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Abstract: Application of PiCUS® Sonic Tomo-
graph 3 in studies on the cultural heritage of the
Lublin region — restoration of the Eastern Ortho-
dox church of the Dormition of the Blessed Virgin
Mary in Uhrusk. Uhrusk is a small town located
in eastern Poland, in the Lublin region, along the
border river, the Bug. The temple is situated on the
outskirts of the village, on a low hill, where there
was a castle founded by prince Daniel Halicki in
the Middle Ages. The Orthodox church existed
here before 1220, and for the first decades of its
functioning it had the status of a council. Today,
the existing church building was erected in 1849 as
a Greek Catholic temple founded by the owner
of local estate, Laura Kirsztejnowa. In 1915, the
church was abandoned when the Orthodox resi-
dents of Uhrusk became refugees. In the years
1920-1927, it was renovated, due to significant
losses suffered during the First World War and
the Polish-Bolshevik war. The building was open
again from 1920 to 1947, after which it was closed
following the deportation of Orthodox Ukrainians
as part of the “Wista” Operation. At the end of the
1950s, the Orthodox church was restored for li-
turgical use as a branch of the parish in Wlodawa.
The style of the building is defined as classicist-
-Byzantine with neo-Romanesque and neo-Gothic
elements. In 2017, on the initiative of the Dialog
Foundation in Lublin, a general renovation of the
temple building and its surroundings began. Stud-
ies conducted with the use of specialized diag-
nostic equipment in the form of a PICUS® Sonic
Tomograph 3 were important for the dendrological
inventory. Within the boundaries of the property,
11 trees are growing, at different ages and in
a healthy state. On the basis of the material col-
lected, possible directions for the restoration of the
Orthodox church’s surroundings were presented.

Key words: sonic tomography, PICUS® Sonic To-
mograph 3, Uhrusk, Orthodox church

INTRODUCTION

Uhrusk is a small town located in the Lu-
blin region, in Wtodawa county, in the
municipality of Wola Uhruska, nearby
regional road 816 Dorohusk—Wtodawa.
Uhrusk, in terms of physical and geo-
graphical location, is situated in the east-
ern part of Polesie Lubelskie — a land
with the character of a vast plain with
numerous swamps, peat bogs and lakes.
Small changes in the natural environ-
ment have led to this region preserving
many of its natural assets. Near the vil-
lage, there are forests forming part of the
Sobibor Landscape Park and, at the same
time, a state border with Ukraine — the
Bug river. Uhrusk is the oldest commune
town. The building of currently func-
tioning Orthodox church was erected in
1849 as a Greek Catholic temple founded
by the owner of the local estates, Laura
Kirsztejnowa. The object is maintained
in a classicist-Byzantine style with neo-
-Romanesque and neo-Gothic elements.
The iconostasis comes from the late
19th century, and it is supplemented by
17th and 18th centuries icons moved
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from the destroyed Orthodox church in
Zberez. This church is strongly inscribed
in the history, culture and tradition of the
Orthodox region. In 2017, on the initia-
tive of the Dialog Foundation in Lublin,
a general renovation of the temple build-
ing was funded from the Regional Op-
erational Program of the Lublin Region.
The surroundings of the church also re-
quire restoration preceded by in-depth
interdisciplinary research. The work
presents the restoration process of the
dendroflora around the object applying
the latest computer techniques.

The main purpose of the work is the
method used to identify trees in danger
of falling, thanks to the use of compu-
ter tools. Technical achievements that
significantly extend the analytical and
research capabilities in the reconstruc-
tion of historical objects are develop-
ing rapidly, but are being implemented
very slowly in practice. When it comes
to assessing trees for removal or care,
most decisions are based on subjective
assessments and, more rarely, invasive
methods are used for this purpose. Non-
-invasive methods using, among others,
sound waves for evaluation have been
used since the beginning of the 21st cen-
tury, but they are still not widely applied.
On the basis of the dendrological inven-
tory and analysis of historical materials,
a concept for restoring the surroundings
of the temple was created. The research
was carried out in 2017-2018.

MATERIALS

The work was carried out in two stages.
The first stage of the work consisted in the
analysis of source materials — old maps,

iconography and inventory in archives,
libraries and at the Regional Office for
the Protection of Monuments in Lub-
lin. The second stage was field research.
During the field studies, the actual state
of affairs and the dendrological descrip-
tion of 11 trees was recorded. Their basic
dendrometric measurements were taken
(trunk circumference, crown range and
tree height) and the health condition of
the trees was described in detail. Spe-
cies were determined based on profes-
sional dendrological literature (Seneta
and Dolatowski 2012). All work relat-
ed to the measurements of objects was
made using a measuring tape and a laser
rangefinder. The trunk circumferences
were measured to an accuracy of 1 cm
at a height of 130 cm above the ground
using a measuring tape. The crown pro-
jection diameter was measured using
a Leica DISTO D5 Laser Rangefinder.
When describing the condition of the
trees, special attention was paid to the
trunk health condition (possible necro-
sis of the trunk, cavities, rifts, traces of
insect feeding, fruiting bodies of mush-
rooms, trunk inclination), crowns (dried
branches, broken branches, asymmetry).
Studies carried out with the help of spe-
cialist diagnostic equipment in the form
of a PiICUS® Sonic Tomograph 3 were
also important for the inventory.

The diagnostics of the tree trunks in-
teriors using computer tomography ena-
bled us to learn about the health status
of their internal structures without the
necessity of invasive drilling. The sonic
tomograph has enabled the non-invasive
measurement of the health condition of
a tree trunk interior in terms of detecting
rot, emptiness or touchwood using sound
waves (Gocke et al. 2007, Brazee et al.
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2011). The complete measuring apparatus
for tomographic examinations includes:
central unit, sensors placed around the
trunk of the tree in an amount depend-
ing on its circumference, connected to
plates driven into the trunk with staples
and specialized software. Sensors meas-
ure the time of sound wave propagation
within the wood caused by the impact of
an electronic hammer. The distances be-
tween the sensors were between 15 and
50 cm and were measured with the use of
the PiCUS Calliper. The results, after be-
ing processed by the software, are color-
ful tomograms that show changes taking
place inside the tree trunks. When ana-
lyzing the results obtained with the use
of the tomograph, particular attention
should be paid to the color scheme of the
image determining the so-called wood
density map. Individual colors mean dif-
ferent velocities of sound propagation
within the trunk depending on the elas-
ticity and density of the wood. Colors
from light brown to black correspond
to a range of 60—100% of the maximum
speed of the sound, which means living
healthy tissue. Different shades of green
correspond to 40-60% of the speed of
the sound, which indicates a slight dete-
rioration in wood structure. Pink means
sound propagation ranging from 20 to
40% and the color from blue to white in
the range of 20-0% (the slowest speed
of the sound). These are therefore the
areas with the weakest structure, where
damage and intense wood decay are tak-
ing place (Chomicz 2007, 2010). Yellow
lines on the trunk cross-section suggest
the occurrence of internal cracks, which
are extremely dangerous due to the fact
that there are often no obvious external
symptoms that could confirm this. The

thicker the line, the greater the risk of
such a situation. Meanwhile, the red line
on the tomogram shows the boundary
wall thickness, which makes it possible
to set a limit on the minimum mechanical
strength of the tree trunk. Such data are
helpful in calculating the so-called #R
coefficient, i.e. the ratio of healthy wood
(¢) to the radius of the tree trunk (R). Ac-
cording to the available literature, the #/R
ratio should not be lower than 0.33 and,
for trees with hidden cavities, even 0.3
(Kane et al. 2001, Hayes 2002, Suchocka
2012, Mattheck et al. 2015). All values
below this limit increase the risk of the
tree breaking unexpectedly. The risk in-
creases even more when the trunk’s inte-
rior is infected by fungal pathogens.

The age of trees is estimated and we
should not be misled by excessive dis-
parities. This can be influenced by many
factors (environmental conditions, soil
fertility, soil moisture, growth rate or ge-
netic factors), therefore plantings from
the same period may vary considerably
in age range (Szczepanowska et al. 2010,
Mydtowska 2014).

On the basis of the dendrological in-
ventory and analysis of historical materi-
als, the concept for the restoration of the
garden around the temple was created.

RESULTS

Historical outline of the object

Chronicle sources from 1204 provide in-
formation about the town that was given
to Prince Aleksander Wsiewlodowicz.
In the Hipacowska chronicle from 1218,
there is a note that the castle was ex-
tended by the Prince of Halych, Daniel
Romanowicz. At that time, a monastery
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of Saint Elijah and a Cathedral Orthodox
church of the Blessed Virgin Mary were
erected. At the same time, Prince Da-
niel established the Uhrusk diocese, the
first bishop of which was a Greek priest
named Azaf. In this way, Uhrusk became
the capital of the Vladimir-Halych princi-
pality at the time, as the prince moved his
headquarters here from distant Halych.
Around 1240, Daniel transferred the
capital of the duchy and the seat of the
eparchy to Chetm, which contributed
to the decline of Uhrusk’s importance
(Mironowicz 2011). In the 13th and
14th centuries, Uhrusk was the property
of the Vladimir-Halych princes from the
Romanowicz dynasty. After incorporat-
ing Chetm Land into the Kingdom of Po-
land in 1366, Uhrusk became the king’s
property, which Wiadystaw Jagietto gave
to the Boyar of Olechno (Aleksandr)
Dymitrowicz “Biaty” in 1414. In the 17th
and 18th centuries, the owners of Uhrusk
were, among others, the Krzywczyckis,
the Dluzewskis, the Leddchowskis. In
the 17th century, the Orthodox parish to-
gether with the entire Orthodox Chetlm
eparchy became part of the structures of
the Uniate (Greek Catholic) church. In
1875, the Russian partitioning powers
liquidated the Uniate Chetm eparchy and
forcibly incorporated it into the struc-
tures of the Orthodox Church. The clas-
sical Orthodox church of the Dormition
of the Blessed Virgin Mary in Uhrusk,
owned by the parish of the Nativity of
the Blessed Virgin Mary in Wlodawa,
was founded in 1849 as a Uniate Or-
thodox Church. Next to the church, the
remains of the cemetery have been pre-
served. In 1822, General Henryk Ignacy
Kamienski bought and consolidated the
Uhrusk property, which he then passed

on to his son, Henryk Kamienski. In
1852, Henryk Kamienski gave Uhrusk
to his sister Laura Suffczynska. The next
owners of Uhrusk were: Jan Rusiecki,
Henryka from the Rusieckis Izbinska,
Leonard Ruszkowski and Leon Ma-
tuszewski. In 1881, the property was
purchased by Mieczystaw Niemirycz,
whose son Stanistaw was (until 1944)
the last successor of Uhrusk.

As already mentioned, the first Or-
thodox church in Uhrusk was erected
around 1220. Another Orthodox temple
in Uhrusk was founded before 1429. The
third church was built in 1785 from the
foundation of Barbara Noskowska. It was
awooden building (Brykowski and Smu-
likowska 1975, Pelica 2009). The build-
ing of the currently functioning church
was erected in 1849 as a Greek Catholic
temple founded by the owner of the local
estates, Laura Kirsztejnowa. The build-
ing was built in the vicinity of the older
church, but during the construction of the
new one, the older building was demol-
ished, due to its poor technical condition.
The building became the property of the
Russian Orthodox Church after liqui-
dation of the Uniate Chetm diocese in
1875. As part of the interior adaptation to
the requirements of the Orthodox liturgy,
two side altars of the temple were juxta-
posed to create an iconostasis. Probably
at the same time, the tower-belfry was
added to the building (1893 at the latest).
In 1907, after the general renovation of
the building and the restoration of its
structure, the church was re-consecrated
(Cynalewska-Kuczma 2004).

In 1915, the Orthodox inhabitants of
Uhrusk decided to become refugees. The
Orthodox church was abandoned and
in the same year it was seriously dev-
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astated. The following year, it suffered
additional losses due to fire, and during
the Polish-Bolshevik war of 1920, it was
devastated once again. Then in 1920, the
temple was reactivated and became the
seat of the Orthodox parish. In the years
1920-1927, it was renovated (Cynalew-
ska-Kuczma 2004, Pelica 2009).

In 1944, the church was damaged
during military operations. After the end
of the Second World War and the dis-
placement of the Ukrainian population
to the USSR and Kosyn, 252 people of
the Orthodox religion remained. In the
same year, as part of the “Wista” Ope-
ration, almost all Orthodox inhabitants
were deported from Uhrusk, and the par-
ish suspended its activities. According to
some sources, the church was reopened
in 1957, according to others it happened
the following year. The state authori-
ties then expressed their consent to the
opening of two new Orthodox churches
in the Lublin region — in Zamos¢ and in
Uhrusk. In the case of the Uhrusk church,
this meant its parish was subordinated to
Wilodawa. The state authorities agreed to
open both temples because the hierarchs
of the Polish Autocephalous Orthodox
Church argued that its functioning would
enable missionary activity among Greek
Catholics. The closed church — during
the period when it was not used by fol-
lowers — was looked after by the Catho-
lic Church. After opening the building,
it turned out that valuable elements of
its fittings had been stolen or destroyed.
Therefore, some elements of the fittings
of Saint George’s Orthodox church in
Zberez, which was destroyed in 1938,
were moved to the church. According to
another source, this happened in 1960.
Six years later, the entire iconostasis of

the Uhrusk church was restored (Wyso-
cki 2011). The church is now entered in
the register of monuments as number
A/133/39.

Architecture of the building
and interior design

The Orthodox church in Uhrusk was
erected on a longitudinal plan, and after
the construction of the tower, it became
a three-part building. The nave of the
temple — was built on a rectangular plan
and covered with a gable roof. The three-
part presbytery (with two sacristies) is
simply closed and also covered with a ga-
ble roof. The tower-belfry of the church
is built on a square plan, and rises above
the vestibule. The belfry is covered with
a multi-layered roof, covered with sheet
metal. The style of the building is de-
fined as classicist-Byzantine with neo-
-Romanesque and neo-Gothic elements
(Brykowski and Smulikowska 1975).
Against the background of Uniate
temples erected in the Lublin region in
the same period, the Uhrusk Orthodox
church is distinguished by decorative
architectural details. On the belfry, the
frieze passes into the triangular end of
the facade; a similar motif is used in the
modest neo-Romanesque portal adorn-
ing the entrance to the temple. The portal
is made up of two Tuscan pilasters and
a semicircular archivolt. The windows
of the building are arched, except for the
rectangular window in the altar room.
The fact that the Orthodox church in
Uhrusk never became a Roman Catho-
lic church (unlike many other Eastern
Christian churches in the region) makes
it possible to draw conclusions about
the original appearance of Uniate nine-
teenth-century churches in the Lublin re-
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gion and the way they were rebuilt after
the change of religion to the Orthodox
(Cynalewska-Kuczma 2004).

The iconostasis in the Uhrusk church
has elements, that most probably come
from the older church in this town, was
made in the 18th century. In the finial,
there are icons of saints John, Mark and
Matthew. The temple is also fitted with
three antique Uniate icons: eighteenth-
-century images of the Virgin Mary and
Saint Nicholas (folk painting with fea-
tures of the Baroque style) and an older
seventeenth-century icon of the Virgin
Mary. In the church, there is also a fere-
tory with the figures of the Archangel
Michael and the Virgin Mary (mod-
eled on the icon of the Virgin Mary in
Chetm). There is also a pacific made of
brass depicting Jesus crucified against
a background of the view of Jerusalem
and the figure of God the Father in the
finial. On the reverse of the pacific, there
was the date of completion and an inscrip-
tion of unknown content, both illegible
(Brykowski and Smulikowska 1975).

Inventory of the surroundings

In 2017, the building of the temple was
under renovation (Figs. 1, 2). The area
of the plot is partially fenced — from
the main street side there is a gate and
a brick fence. Around the temple, the
former Orthodox church cemetery is lo-
cated, with one preserved gravestone in
the south-eastern part of the plot. There
are 11 trees growing within the proper-
ty’s boundaries, of different ages and
health status.

In total, 11 trees were documented
on the site, among which the following
dominate: common ash (Fraxinus excel-

=

FIGURE 1. View of the south facade of the Ortho-
dox church (photo by M. Dudkiewicz, 2017)

FIGURE 2. View of the east facade of the Ortho-
dox church (photo by M. Dudkiewicz, 2017)

sior L.) and small-leaved linden (7ilia
cordata Mill.). In addition to the above
there are also: Norway maple (4cer pla-
tanoides L.), horse-chestnut (Aesculus
hippocastanum L.) and common pear
(Pyrus communis L.). Among them,
there are self-seedings and those that
were planted without an accepted com-

position, on the borders of the plot.

The management plan for the tree
stands assumes the removal of three trees
for sanitary and investment reasons. Cor-
rection and sanitary cutting of branches
should include all other trees. In the case
of one ash specimen, the use of elastic
tapes is suggested. Selected tree tomo-
grams are shown in Table 2.
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TABLE 1. Species and quantitative list of trees in the area of study

Latin name English name Quantity (pcs)
Acer platanoides L. Norway maple 1
Aesculus hippocastanum L. horse-chestnut 1
Fraxinus excelsior L. common ash 6
Pyrus communis L. common pear 1
Tilia cordata Mill. small-leaved linden 2

TABLE 2. Results of a detailed dendrological inventory of selected tree specimens

Name

Notes / health condition

Instructions

Acer platanoides L.
Norway maple

circumference of the trunk at a height of 1.3 m: 155 cm
height: 13.6 m

range of the crown: 10 m

approximate age: 88 years

Sparse, tall crown, with numerous branch breaks. Foci of mistle-
toe. A lot of branch deadwood 60%. Trunk leans 5% towards
the west. Small swelling caused by scars and traces of cracks on
the trunk. Crown extended to the west with damaged top (bro-
ken guide). In the boughs, protruding bark and tissue necro-
sis with numerous traces of insect feeding. Wood with slightly
weakened structure and the beginning of destruction occupies the
core part of the trunk (21 x 12.5 cm). Health condition — poor.

To be removed for
sanitary reasons and
high risk of the trunk
breaking due to its
low #/R ratio — be-
low the safe limit.

Aesculus hippocastanum L.
horse-chestnut

circumference of the trunk at a height of 1.3 m: 145 cm
height: 11 m

range of the crown: 8 m

approximate age: 49 years

Crown extended to the west. The beginning of the crown at a height
of 4 m. Large branch deadwood (30%). The stem is divided into
two guides on a height of 3 m. U-shaped fork. Guide from the so-
uth with broken tip. Numerous hollows created by broken branches.
Small abrasions of the bark. Slight puffiness on the trunk. Visible
symptoms of feeding by chestnut stag beetle (Cameraria ohri-
della). The inside of the trunk at the measurement height in very
good condition. General condition of the tree on an average level.

Removal of dead-
wood; sanitary cut-
ting; slight correc-
tion of the crown.
Raking and burning
of autumn leaves to
combat pests; during
the growing season,
the use of phero-
mone or sticky traps.

Fraxinus excelsior L.
common ash

circumference of the trunk at a height of 1.3 m: 185 cm
height: 21 m

range of the crown: 7 m

approximate age: 98 years

High crown. Trunk branching into two guides at a height of 10 m.
U-shaped fork. From the east place on the cut branch at a height
of 5 m with no clear signs of scarring on the edges of the wound.
Numerous frost bars. From the base of the trunk to a height of 3.5 m,
necrosis with well-developed callus tissue around the edges. Depar-
ting patches of bark from the east revealing wood (200 x 30 cm).

Indicated  strength-
ening of guides with
clastic tapes; protec-
tion against infection
of exposed wood lay-
ers, sanitary cutting.
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TABLE 2 cont.

Name

Notes / health condition

Instructions

Fraxinus excelsior L.

common ash

circumference of the trunk at a height of 1.3 m: 180 cm
height: 23 m

range of the crown: 7 m

approximate age: 95 years

One-sided crown, directed to the east, which may adversely impact
the stability of the tree due to the shift of the center of gravity. Bro-
ken branches at different heights from the west side. Numerous ju-
venile shoots (so-called wolves). Dried branches, about 20%. The
tree grows on the border of the plot on a small hill. Numerous swel-
lings on the trunk and a large number of broken branches. Interfe-
res with the planned construction of the fence. At the base of the
trunk, a cavity reaching 20 cm into the trunk 30 x 30 cm. In the hol-
lows on both sides of the trunk, visible fruiting bodies of fungi. At
a height of 1.7 m, a broken branch with a hollow on scarred edges.
Outbreaks of wood with a weakened structure and with advanced on-
set of decomposition are located to the east side of the trunk interior
(26 x 34 and 16 x 10 cm) at a height of 50 cm from the ground sur-
face. The overall health condition of the tree is just reasonable, de-
spite the relatively high mechanical strength of the trunk (#/R = 0.34).

To be felled due to
its interfering with

a

planned fence.

Design concept

In the case of greenery restoration in
the area of a historic sacral building, the
basic principle of the study should be to
refer to the historical selection of species
in such facilities and planning plantings
in accordance with the principles of reli-
gious symbolism (Baldock 1994, Misiak
2010, Szczesniak 2014, Szary 2015, Ku-
jawska and Luczaj 2016).

Formerly, the location of temples was
not accidental. The main rule in erecting
a church was locating it in a place marked
by miracle, revelation or ardent faith of
the followers. Buildings were also harmo-
niously integrated into nature. Today, the
surroundings of the old Orthodox chur-
ches are often the last refuge for old, tall
trees. Among numerous, contemporary
transformations of the country landscape,
the old temples surrounded by greenery

remind us of our quest for harmony with
the world. The arrangement of the church’s
surroundings in Uhrusk mainly includes
the following colors: blue (the main color
in the interior of the temple), green, white
and brown. The blue color symbolizes the
sky; it also signifies hope and the mystery
of being. Green is the color of spring and
rebirth. In iconography, green is the herald
of'the Holy Spirit and the color of John the
Evangelist as well as many prophets. The
white color in symbolism of the Orthodox
church means God’s revelation and glory.
White is an expression of joy and festive
mood; it also symbolizes purity, inno-
cence, God’s wisdom, joy and happiness.
The color brown symbolizes the material
world, humility and poverty (Uscinowicz
1997, Keczynski and Keczynska 1999,
Kepkowicz and Gawryluk 2009).

An important criterion in the selec-
tion of plantings was religious and folk
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symbolism, aesthetic values and resist-
ance to frost. The project assumes plant-
ing uniform, compact groups of plants
that provide the best decorative effects
during seasonal flowering.

The project involves the introduction
of new trees, shrubs and perennials that
increase the attractiveness of the property
as well as highlighting its sacral charac-
ter. This vegetation is to supplement and
enrich the existing stand. Closer to the
church, nobler plants, i.e. boxwood ever-
green, ‘Nostalgia’ rose and ‘Little Lime’
bouquet hydrangea will be introduced.
A hedge of cut boxwood is planned near
the entrance in the southern part of the
area. Symmetrically, a similar flowerbed
with boxwood borders will be located
behind the church building. It was de-
cided to use hedges to emphasize the
layout of the compositional and aesthetic
frame of the building. In the hedge, we
propose creating larger, thythmic spheri-
cal forms. Along the side walls of the
church, boxwood passes into flowerbeds
shaped like mandorlas (almonds). White
and red roses and/or white hydrangeas
are planned inside. In front of the en-
trance to the temple, a column of decora-
tive cherry is proposed. Due to the old
graves, large plantings of periwinkle are
planned to provide cover. This will facil-
itate the maintenance of the property and
reduce the area of lawns that would have
to be mown regularly. It is also planned
to introduce the ‘Krossa Regal’ funkia
and ferns — ostrich plume. The plot from
the north side will be protected by a low
variety of lime. Also on the south side of
the plot, there will be symmetrical tree
plantings. In the lawn, planting single-
-color, large groups of crocuses is pro-
posed. A strong red accent will be pro-

vided by the rather large, red-leaved tree
in the south-east part of the property.

The area will be fitted with two
benches with backrests, a rubbish bin
and an information board presenting the
history of this Orthodox church. All el-
ements will be in the appropriate color,
thus ensuring the area is aesthetically
coherent.

The concept of the garden meets the
needs of its contemporary users: clergy,
followers and tourists. The plant species
proposed create a composition emphasiz-
ing the seriousness of the place, as well
as being suited to the habitat (stand, ex-
hibition) and compatible with the land-
scape (Figs. 3, 4).

SUMMARY

The main assumption of the study was
to examine the efficiency of the use and
potential of sonic tomography in the res-
toration of a garden in a sacral area. The
need for such research results from the
need of Polish conservators and land-
scape architects for new methods and
tools supporting spatial shaping. The
research confirmed the legitimacy of the
application of the chosen method and the
accurate selection of tools suitable for
researching cultural heritage. The col-
lected data formed the basis for informa-
tion on the stand stock and served as the
basis for the development of the Ortho-
dox church’s surrounding design.

The safety of persons and property in
the area where the historic tree stand is
growing is very important and requires
the use of precise techniques to detect
wood decay and other types of struc-
tural defects inside tree trunks. In the



12 M. Dudkiewicz

_—
P
\

us?ﬁgoo/ Kt
S 2

%‘sﬁoﬁm

-
'
.- o755

FIGURE 3. Design of greenery around the Orthodox church in Uhrusk — projection from above (devel-

oped by M. Dudkiewicz)

FIGURE 4. Design of greenery around the Ortho-
dox church in Uhrusk — visualization (developed
by M. Dudkiewicz)

area covered by the dendrological inven-
tory, 11 trees were located, among which
highland ashes and small-leaved limes
were predominant. The trees seriously
threatened the church building, parish-
ioners and tourists. Thanks to the use
of sound tomography, the threats were
quickly diagnosed and restoration work
was carried out.
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Streszczenie: Zastosowanie PiCUS®  Sonic
Tomograph 3 w badaniach dziedzictwa Lubel-
szezyzny — rewaloryzacja cerkwi pw. Zasniecia
Najswietszej Maryi Panny w Uhrusku. Uhrusk
jest to niewielka miejscowo$¢ potozona w woje-
wodztwie lubelskim. Swiatynia usytuowana jest
na obrzezach wsi, na niskim wzniesieniu, na kto-

rym w $redniowieczu znajdowat si¢ grod zatozo-
ny przez Daniela Halickiego. Cerkiew istniata tu
przed 1220 rokiem i przez pierwsze dekady funk-
cjonowania miata status soboru. Budynek obecnie
funkcjonujacej cerkwi zostat wzniesiony w 1849
roku jako $wiatynia greckokatolicka, z fundacji
wiascicielki miejscowych dobr Laury Kirsztejno-
wej. W 1915 roku cerkiew zostata porzucona, gdy
prawostawni mieszkancy Uhruska udali si¢ na
wygnanie. W latach 1920-1927 byta remontowa-
na w zwiazku ze znacznymi stratami, jakie ponio-
sla w czasie pierwszej wojny $wiatowej 1 wojny
polsko-bolszewickiej. Obiekt byt ponownie czyn-
ny w latach 19201947, gdy zostat zamknigty po
wywozkach prawostawnych Ukraincow w ramach
akeji ,,Wista”. Pod koniec lat pigédziesiatych cer-
kiew przywrocono do uzytku liturgicznego jako
fili¢ parafii we Wtodawie. Styl budowli okresla
si¢ jako klasycystyczno-bizantyjski z elementa-
mi neoromanskimi i neogotyckimi. W 2017 roku
z inicjatywy lubelskiej Fundacji Dialog rozpo-
czgto remont generalny $wiatyni i jej otoczenia.
Badania prowadzono w latach 2016-2017. Istotne
w inwentaryzacji dendrologicznej byto zastoso-
wanie specjalistycznej aparatury diagnostycznej
— PiCUS® Sonic Tomograph 3. Lacznie na te-
renie opracowania zinwentaryzowano 11 drzew
w roznym wieku i stanie zdrowotnym. Na podsta-
wie zebranego materiatu przedstawiono kierunki
rewaloryzacji otoczenia cerkwi.

Stowa kluczowe: tomografia dzwigkowa, PiCUS®
Sonic Tomograph 3, Uhrusk, cerkiew

MS received: 06.11.2018
MS accepted: 19.10.2019

Author’s address:

Margot Dudkiewicz
(https://orcid.org/0000-0002-3762-6192)
Wydziat Ogrodnictwa i Architektury Krajobrazu
Uniwersytet Przyrodniczy w Lublinie

ul. Gleboka 28, 20-612 Lublin

Poland

e-mail: margotdudkiewicz@o2.pl




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


