah large fluctuations of ediment temperature
what is especially important in mountain river

Recent domichnial and fodinichnial burrows of several tracemakers were investigated in sandy to
silty overbank depositef two rivers in southern Polandhe lower reach of the Dunajeowland

river with a meandering channel patternin the Sandomierz Basiand t he Wi el ki
(mountain river with a braidedto meanderingchannel patteri in the Orawa-Nowy Targ Basin
Burrows occurring in sediments of the lowland meandering river hawveore extensive network of
corridors and chambers than their counterparts from sediments of the mountain river. Vertical
distribution of the studied burrows reflest response of particular tracemakers to disturbances and
the position of water table. Gemally, frequent disturbances (erosion, deposition) and wigeel
fluctuations lead toa decrease inthe diversity and abundancef burrows Long, horizontally
oriented domichnial burrows of birds (e.gRiparia riparig Alcedo atthis and ground beetles
(Bembidion stephensiare present exclusively ithe scarps actively erodely a river. The scarcity

of bioturbation structures in coarsgrained sediments of the mountain river doeat reflecta lower
abundance of tracemakers but rather their specralisbnmental adaptation (small chambers in mud
under pebbles instead of typical shafts with terminal chambers as in the lowland river panks
Sediments covering abandoned channels (mountain river) and oxbow lakes (lowland river), both
inactive since at lest the 1990sexhibit similar sediment maturity and bioturbation structures.

The ground beetle burrows show a characteristic morphology, with a shaft and a terminal chamber.
Their inclination changes from more or less oblique on horizontal surfaces t@botal in steep

scarps otthe mountain river. The abundance and species structure of ground beetles are similar in
both studied river reaches. In the lowland river environment, more or less evenly distributed burrows
prevail in the fertile sediments of natal levees. On the contrary, in gravel sediments of the
mountain river,the beetle population is concentrated close to the water tadil¢he toeof scarps.

The scarps provide access to food and enable quick escape during rapidiexeéfluctuations. he
frequency of burrows ranges from 5Atin the undercutbanko f t he Wi el ki RDgozZn
near the Dunajec River outlet.
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The understandingof population dynamicsmust be based on a spatial approach since buffer,2-
metapopulation or sinksource concepts have been proposéde analyses of spatial patterns of
dispersal resulted in the ecological corridor concept. For a wide spectrum of species, aieers
believed to be such ecological corridors. However, particularly for small animals, they may also play
a role of effective migration barriers.

We analyzed the role of a riveas a corridorfor dispersal of the yellow bellied toa(Bombina
variegatgi n sout hern Pol and. The RiverWPdigh Carpathians,avhidhu c t ¢
flows in a seminatural channel and valley, with patchesiparian forest adjacent téarmland. The

field study wasconducted in the years 2042013, includinga survey of the yellow bellied toad
breeding sites (natural and anthropogenic), tracking adult individuals using telemetry as well as the
analysis of disprsion of the freshly transformed juveniles around artificcabeding sites.

The breeding sitewerelocated significantly closer to the river than points randomly located at the
study area. Adult toadgquipped with radiotransmitters, migratadainly towardsthe river channel.
Individuals whichattained the river bank remainettierein anarrow zoneof muddy, usuallyshallow
water edge.The individuals detected far from the water spent days buried mulch, soilor in
burrows of smalmammalsThe riverbank was also the main migration destination for a significant
proportion of freshly transformed juvenile®dults and especially juveniles were spreading along
the river bank. Despite thgeneral migrationdirection towardsthe river, there was no case of
reaching the oppositebank, which suggests the isolating role of the main river channel.
Moreover,cases of predation suggest that at deeper water toads yedated by fish.
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Deciphering the biogeomorphology of a gravel-bed stream in
fluctuating backwater zone of a dam reservoir

Maciej Liro!, Pawet Mikus?, Karol Plesinski2, Barttomiej Wyzga!

1 I nstitute of Nature Conservation, Pol i sh Ace
2 Department of Hydraulics Engineering and Geotechnics, University of
Agricul tur e, Krak- - w, Pol and

In the years 2002016 about 8,000 new large dams were constructed all over the world. It is widely
known that dams disturb abiotic and biotic components of the fluvial systems, but to date the
knowledge of their impacts has beenainly derived from observations of downstream river reaches.
In contrast, little is known on the biogeomorphological adjustments of rivers upstream from dam
reservoir, in so called backwater zone.

We analyse sedimentology, riparian vegetation, morplygiand flow characteristics of a gravbed
stream in the Polish Carpathians, which has been influenced by backwater inundation since 1942.
The rate of fine sediments deposition in this zone was maitiytrolled by past river morphology

and the backwatemagnitude, with the highest value (9.5 cm/year) foundaipart of former multk

thread channel near reservoir. Overall vegetation cover area in the backwater zone did not change
significantly over the postlam period. Howewe the area of woody vegetationncreased
significantly in that period. This increase was positively related to the initial area of unvegetated
bars and negatively related to the initial woody vegetation coWantdiversity of riparian forest

was lower on low elevations near the reseir, which may reflect elimination of riparian plant
species noresistant towater stress.We also documentdistinct river morphology in backwater

(with deeper and more sinuous chanpekhich isinterpreted as the effect dhe abovementioned
sedimentobgical andriparian vegetation adjustments. Numerical modelling of river hydrodynamics

in the backwater zone shasthat theseadjustments significantly influence river flow characteristics
even withouta direct influence of backwater inundation. This sugge that backwater effects may
promote the development of specific channel hydromorphology and riparian vegetation mosaic,
contrasting with those occurring in frelowing gravetbed rivers in the temperate climatic zone.

The study was performed within gmope of the Research Project 2015/19/N/ST10/01526 financed by the
National Science Centre of Poland.
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Does climate changes affect biotic factors of deep dam
reservoirs? A case study of the Dobczyce dam reservoir
(Southern Poland)

Elzbieta Wilk-Wozniak, Joanna Kosiba, Wojciech Krzton

(@))
l nstitute of Nature Conservati on, Pol i sh Acﬁd«

Natural lakes and artificial dam reservoirs are important water ecosystems from economic ang’
environmental points of view. Although both dfiem areoftentreated in the same way, in fact lakes &
and dam reservoirs differ in their functioning. While lakes that have existed for thousands of years
have been studied from the dawn of freshwater science, the majority of dam reservoirs were built
during the last century and remain relatively new ecosystems whose functioning is still being
explored. The number of existing dam reservoirs in the world exceeds 500 thousand, and it is
predictedthat until 2035 about 90% of river courses will be disruptethat least one damit is
estimated that the surface occupied by dam reservoirs worldwide will increase from about 400
thousand knd to nearly 1 million kn# by 2050. Therefore, the understanding of the effect of climate
changes on the biotic elements adr reservoirs is very important.

Eutrophication and global warming arenes of the biggest threa to water ecosystems and
especially dam reservoirs. Both are recognized as the most important factors increasing primary
production in waters and promoting rpliferation of harmful algal blooms. Based anong-term
monitoring programme (30 years) established on the deep Dobczyce dam resertiog Polish
Carpathians,we found that water temperature in the epilimetic zone has increased as a total
average ad also in particular monthdut primary production measured as chlorophyll a decreased.
We observed more often violent high waves (river inflow) which destroy algal community and lead
to developnent of small celled type of algae. Based on the resulesconclude that global warming

will lead to changes in the algal community promoting devetmgnt of small specimens ands a
consequence, to unpredicted changeshafentire food network of dam reservoir.
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Loss of wetland areas in the Sandomierz basin as a result of
increasing human impact - spatial changes observed
between the 19th and 21st centuries on cartographic materials

Witold Jucha
|l nstitute of Geography, Pedagogi cal Universit:

The Sandomierz Basin ia northem part of the Subcarpathia region It is a large, mosthflat
depressiorwith triangular shapein southreast Polandb et ween t he towns of Kr
Sandomierz in the corners (100 kn?). The basin encompasses the Vistula River valley, low parts

of the catchments of Polish Carpathian rivers
plains as well as high plains and foothills between them. The geological structure and hydrological
conditions related to the Carpathian rivers (impermealfliet ground and large water supply by the

rivers) resulted in the large density of wetlands in the basin. However, in thie &9 2@h centuries

many wetland areas declined because of land development works (river engineering, irrigation and
drainage). Mwadays negative effects of the works are periodical problems with drought risk, water
pollution and decrease of biodiversity.

The purpose of this study is description of the scale of these changes. Research of spatial distribution
of wetlands is nowadaypossible with cartographic or remote sensing data and Geographical
Information System (GIS) technology. Loteym changes of the environment of the Sandomierz
Basin can be studied on archival maps published since the second half of ttheetflury. It is
impossible to work in GIS with previous cartographic works because of no reliable reference points
on them.In the study data from three mapsvere used(1) third military survey ofthe Austrian-
Hungarian Empire (fromthe second part ofthe 1%h certury), (2) map of Polish Military
Geographical Institute (fronthe first part of the 2&th century) and(3) military topographic map of
Poland (from the end dhe 2Qh century).Relevant to the study were the following aspects of these
cartographic data aarces: d of them havea similar scale(~1:100 000and the degree of
generalizationandthe period between each pair of maps was about 50 years. On the basis of map
scans a database was established in GIS amkd to determine historical and contempoya
condition of wetlands and related parameters in the basin.

Chosen impacts of wetl ands’ |l oss in the basin
and land cover, were analysed and discusseithe study. Wetland areas have declined to lesanth

20% of their extent from the ff®century. The biggest change occurred between the second half of

the 19h century and the first part of the 2B century (74% of the wetlands loss). Some parts of the
basin have been almost completely devoid of any wetlareas, e.g. the low part of the Dunajec
valley or areas in the vicinity of the Carpathian Foothills. The loss was significantly correlated with

an increase of drainage density (expressed as the length of streams as well as distance from
watercourse). Th decrease of forest areas and increase of arable lands, grasslands and development
areas was also a statistically significant factor of wetland changes. However, the areas of recorded
afforestation or other signs of reclamation did not cause statisticalynificant restoration or

growth of wetland areas. The wetland areas that have survived are mainly located in the @asth
part of the basin and in big Sandomierz and Ni
been placed under conservationlandscape parks, nature reserves or Natura 2000 European nature
conservation network.
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In view of the different aspects noted above, the following conclusions can be dk&etiand areas

in the Sandomierz Basin have shown a large decrease (to les@@arof the area from the second
half of the 18h century). Archival maps are useful and reliable data source in examination of changes
of wetland areas. The spatial distribution of observed changes is correlated with increasing human
impact: channelizatiorof Carpathian rivers and irrigation works, deforestation and increase of
development areas.

Page13 1
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Evaluation of the biodiversity value by CZ-GLOBIO in highland
landscape of the most western part of Carpathians in the
Czech Republic

Ondfrej Cudlin!, Vilém Pechanec?, Filip Strzinek2, Jan Purkyt'3, Lenka Stérbovd’,
Pavel Cudlin’

1 Global Change Research Institute of the Czech Academy of Sciences

2 Department of Geoinformatics, Faculty of Sci
Czech Republic

3 Department of Plant Production and Agroecology, Faculty of Agriculture,
University of South Bohemia in Lesk® Budoj o\

The naturalness and biodiversity value of habitats have decreased by intensive using of landscape
last hundreds years in the centralEbpe as well as in the Czech Repubiide usel modified model
GLOBIO v3.0 for the conditions of the Czech Republic-@2BIO) to evaluate the current state of
habitat naturalness and their vulnerabilitffhe model CZGLOBIO operates with five driverdand

use change, landscape fragmentation, infrastructure influence, atmospheric NOx deposition and
change of climate parameters. For evaluation of each dritrex,indicator MSA (mean species
abundance per unit surfaceeaching values from 0 to-1 highestnaturalnes$ was appliedin CZ-
GLOBIO, the naturalness rate per unit surface instead of the napeeies abundanaeeas usedfor
drivers | and use change, | andscape fragmentat.
was usedas a backgroundThis layer consis of Habitat Mapping 2014, provided by Nature
Conservation Agency of the Zandset up in relation with the establishment of the Natura 2000
network (138 natural and close to nature habifeasid Corine LG53 more anthropically influerced

habitatg. For drivers “atmospheric NOx depositidrand “change of climate parametétSCORINE

LC 2012ata were usedegarding to the coarse grid datar these two drivers. The output of GZ
GLOBIO modelling is goined layer (total MSA identifying areas with a highbiodiversity
vulnerability, especially with regard téand use change, landscape fragmentation and infrastructure
influence. We applied the GBELOBIOIn three different types of highland landscape organization

units of the most western paof Carpathianshearthe border with SlovakRepublic First type of

area was the Landscape Protected Area Beskydy (LPA Beskydy), second type wamnitipatity

with extended competenc¥ al aS§ské Kl obouky (MEC Val aSské K
mddl e catchment of the Dfevnice river. The me
Beskydy 0. 73 f or MEC Val asSskeée Klobouky and O0.68
differences among different areas were caused by combination of all fiverd of MSA together,

b e c a u s e atdospherie NOx depositidrand“change of climate parametérs pr ovi ded s
values for whole Czech Republic. The detailed role of all five MSA drivers in biodiversity
vulnerability will be discussed on the poste
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A study case on effect of fire on ground-living spider fauna in
dry grassland of the Zoborska lesostep National Nature
Reserve (Slovakia)

Peter Gajdos, Stanislav David

Institute of Landscape Ecology, Nitra Branch, Slovak Academy of Sciences,
Nitra, Slovak Republic

el 33

©
The issue of the impact of fire on individual ecosystems and their use for landscape managemenP'ls
frequently discussed in the professional as well as lay public, whether in the short term or long term
aspects. However, there arelatively few professional and scientific papers dealing with this issue.
The changes induced by an extensive fire in the grodimohg spider fauna were examined for two
years starting six months after the fire and later from long term aspect aftereesyat the dry
calcareous grassland of the Zoborsk& Lesoste
southernmost part of the Western Carpathians in Slovakia. The study area represents the plant
phytocoenosig-estucddrometeaEpigeic spider communds, examined by pitfall traps during 2600
2001 and in 2016, were studied on unburned and burned sites in adjascent areas of the reserve.
Epigeic communities spider spiders were screened by ground formalin traps immediately after the
fire in the growing sason (March to end of October) 2000 and 2001 and after 15 years in 2016. One
line of traps was located on the unburned part of the area, and the second line of traps on the burned
part of the area with the same type of habitat. Over the three years ofarebgewe have captured
1440 specimens of 80 spider species and 18 families in total on two compared surfaces. Most species
were also represented by families of Lycosidae and Gnaphosidae. Epigeic spider communities have
been evaluated and compared as pdrtheir composition on a burnedown and unburned part of
the Reserve from a sheterm, but especially a lorterm aspect. The communities are also compared
based on time periods and the impact of the fire has been analytedresearch leading to these
results received funding from the grant agency VEGA, project No. G2/0B
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Genotype/phenotype interaction and its relevance to climate
change in Scots pine (Pinus sylvestris L.) populations

Zoltan A. Kobolkuti, Klara Cseke, Laszléo Nagy

National Agricultural Research and Innovation Centre, Forest Research Institute,
S8rvs8r, Hungary

The abstract has been withdrawn.
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Influence of artificial light at night (ALAN) on plants: current
state and perspectives for researches

Mykyta Peregrym?, Réka Kénczey?, Erika Pénzesné Kényal,

1 Department of Botany and Plant Phys,;i ol ogwyp E

Eger, Hungary qp)
2 Hungarian Institute of Edwucational DeveloTaéme
Eger, Hungary .

The last scientific investigations show significant influence of artificial light at night (ALAN) on
majority of living organisms including plants with the next cascading effects for ecosystems. At
presentthe differentmechanisms of this impact are uncteéut data accumulation and its analysis
continue. Besides, negative effects of ALAN for protected areas havedesernbedyenerally, and,
as a result, recommendatiorigave been preparetbr avoiding them Also thereare data about
phenologyof plants,changingfruit maturing, increag in phytomas, decreasing seed productivity
and dynamics of other indicators of plants under influence of ALAN. Howeawecountry or region
hasa full list of plantspollinatedat nightstill. It is very importantto make estimation of riskdecause

it seems that it can be potentional danger for plant diversitierefore, we have started tmake a
preparation of the list of speciesfor Hungary using both literaturedata and data of our field
investigations More detailswill give during our presentationFurthermore understanding that the
problem of light pollution has exclusively anthropogenic origin, as well as its solution (most likely
partial) can be found only in direct work with society, we have decided to eg@ntlae level of
awarenessbout the topic of light pollution and plant pollinatioto collect the knowledge level of
people in countries with different economic developmetiestionnairehas been preparedt helps
the identification of benefits which peple see in ALANduring usingit and alsctheir opinion an
experiences about theegativeeffect of ALANfor themselves as well der other groups of living
organisms. We are going to cover two countries (Hungary and Ukraine) by this reseagohn
are looking for wider cooperation. Obtained results will be a basis for the next development of
educational strategywhich must increase society awarenessdahas indirect influence forthe
efficiency of biodiversity conservation.

The research is supportgdgoant EFOP 3.6.26201700014.
References:

MacGregor, C. J., Pocock, M. J. O,, Fox, R., & Evans, D. M. (~2015). Pollination by nocturnal Lepidoptera, and tt
effects of light pollution: a review. Ecological Entomology, 4063)988p://doi.org/10.111/een.12174

Carvalheiro LG, Kunin WE, Keil P, AguiBai t i érr ez J, EIlIl i s WN, Fox R, et
biotic homogenisation have slowed down forBMépean pollinators and plants. Ecology Letters. 201%16:870
878.
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Climatic exposure of natural upland forest stands:
What impact will be expected by the end of 21th century?

Zsofia Szegleti'!, Ferenc Horvath?

1 Szent 1 stv§8n Uni cheotosEntirgnmendldScignces, a | S
Gedel 1S, Hungary

2 Centre for Ecological Research, Hungarian Academy of Sciences ,
Tihany, Hungary

More and more research aims to forecast the consequences of global warmingstance to
focusing orthe shifts of the geographic range limif climate-sensitive species apeningsof stands
due to draughtinduced tree mortality Our hypothesis is that the effect of climate change will be
demonstrated on the population and forest structural changiesliedin the core areas of strict forest
reserves since forestandshas developed with no hunmainterventions here for decades.

One of the main target areas t h-deg\sS&ictFor e st Reservd Bk k Felt s ¢
Hungary) where standard fieldsurvey was completed ten years ago in the Permanent Sampling
Points (PSP) of th&&and Dynamic ard EcologicalObservationNetwork. The forest reserve is in the
possession of diverse terraand soi] where, depending oaltitude, exposuressteepness&nd site
charachteristicdbbeech dominated, sessile cakhornbeam sessile oak- turkey oak or downy oak
forest types can occur. In order to get an insight into the degree and spatial pattern of prospective
climate changegthe climatic exposurg the FORESEE (198100) gridded database of observed and
projected daily meteorologynd the Mountain Microclmate Simulation Model (MTCLIMyvas
applied. The prognosed and downscaled climate exposaleulationsshowthat by the end of the

21st century, the microclimate of all PSP sitel have increase and become much more sevéhe
Forest Aridity Index (FAl)as a useful climate indicator of forest zongsl go overthe value of 7.25
which will indicate the developmentof an almost unbelieveablforeststeppe climatéhere by the

end of the 21th century

The changes of the forest dynacrprocesses will be examined by comparative analysis-slirvey

and former field survey data. It will be performed in selectedPSPsaccording to thestandard
sampling protocok of stand structureregeneration/shrub layer, and ground layerhere-survey

and comparative assessment will be accomplished in the main zonal forest types of the Carpathian
Region of Hungary then we are looking for evidences of climate change impacts on forest stand and
population changes.
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Biotic and abiotic changeability of a small river with sandy
bottom along a regulated and close to nature stretch

Andrzej Struzynski, Maciej Wyrebek, Michat Bien

Department of Hydraulic Engineering and Geotechnics, Faculty of Environmental N
Engineering and Land Surveying, Agricultural University of Krakow Poland g
The Nida is a river flowing in southern Pole%nd

province. It is a typically lowland tributary to the Vistula river. Along the most of its length its course o

is close to natte. In the early 7@ies of the 20th century the river was regulated in the vicinity of
Pinczow town. Subsequent river stretches bet we
in the 80ties. The activities resulted in cutting off several armgte# middle Nida river, in result of

which nowadays considerable areas of the river valley have been undergoing a mucking dddcess

Still, many valuable habitats have been preserved in this area. Specific natural and landscape assets
accompanying the rigr are: marshlands, backwaters and xerothermic turfs constituting unique areas
with considerable diversity of plant and animal species. Therefore, along some of its sections the
Nida is flowing in a technically regulated channel, whereas along the othenmains close to nature

[2]. Itis easy to spot the adjoining stretches characterized by the same hydrological regime and water
quality but by a different horizontal transverse, vertical and different channel and differing with the
size of alluvial matesl.

The paper aims to analyze, in terms of biotic an abiotic factors, the differences of two sections of the
Nida river with a different degree of anthropogenic transformation, i.e. regulated stretch and close
to nature section. Measurements of water véitpand flow rate were conducted, as well as the
bottom shape and granular size composition. River cross sections and flow slope were measured by
means of GPS RTK device. Tdimensional models of the analyzed stretches were made using
CCHE2D software inmler to determine the changes of hydrodynamic parameters along the whole
area of the investigated river. Samples of the bedload and macrobenthos were collected randomly
along the length of the investigated river stretchi@}, whereas the area and spec@snposition of
hydromacrophytes were analyzed along 100m long fragments of the two investigated river sections.

Collected data indicate a bigger biodiversity of the macrobenthos along the close to nature river
stretch[4], particularly in the areas of wogddebris effect increasing turbulences, but decreasing
mean velocity of flowing water.

Species composition of macrohydrophytes was the same along both sections. Significant differences
were observed in the bottom surface coverage, which was respectivé¥ along the regulated
stretch and 11.7% along the close to nature section.

References

[1] Struzynski A., Ksi gPzaewkl iLk. ,A.BarPlneiski nv8.k,i R<a.d,e cFlior
M., 2015. Wetlands in river valleys as an effect of fludeégses and anthropopression. S. Ignar, M.
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Relationship beetwen hydric potential and predictability of
maximum flow for different catchments in Poland and Slovakia
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Raised wateflow is a complex event caused by variable climatic and physiogragiécacteristics

of a catchmentClimatic and hydrological phenomerasocause cyclic variability and renewability

of water resources.The knowledge about relationships between factors that influence on
hydrological regime is essentially in the context of predictability of maximum flow and thus flood
hazard. The aim of this works to study relationships between a hydric potential of catchments
(LHP) and predictability of maximum flow in rivers in the Upper Vistula basin and Slovdkie.

LHP method is a new concept of practical applicationGdographicinformation System (GIS)
analysis and tools in water management. The method refers to the abilityatdhmentsto slow

down and retain precipitation and the capability of the water to infiltrate into grourihe
predictability (P) of r i ver ribeseasomaldy obhfydrotodical Co |
regime [1]. The constancy (C) and contingency (M) are components of P. The P value represents a
measure of confidence with regard to the state of an event at a given point. Predictability is a measure
of regularity of occurence of the analyzed event. When P exceeds 50%, the regularity of occurrence
of the event is above average; when it is less than 50%, the regularity of the event is below average.

All calculations are performed for 35 catchments located in the UppeuNidiasin and Slovakia.

The LHP was calculated according to the method described in [Zh8]P wascalculated according

to the method described in [1]. To determine links between the LHP and P, a cluster analysis was
used with a Ward method of agglornsadion.

The mean LHP varied between 1.2 for the Skawa River and 20.1 for the Vistula River. Only the Vistula
River has excellent LHP. The rest of the rivers have average or limited LHP. The mean predictability
for all rivers is high (0.54), but the highesta s f or the Wi st ok (0.69) ar
| owe st for Biatka (0.40) and Wapienica (0. 43)
catchments may be aggregated into four homogeneity clusters:-fisitchments with high P and

limited LHP, second with mean P and limited LHP, third with low P and average LHP, and the last
one with very high P and average and excellent LHP.
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Effect of anthropogenic and natural factors on the location of
underground water outflows in forested region in the Western
Carpathians
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The dynamic of the locations of underground water outflowsthe Western Carpathians is still
insufficiently recognized [1], although the changes of outflows altitude or their drying out are
common phenomena in the flysch mountains [1]. In order to at least partially fulfill this gap, the
occurrence and locationf@utflows within the Skrzyczne Range were investigated in the years 2009,
2011 and 2012 during different weather conditions. 172 outflows were mapped on.2hen2Zarea,

which gives spring density index of 6.10 outflowsi2, and the highest outflow altude was 1160

m, while that of the Skrzyczne peak is 1257 m. Seven outflows were located along the edges of the
Godula Sandstone layers, 87 within landslides area, 13 directly on forest roads or in the roadside
slopes, and 57 in close proximity of roadgaheir landforms (sharp channel head [2]) implied road
influence on their location. There is a big difference between the number of outflows on the western
slope of the mountain massif (17 outflows) and on the eastern one (58 outflows), which is related t
mostly consequent dip of sandstone beds on the western slope and obsequent one on the eastern
slope. The snowmelt has stronger capacity of supplying outflows with water than rairfalter
snowmelt periods all investigated outflows were present anduthalf of them changed position to
higher altitude. After rainfall periods 6 outflows were found dry. In the period of the smallest
precipitation (lower than 44.4 mm of total rainfall in 2 weeks before fieldwork), a quarter of outflows
dried up. The reseah is going to be repeated this year.

References
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Effect of deforestation triggered by different factors on
seasonal and short-term changes in water chemistry in the
Carpathians - Beskid Slgski and Western Tatra case studies

Mirostaw Zelazny', Amanda Kosmowska', Stanistaw Matek2, Tomasz Stanczyks,
Mateusz Zelazny*4

1 Institute of Geography and Spatial Management, Jagiellonian University in
Kr a k Knakow, Poland

2 Institute of Ecology and Silviculture, Forest Faculty, University of Agriculture in
Kr a k Knakow, Poland

3 Faculty of Civil and Environmental Engineering, Warsaw University of Life
Sciences 0 SGGW, Warsaw, Poland

4 Faculty of Mining Surveying and Environmental Engineering AGH UST,
Krakow, Poland

The Beskid Sl aski Range was subject to intens
originating in the adjacent region of Silesia in the 1980s and 1990s, which led to severe damage to
tree stands. Different types of deforestation continue to occur in the Polish Tattaesretree stands

are subject to gradual decline caused by the European bark lmeetiere rapidly damaged by strong

wind gusts

The purpose of the study was to determine the effects of deforestation caused by a set of different
factors on water chemistry on aseasonaland shortterm basis. The study occurred in several
catchments inthe Bek i d R&hgg @ikthropogenic impacthdi n t he Kos$ci el i sk
Western Tatragwindfall in December 2013ontemporary bark beetle gradation).

Seasonal changes were assessed using 250 water samples collected on a monthly basis, while short
term changes such as high water stagebaseflow periods were assessed using ISCO autosamplers.

In the latter case, theamplingrate varied from 1 to 12 hours @4,250)depending on the rate of

flood wave formation. Water samples were collette the field and water levelspH, SECand
temperature of watewere assessedd DIONEX 2000 ion chromatograph was used to determine the
presence of 14 ions: €aMg?*, Na, K, NHs*, Lit, HCGs, SQ?%, Ch, NO», NOs, PQ?*, Br, F.

Hillslope deforestation @used a change water chemistry, especially in the content of anions. The

NOsz content (4 % mairicredsed markedly in the anion total, as expected, across Tatra
catchments affected by deforestation. A marked increase i®#3016 % mvl)acbnteht and

marked decrease in HGO(52 % m)acbnteht occurred in the anion total in the deforested
catchments of the Beskid Slaski. Wat er chemis
variances strongly depended on the degree of detates. These main findings show the
exceptionally strong role of woodland areas in hillslope water chemistry. In a spatial sense, the
observedatypical pattern is that of hydrochemical mosaics in the form of different proportions
between anions, especnalbicarbonate, sulfate and nitrate.

Research funded by NCN Grant 2011/ 01/ B/ Nz9/ 04
Forest Management Agea®yant UJ K/KDU/000405.
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Effect of deforestation on stream water chemistry response to
rainfall in small Carpathian catchments (Tatra Mts., Poland)
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Hurricane-force winds noted in the Polish Tatras on-26Decembef013causedubstantial damage

in the spruce and fir stands in this area. This event served asce in a lifetime opportunity to

perform experimental research on the effects of deforestation on stream water chemistry response

to rainfall. Two small catchments (<1 Kincharacterized by a different degree of deforestatol

located in the northernpart of the Tatra Mountains were selected fothes t udy : WSci ekl
catchment (66. 1% deforested) and Kdidldaworkwasa Tu
conductedin 2017 and included continuous measurement of water levels spatific electrical
conductivity (SEC)n the two streams Stream vater samplesvere collectedor laboratory analysis

during svenrainfall events The concentration ofain ions(Ca&*, Mg?*, Na', K+, HCQs, 042, Ct

andNOz) was analyzed

In both catbiments, SE@nd the concentrations of most main ions exceptakd Ct decreased with
increasing dischargeluring the studiedevents On the other hand, the concentration of MO
increased in the course of the same eveRslationships betweeBEC and the&oncentrations of
mostmain ionsand dischargeook the form of aclockwisehysteresisn both stud/ catchmentsit

means higher valueduring the rising limb of thehydrographversus thoseluring the falling limb.

In the mostly deforestedV$ ¢ i e k } atchnieht bBybteresis loops were very widevhile in the
Konczysta Turnia cat chtheywdevefymarrsw.| vy not defor e:

In the mostly deforested catchmentockwise hystereses were noted f@i, K*, and NOs. This
indicates a very rapid loss dfiese ions from the soil cover of the deforested catchment driven by
infiltrating precipitation water. In the mostly not deforested catchment, the opposite was true in that
the concentration of C]K*, andNOz" during the falling limb was highethan during the rising limb
(counterclockwise hystereses). This indicates delayed leaching of these ions from the soil cover in
relation to changes in discharge in theostly not deforested catchment.

Research funded by t he Fo roesMandgemen Agerc@rant Nbe d b
TPN ZP/547/2017, UJ K/KDU/000405
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Natural dynamics of the temperate mountain beech
dominated primary forests in the Western Carpathians

Michal Frankovic

Department of forest ecology , Czech University of Life Scien ces in Prague ,
Prague, Czech Republic

Natural disturbances play key role in forming forest ecosystem structure. It is relatively well known
how intermediate and severity disturbance regimes are forming Norway spruce forest ecosystem of
west Carpathiandvountains. We reconstructed the overall regional canopy disturbance history of
primary forests dominated by European beeéladus sylvatica.) and Silver fir Abies albaMiller)

in Slovakia using dendrochronological analysis, on five forest stands infEatna, Great Fatra, Low
Tatras and Klenovsky Vepor. Our study of beech dominated forests ecosystems in west Carpathians
Mountains responded on two questions: (i) Are localities forming by low severity disturbance
regimes or by combination of intermediatené high severity disturbance regimes? (ii) Does exist
any disturbance synchronisation on stand or landscape level? Usingritigewidth analysis we
conducted disturbance history reconstruction based on two patterns of radial growth: (1) abrupt,
sustainedncreases in growth (releasandicating mortality of a former canopy tree) (2) rapid early
growth rates (gap recruitmentindicating recruitment in a former canopy gap). All detected events
were converted to the percentage of the canopy area disturbexhch plot to scale the evidence of

di sturbance according to each tree’s current
we summed up the percentage of the canopy disturbed area by decade.

Dendroecological analysis proved occurrence of besclmore than 350 years old. Further,
occurrence of low and intermediate severity disturbances were found as the most important drivers.
Pl ots with evidence of high severity disturba
detected too. Reconstrued disturbance regime demonstrated spatial and temporal heterogeneity.
Also evidence of synchronicity of disturbance events in the time among plots and among several
stands ere found. Forest managers in the Carpathians should take into consideratioriiticksgs

and reflect it in used silvicultural systems. We proposed to increase spatiotemporal complexity in
forest management approaches. Management of protected areas should be changed more toward
non-intervention regimes instead of commonly used sanitiyging and other type of interventions

of postdisturbed stands. Supporting of hight complexity of environmental conditions will create
forest ecosystem valuable from view of conservation of nature.
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Tree mortality in sparsely disturbed natural Norway spruce
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Mortality rate is an important factor in forest dynamics, unfortunately it is usually studied in forests
affected by recent high sevity disturbance. Understanding the supposedly low annual mortality
rates in stands with no recent severe disturbances are equally important. Here we aim to evaluate
the mortality rates and the main factors causing mortality in recently sparsely disturbedntain
Norway spruce stands. A total of 5272 trees on 118 plots were resampled after five year period in
primary Norway spruce Ricea abiefl..) Karst.) forests in four localities in eastern Carpathians.
Mortality modes were used as approximation of radity cause and recently dead trees were sorted
into five categories (broken crown, broken stem, uprooted, result of competition, killed by bark
beetle perhaps in combination with fungi). Only 10 % of plots display more than 2% annual mortality
and only ane plot exceeds 5% a year. Bark beetle infestation is the main mortality agent in all studied
localities. Contribution of competition varies seriously. Abiotically caused physical damage is
equally common agent in all localities however composition ofdifferent forms varies. Observed
average annual mortality rate is within the usually accepted range of background mortality. This
allows assumption of no high severity disturbance taking place in the region recently. Although on
a plot level moderate sevéy disturbances can be seen in increased variability of mortality rates
within certain localities. There seems to be no universal pattern in relation of recent mortality rates
to disturbance history in last 200 years. While the role of competition in filven of density
dependent mortality is clear for some localities only, the portion of recently dead trees killed by bark
beetle is rather high across all stands even in plots with generally low mortality. It is very likely
many tree deaths are caused byndmnation of factors.
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Industrial changes in the municipalities from Romanian
Carpathians

Mihai Tentis, Marina Tentis-Tanase, Cristian Talanga

Faculty of Geography , University of Bucharest, Bucharest , Romania

Background
The Romanian Carpathians avmgdely known for their varietyof resources that aided communities
to obtain their devel opment. Lots of researct

central and soutkeastern industry but few of them are currently try understand and identtig
current progress of an important part of the Carpathian territory. Currently, the paper wants to seek
the real situation of the industrial evolution and how this transformation developed some of the
Romanian municipalities located in Carpathian Moumtsi

Methods used

The research methods used can be split in two major types: classical ones and modern ones. The
research was designed to actively show how large parts of Romanian industry suffered and
resurrected in Carpathians. Some rules were established

1 All cities that currently have the municipality administrative rank were included only dustry
was spotted in the area

1 The starting point of the study is that in the majority of cases municipalities remained without
industrial facilities

i For acorrect approach all municipalities from the Romanian Carpathians were included in the
study

1 Satellite observations were used and analyzed during couple of months
1 Industrialization parameters were calculated and established
1 Digital techniques for spatialralysis were involved in study

Expected results

Following the research process we are confident that the study will show the real situation that took
place in Romania. The relevance of the research is underlined with the help of modern digital
mapping teclmiques used to establish a modern welapping application used to keep track,
manage, organize and analyze the impact of in
reacted and reacts.

Conclusions
We think and try to prove that industry in Romaan Carpathians revived and a major impact is
currently spreading even beyond the border.
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Land use changes in Jabtonka village during the years
2004-2009-2014

Krzysztof Miraj

Institute of Technical Sciences , Podhale State Collage of Applied Scien ces N
in Nowy Targ , Poland il"
The article shows | and use changes in Jabt o8k
Orawa region, over 600 m above the sea level. The natural conditions limited the activity of locdl

society. It is also visiblenithe land use, which is very spatially varied. There are small farms with
multidirectional agricultural production.

The Author researched the structure of land use and the structure of cultivations in arable land in
Jabtonka vill age .Thapagedi® Bhsed ¢h@etrén remaardth. Thé Author went
across the village area and drew different forms of land mse map. After that he prepared a map

of land use in 1:5000 scale and later he calculated the areas in each category of land use. This way,
the Author could show different forms of land use according to the degree of incline, land exposure
and height zons. TheAuthor was researching land use and referred to local natural conditisash

as: soils, microclimate and water level in groufithe Author also determined the directions of land

use and the directions of cultivations in arable land. In order toitdee used the six consecutive
guotients method. These results from 2004, 2009 and 2014 were compared. This way the Author
could show the extent of land use changes and cultivations in arable land. The spatial diversity in
the structure oflanduseand¢h st ructure of cultivations in ar
on land use maps. The paper has practical aspects, because the Research may be used in spatia
planning.
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Arable land abandonment in low and medium altitude
mountains from Romanian Carpathians

Bogdan-Andrei Mihai, lonut Savulescu, Marina Virghileanu, Constantin Nistor

University of Bucharest, Faculty of Geography, Romania

The year 1990 was a tinreference for the Romanian agriculture, considering the political regime
changes together with the soci@conomic transformations. In this respect, many of the agricultural
fields were the subject of the land ownership recovery process, passing from public administration
to private property. However, this was not a general featurethe agricultural lands on mountain
areas, as many of them were not included in the centralized economy of the socialist period because
of the specific environmental conditions [4]. Therefore, the agricultural land use change in mountain
areas was condibtned mainly by socigeconomic facts instead of political events [1].

The aim of this study is to quantify the agricultural land use change occurred in low and medium
altitude mountains, within two representative case studies from Southern Carpathianando
Marul ui pl a®00 omramd Fundata Siteé Gt 13000 m altitudeBoth case studies are
complementary from different points of view: altitude, topoclimat&urist potential and
valorisation, entreprenewhip and business development, regional branding.

Our approach is based on a multisource and multiscale analysis for two reference periods. In this
context, there were integrated topographic maps at 1:5000 scale from the early 1970s, bamdsat

7 ETM+ [2, 3 5] and8 OLI satellite multitemporal imagery, dibphotos at 1:5000 scale from 2018,
together with in-situ measurements obtained froageodetic GNSS surveying.

The first case study from Poiana Mar udtianfromi nt ec
1986, 2002 and 2018, obtaiethe beginning of the month of Mayp the start of the agricultural

season, when the spectral signature of arable plots is easy to be identified and processed. The second
case study from Fundata is developedadtigh resolution, after the integration of the inventoried

arable plots from 1:5000 topographic maps, together with the orthophotos from 2018 and GNSS data.

After data processing, we obtained statistics showing the magnitude of agricultural land
abandonmenfor the both case studies. These were mapped together with selected features of the

driving factors of the | and use transformati o
and Fundata sites confirms two different stages of arable land abandorpnecgss: an initial stage
related to an emergence of rur al tourism devce

strongly related to a total transformation of arable land into pasture and hayfield around the
remaining scattered farmand tourist persions and hotels (Figure.1)

The driving factors are strongly correlated with the social processes like depopulation and
population ageing, as well as with the economic facts like low land productiatylecreased
economic competitivity anc limited acessibility.

These changes occurred in the arable lands lead to the decreaselahtiseapealiversity together
with the increase of the dependency of the current low and medium altitude mountain environments.
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Figure 1. Fundata village, 1360 m
altitude,Southern Carpathians. Land
use change within the scattered built

up area, showing the replacement of
arable plots with pasture and hayfield.
Recent developments occur as an effect
of tourist activities (Photo: B. Mihali,
September 2017).

Page149

References

1] Gri ffiths P., MUl | er D. , Kuemmerl e T., Hostert |
ecoregion after the breakdown of socialism and expansion of the European Union, Environmental Researct
Letters 8, 045024, dif):1088/174826/8/4/045024.

[2] Kuemmerle T., Hostert P., Radeloff V., van derLinden S., Perzanowski K., Kruhlov I., 2@08eCross
Comparison of Pesbcialist Farmland Abandonment in the Carpathians, 1-62&8l4loi: 10.1007/s16021
008914éz.

[3] MU | D.eKuemmerle T., Rusu M., Griffiths P., 2009. Lost in transition: determinantsaxfiaicst
cropland abandonment in Romania, Journal of Land Use Scienet29, to®:

10.1080/17474230802645881.

[4] Munteanu C., Kuemmerle T., Boltiziar M., ButsiciVim®@ni u. , Hal ada L., -Kaim D
Gyurd6é E., Lieskovsky J., Mojses M., Muller D.,
Radeloff V., 2014. Forest and agricuktural land change in the Carpathiad regietaanalysis ofong
term patterns and drivers of change, Land Use Poliég58®%7, doi:10.1016/j.landusepol.2014.01.012.

[5] Pri shchepov A., Radel of f V., Baumann M. Kuemme
on land use: agricultural larabandonment during the transition from statenmand to markedriven
economies in peSbviet Eastern Europe, 7, 024021, doi: 10.108826778/024021.



Page150

Forum Carpaticum 2018
Book of abstracts

P-25

Moderate infection by ash dieback (Hymenoscyphus
fraxineus ) as unexpected improver of spider biodiversity in
lowland forests
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The Fraxinus excelsidrees have beenuntil recently, one of the last smooth tree specidsat
continue to growin lowland and floodplain forests. However, in the last decades, ashes been
attacked by thenvasive pathogenicfungus Hymenoscyphus fraxingushich causesleclineof ash
trees.The intensity ofthe fungal attack and mortality of treediffer according to the agstructure

of the forest standandthe most critical situation is inhe moneaged brestsyounger than 40 years

Ash declinecan cause significant changes in the stand structure, microhabitat conditions, and overall
strong disruption of various biotic interactions at the lesebf producers, detritivores, and
consumers.

The objective obur studywasto analyze thediversity of spidersin commercial plantationsluring
the gradualdeathof ash foresstandsdue to the spreadg of the pathogenic fungubl. fraxineusin
particular, we studied the effedf ash declineon species richnessbundances, conservation value
degree of rarenessndnumber of rare and endangered species of spidexperimenstook place on

12 locations with three levels of infection/declidew infection, moderate infection, strong infection
Spiders were colléed using pitfall trapsbetween April and October 2017 in the floodplain area
aroundsouthern Moravia, Czech Republic.

We collecteds,809 individuald®elonging t0120 spidespeciesand 21 familiesThe highest species
diversity and indvidual conservatio indicatorswere in ash stands with moderate infection. We
suppose it was mainly due to the higher level of habitat heterogeneity maintained by diverse canopy
coverage and more complex vegetation structure in comparison with healthy and/or strongly
infected plantations. On the other hand, the lowest values of all indicators were in ash stands with
strong infection byH. fraxineusThere was no difference in spider abundance between infected ash
stands.

Surprisingly, he results showdthat the invasive patogenic fungus can have a seemingly positive
effect on the diversity of particular organisms in forest plantations. However, the ultimate impact
was still highly negative because a strong infestation of ash plantations greatly reducex/¢na!l
spider bodiversity.

The study was financially supported by the Specific University Research Fund of the Faculty of Forestt

and Wood Technology, Mendel University in Brno (LDF_PSV_2017004).
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diversity across primary Picea abies forests of Western
Carpathians

Daniel Kozdk, Michal Wiezik, Martin Mikolds, Marek Svitok, Ondrej Kameniar,
Thomas Langbehn, Pavel Janda, Vojtech Cada, Radek Bage, Miroslav Svoboda

Department of Forest Ecology , Czech University of Life Sciences in Prague
Prague, Czech Republic

Page15 1

Primary forests are of outstanding biolbgialueand they enable us to gain crucial insight into the
complex relationships between biodiversity and the evolutionary pressures of natural disturbance
Western Carpathians host some of the very last remnants of primary Picea abies forests in Central Eurc
which are under influence of certain natural disturbance agents such as bark beetle outbreaks &
windthrows.Using the remaining primary spruce forests in Central Europe as a model system, we wi
conduct the first quantitative analysis linking taxenana functional diversity of saproxylic beetles
assemblage to the let@gm disturbance dynamics of the regdamhypothesize thaatural disturbances

shape forest communities by acting asraesofienvironmental variatiahsturbances either create

destroy specific habitat substrates. Affestarbance everdngoing successional development may also
promote species and functional turnowdts.sampled 58 plots across Western Carpathinas in spruce
primary forests with different natural distucearegimes, using flightercept traps to assess the species

and functional diversity of saproxylic beetles assemblages. In this contribution, we provide short insig
into the methodology we used for our study and hypothesis we would like to apsasting duture.
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Larvae of the pratcted Alcon Blue butterfly Nlaculinea alconare obligate social parasites of
different Myrmicaant species. Different populations are adapted to diffefdgtmicaspecies, with
which the caterpillars develop to the adult stage with the highest probabikgr example, in the
Carpathian Basin the host ant usage of the different populations proved to be variable just before
2008[1]: While different hygrophilousM. alconpopulations used mainlyvlyrmica scabrinodiand
occasionallyM. slovacandM. vandelithe xerophilousM. alconpopulations were recorded mainly
with M. scabrinodjdM. sabuletand M. schenckand occasionally witiM. lonaeand M. specioides

I n the early 1990's, following developments i
many Hungarian Alcon Blue sites. Furthermore, climate change has affected such meadows, which
now have more xerophilous vegetation than ten years earlier.

We examined whether these changes have also led to changes Mythreicaant community and
t he patterns of host ant usage o-mouoctaine (Hungaryp p hi |
CarpathianBasin) during these 10 years.

Our preliminary results show negative changes in both Mgrmicacommunity and the availability
of suitable host ant species.

We are planning to give suggestions about the managements of the neglected xerophilous Alcon
Blue sites.

AT was supported by a EBol yai emyafSdesces (MTAhol ar s
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