[NATPUMOHUYM.MK, roguna 14, 6poj 19 / 2021
UDC 930.85:7.025]:551.583(497.711)

Angelina POPOVSKA

INDOOR AND OUTDOOR
MEASURMENT OF THE “T” AND
“RH”AND CLIMATE IMPACT ON

THE CULTURAL HERITAGE IN THE

CHURCH OF ST. SPAS IN SKOPJE

Key words: church St. Spas in Skopje, T and RH measurements,
microclimate conditions, preventive protection, cultural heritage.

Abstract

The climate impact emerged as one of the most
serious threats considering the cultural heritage be-
comes a principal instruments for proencouraging the
international cooperation within the protection and
conservation of any outstanding cultural monuments.
Research at all levels would also have to be promot-
ed in collaboration with the various bodies involved
in climate change work, especially for cultural herit-
age where the level of involvement of the scientific
community needs to be enhanced, as well as building
public awareness and taking preventive measures in
the meaning of shared responsibility under the cau-
tion Conventions' concerning sustainable cultural
environments and preventive measures-.

The area of preventive protection greatly reduc-
es the risks of damage, especially to cultural mon-
uments, particularly those of special importance,
located in the city center, where they are constantly
nowadays under the climate impact, urbanization and
pollution®. As the most famous cultural monuments,
the Church of St.Spas (Holy Savior) in Skopje, lo-
cated at the eastern end of the Kale Fortress presents
significant cultural monument in the Old Bazaar, pro-
tected by law, in which worship is performed only on
the patron saint’s day.

The results from the measurements of tempera-
ture and relative humidity of the church and church
courtyard during the 2011 year enabled certain con-

11972 UNESCO World Heritage Conventionis, 29th
World Heritage Committee, Report and a Strategy (2006),
The concept of Sustainable development (2019).

2 Second National Communication on Climate Change,
(Klimatski promeni-Makedonija) : Ministry of environ-
ment and physical planning, 2008, (Public awareness)
105; National inventory report 2017 for CO,-80% of total
emission in Macedonia (1990-2014) which increases the
temperature.
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clusions to be drawn about the indoor and outdoor
microclimatic conditions, important for the contin-
uous maintenance of this material cultural heritage,
mainly because after 10 years appeared almost the
same consequences again in 2021.

Introduction

The Church of St. Spas in Skopje®, built in the
middle of the 16™ century on the foundations of an
older church?, it suffered great damage after the fire
of 1689, as well as after the earthquake in 1967, for
which it was renewed. Especially important is the ar-
tistic wood carving of the iconostasis made in 1824,
the bishop’s throne, choirs, by the famous work of
the Mijak wood cutter’s craftsmanship group.’ Also
in 1867 part of the throne icons have been painted.
Craft guilds and merchants from Skopje added their
contribution, donating silver coatings and ornaments
as decorative applications on the throne icons.

The entrance to the courtyard, through the heavy
doorway leads to the tomb of the Macedonian rev-
olutionary Goce Delchev, and the stone steps from
the south side point to the excavated church (Fig.1).
The whole courtyard is surrounded by the high stone
walls. The church has three naves, the middle nave is
vaulted, and a gallery for women has been erected in
the western part. During the 19th century, the Church
of the Holy Savior received its final appearance. On
the south wall, higher than the current floor level,

3 H. Hukysscka ,,[{pxkea Ce.Cnac Cronje*, Ckormje,
1981, 5-6.

4 I-p II. C. JoBanosuh ,,3namenumocmu y Cronmwy,,
Glasnik profesorskoga drustva, knjiga V, sveska 4, 193-
207; O-p B.PIletkoBuh ,,Cmapu cpncku cnomenuyu y
Jyorcnoj Cpouju‘, Glasnik profesorskoga drustva, knjiga
V, sveska 4, 177.

5 JI. KopnaxoB ,Teopewumeomo na Mujaukume
pesbapu’‘, Marunia Maxkenoncka, Ckomje, 2012, 44-55.



Fig.1 — Different views of the church: a) - entarance from the south side of the fortitude wall, b) - the enter-
ance to the excavated church; c) - the bell tower in the yard, d) - the north side of the church with the location
of the fountain next to the conservation laboratory

during the repair of the church in 1963-64, a fresco
“TheVirgin Mary with the Child” from the 16th-17th
century was discovered®, that speaks about the histo-
ry of this church.

Iconostasis in the church “St.Spas”, made by Pe-
tre Garkata’s workshop, according to its artistic qual-
ities, is one of Mijak’s most beautiful wood carvings.
10 meters long and 4.50 meters high, in the middle as
much as 7 meters, abounds in carved motifs from me-
dieval art, intertwining Eastern and Western styles.
The richness of various motifs and compositions
from flora and fauna, interwoven with geometric or-
naments, processed with deep relief and interlaced
into compositions according to the text of the Holy
Scriptures, shows a richness that is quite similar to
the works of jewelers. From there, everything fits
into a huge lace arabesque, where not a single piece
of walnut remained raw.

According to its construction, the iconostasis is
divided into five horizontal bands: a pedestal, a gal-
lery of throne icons, an architrave, an attic and an
acroterion (Fig.3). In addition to the iconostasis icons
framed in the openings of the iconostasis (thrones,
feasts icons and the Great Cross) there is a group of
smaller icons, painted by the painter Dicho Zoraf,
presented in showcases in the interior of the church,
on the north and south walls.

Discussion

The city of Skopje located at 21°26 east and 42°
north latitude, with an altitude of 240 m in the city
area, extends to 225 km?. The church St. Spas be-
longs to this city zone located at 293 m above the
sea level and is characterized by an average annual
temperature of 12.4°C, by cold winters, hot summers
a highly variable precipitation regime (droughts and
high intensity rainfall)’. The last few years in Skopje

¢ Dia. K. Dimitrovski, Conservation arhitectural pro-
ject for the church St.Spas in Skopje from the NI Con-
servation Centre-Skopje, (Rebulding of the roof and the
facade of the church “St.Spas” in Skopje realized with
the donation from the Government of the United States of
America - 2004.
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heavy rains with frequent occurrences of thunder-
storms have been witnessed, which so far have not
been noticed since the earthquake and in 21st century
the floods will be increasing in the Balkans and the
Carpathians®. Accumulated water acts on the under-
water that is represented and identified in the area of
Old Bazaar, such as the underground river Serava,
which occasionally changes its course and causes
damages to the facilities. The cultural area called Old
Bazaar with the highest point of Kale Fortress down
to the Stone Bridge acts as a system of vessels dur-
ing the heavy rains that these past decade covered the
city of Skopje’. Climate change caused by El Nifio
caused a rainfall of precipitation and numerous thun-
derstorms!?, which!! together with the urban rampage
and human habits allowed to cause a series of dam-
age to the cultural heritage settled in the Old Bazaar'?,

7 Climate-data org. ; https://en.climate-data.org/eu-
rope/macedonia/skopje/skopje-1768/

8 Jgrate Zaltauskaite, Course ,,Climate change risks
and impact on cultural heritage “Observations and predic-
tions for climate change in Macedonia and Balkans region,
CULTHER, Erasmus + (Floods in Skopje-1962, Aug.-2006,
in Macedonia in Feb.-2013, Aug.-2015, Feb.-2016), 2019, 9.

? Climate change—a change in the state of the climate
that can be identified by changes in the mean and variabil-
ity of its properties and that persists for an extended period
(a decade); Macedonia’s First National Communication
under the United Nations Framework Convention on Cli-
mate Change, Skopje, 2003, 87-91.

10 L essons from the 2015-2016 El Nifio Event in Asia
and the pacific, 2017.

I C. Sabbioni, P. Brimblecombe, M. Cassar, The Atlas
of Climate Change Impact on European Cultural Herit-
age: Scientific Analysis and Management Strategies, 2010,
65-67, 78, 130; Lessons from the 2015-2016 El Nifio Event
in Asia and the pacific, 2017 (https://www.unescap.org/
sites/default/files/E1%20Nino%?20report%20finalized%20
ESCAP07082017.pdf); MOUNTAIN ADAPTATION
OUTLOOK SERIES Outlook on climate change adaptation
in the Western Balkan mountains, 2017, 5, 16-18.

12 JI. Kymbapauu-boroesuk: ,,Ocmanaucku cnomenuyu
60 Cronje*, Cxomje, 1998; I'. EnezoBuk: ,,Typcku cnomeru-
yu y Cronmy XXX, I'macank Cprckor Hayunor J{pymrsa,
KH. 7-8, Op. 3-4, Cromje, 1930.



Fig.2 — The state of the altar abse during the 2011 year with increased moisture

starting from the highest point of the fortress Kale,
following through the church of St. Spas, downloads
to the National Gallery of Hammam Daout Pasha.

The flow of abundant watercourses causes prob-
lems with the pouring of the Serava River, producing
excess of moisture below the church St. Spas, which
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Fig.3 - Three (3) measuring points along the middle of the iconostasis: a)- at the foot of (-1.57m), north wing the Roy-

During the liturgy 11.05.2011 (from 15.30 pm)
until 12.05.2011 (11.20 am) the logger was placed in
the altar of the Sacramental table at a height of Im.
Inside the apse there was a stagnant air and a certain
amount of moisture, due to the height of the iconos-
tasis but also because of the closing all the openings

d

al Doors; b)- at a height above the Royal Doors, ¢) - On the second upper beam of the south wing of the iconostasis,
at the height of The Great Cross and 1 measuring point; d)- in the altar apse at the height of the Sacrificial Table

is reflected by landslides on the east wall or with the
appearance of capillary moisture most at the foot of
the walls. These factors influence the microclimat-
ic changes in the church, nevertheless disturbing the
stable microclimate, favorable for the preservation of
this type of material cultural heritage. Humidity and
temperature measurements were carried out during a
one-year cycle in 2011 to determine the parameters
when increased capillary moisture occurred mainly
in the northeastern enclosed parts of the church walls
(Fig.2-a,b) during the winter of 2010. Since the church
is surrounded by fortification walls, measurements
were made simultaneously outside the walls, inside the
courtyard, as well as inside the church whose bottom
of the base floor is below the level of the courtyard.

Humidity and temperature measurements at four
(4) measuring points such as the height points of the
iconostasis, the measuring point in the church itself
and the gallery part (Fig.3) done during the transition-
al months of the year (2011) showed higher humidity
on the northeast side (63.9%) and lower temperatures
(15.8°C), especially during the solemn liturgy for the
feast of the Holy Savior (Fig. 4), when the attendance
of the church increases in the number of visitors, due
to the number of believers.
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with a heavy velvet drapery (curtain) placed above
the Royal doors. The measurments showed that the
ouside temperature and moisture were: 17°C-20%-
south side, 18°C-48%-west side and 17*C-54%
nort-west side outside of the walls, while during
these mesurment the climate in the church yard was
42-46% moisture and 18.8°C-19.1°C temperature,
before it was interfered with some fluctuations in-
creased in relation to the day of the liturgy and the
crowd, which during the following days participated
as a reflex for those disturbances (Fig. 4).

W OiR DA A AR

= B B B B R R A A AR

%rH

24"

11.08/2011 13082971 12.08l20671 130802611
::,:g- t:,rﬂﬂ AR . LT

Fig.4-The measurement from the 4 measuring
points in the interior ambient of the church on the
solemn liturgy (11.05 till 12.05.2011)




Fig.5 - The measurements points outside the walls, in the church yard and inside the church object

Since the church building is in the yard, surround-
ed by walls, and the level of the church is 1.97 m
below the ground level, the consideration of the for-
mation of different microclimates was made by com-
paring the external and internal microclimate.

Considering the characteristics shown by the
measurements through comparing the indoor and
outdoor microclimatic conditions of the church and
church premises, the damp disturbances revealed the
damages on the wooden iconostasis'.

T and RH measurement locations

* Measurement of absolute and relative humidi-
ty and temperature was realized using five (5) data
mini loggers set for 10 days every 30 min. and also
a manual loger TESTO 171. External measurements,
in the churchyard and outside the walls, are included
together with the climate and weather report for the
city of Skopje and refer to every ten (10) days.

3 L. Hjovski, Project for the conservation of the
iconostasis realized in 2019-2020, NI Conservation
center-Skopje.
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* Other comparisons were made in relation to the
interior with the external absolute humidity or the
vestibule of the church (courtyard) and the climate
outside the church walls, compared within 4 refer-
ence points (Fig.5) located in the rose of geographi-
cal directions.

* The simultaneous measurements of the relative
humidity and temperature between the church’s base
level and the part of the church that is above the ele-
vation (the measurements are done inside the church)
were done in relation of the possibillity of differences
(Fig.6).

* Along with the church’s internal and external
measurements, there were 5 reference points placed
at different elevation of the iconostasis construction
raising from the parapet as the first measuring point,
or the bottom of the iconostasis which starts from -97
cm, in the relation to the church floor-1.97 m below
ground level, up to the throne icons, and the upper
zone of the wood carvings, until the highest one on
the Great Cross (Fig.7).
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1. logger on the south side wall

2. logger on the little thron

3. logger on the middle of the west side wall
4. logger on the base (central)

5. logger on the north side wall

Fig.6 - a)-The measurement in inner section: (1) the southern side, (2)a small throne, (3) base of the church
floor, (4) the western side, (5) north side and b)-the view of existing floor
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Fig.7 - The measurement on the iconostasis: 1. Royal doors - the foundation; 2. Throne icons - down base;
3. Above the Royal doors; 4. Attica - upper beam -feasts icons
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Results of the measurements of T and RH

Some charachterisic results of the T and RH measurements showed by the following graphs highlight the
indoor and outdoor differences, noting the variabillity within the geographical rose’ peaks:

» Compared outdoorand indoor measurements with a logger TESTO 175 manual

- Measurements at 13.30 h, after two days of heavy rains measurements on 9 May 2011

Position points RH T

South side central entrance door 66.9% 14.3°
Iconostasis central 66.9% 14.6°
North side (in the middle) 66,2% 14.7°
West side (in the middle) 66,5% 14.7°
Floor base (central) 65.9%.,66.6% |14.8°
On the little throne (2,5m high) 67% 14.9°
Outside temperature 70.1% 12.5°

- Measurements during the visit of the large group of visitors (11 — 12 May 2011) at 12.44 h.
a) in the yard

Position points RH T

North side - in front of the conservation labor. 42.8% 19.1°
East side under the office hall 44.1% 18.8°
South side of the bell tower 46% 17.9°
West side at the entrance of the church 42% 19.7°

b.) outside of the fortitude wall:

Position points RH T

Northwest side 54% 17°
South side - main entrance 47.7% 20°
West side near the street 48% 18°

c.) city weather report for Skopje

Time RH T
12:30 h 43% | 20°

* Indoor measurements with logger TESTO 175 manual

Position points RH T

North side -0.97m (center) 63.9% | 15.8°
Eastern side-iconostasis 1.50m (in the middle) 62.4% | 15.7°
Above the throne icons 61.5% | 15.9°
The Little Throne +0.50m 60.1% | 16.5°
South side -0.97m (in the middle) 609% [ 16.2°
West side -0.97m (in the middle) 59% 16.1°
The centar of church base under the Pantocrator -1.97m 60.1% [16.1°

Fig.8 — Graphicon of the In-
ternal ~ measurements  during
11.05.2011-12.05.2011 positioning

in a direction of the graphical rose




- Measurements at 17.30h on @ sunny day at 13 May 2011.

Position points RH T
North side floor (in the middle) -0.97m 63 % 16.7°
East side of the iconostasis -1.50m (base floor) 62 % 16.5°
On the little throne +0.50 m high 62 % 17.5°
South side wall -0.97m 62.2% | 16.8°
West side wall -0.97m (middle) 62.2% | 16.5°
Floor base (central point in the church) -1.97m 60.1% | 16.1°
Woman’s gallery (upper floor) central point 57,6% | 18°
Woman'’s gallery, south window 56,9% | 18°
Woman'’s gallery, north window 56,8% | 18°

» Compared outdoorand indoor measurements with a logger TESTO 175 manual at 13.30h, after two days
of heavy rains through the night (16-17 May 2011)

| Position points RH T
Indoor (Inside the church)
South side wall (in the middle) 66.8% | 18°
East side wall (in the middle) 66.8% | 17.7°
North side wall (in the middle) 67.1% | 16.6°
West side wall (in the middle) 66.9% | 16.6°
Floor base (central) 68.5% | 17.9°
South side the entrance door 52.5% | 15°
Iconostasis north side 54% 15°
Iconostasis central 53% 15°
Staircase for upper woman’s gallery 54% 15°
Qutdoor

| In the church yard
South side of the bell tower 59.5% | 19.5°
East side in the middle of the outside wall 61% 19.3%
North side - in front of the conserv. labor 57.1% | 20.3°
West side wall 58% 19.6°

| Outside the fortitude wall
South side entrance door 46.6% | 23.7°
East side (in the middle) 494% [ 21.8°
North side (in the middle) 51.7% | 21.7°
West side behind the church wall 473% [ 28.7°

* Compared outdoorand indoor measurements with a mini data loggers:

— (] 0628 0007 Temp [*C]
0628 0007 Temp 15.9 156
156 15.7156 155 15.5
155154154 15415.3
15315.315.11511515
14914 9149149149
14814.714814.7 14.7
187146146 147 14.9
151515151153 153
159154139139 14
14114

Fig. 9 - On 25-28 June 2011 RH humidity decreases significantly following the outdoor temperature,
in contrary and regardless of the indoor temperature
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Fig.10 — The oscillations of the RH and T (outdoor and indoor) per one day and night
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Fig.11 — Indoor measurements of the RH and T in the church during the summer period in 2011
and the fluctuation during the month of June 2011

Measurements on different high leveles on the iconostasis underlinig the differences of T and RH picks
measured with five(5) data mini loggers set on the central altitude position: 1)- measuring point is at -97 or
height on the parapet slab, the base of iconostasis, 2)-height of the throne icons, 3)- Rebellion - abovethe Royal
doors; 4) - Attica - upper beam , the height of the feasts icons ; 5) - the higher point the Cross. The loggers were
set at approximately on every 1.20 m in height.
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Fig. 12 - Five (5) different points on the iconostasis in the church measuring the temperature
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Fig. 13 - 5 different points on the iconostasis in the church measuring the Relative humidity
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Fig. 14 - 5 different points RH and T on the iconostasis
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Conclusion

The wind of roses

* Yard: On spring days, when the weather changes
from cold to warm, it is obvious that the temperature
on the north side is higher than on the east or south.
It is always colder under the bell tower, although it is
on the south side because of the shadow of the bell
tower itself, and on the east side because the church
is excaved low, the sun shines and heats the yard until
18.30 pm in May. On the north side opposite of the
conservation laboratory, the air always flows through
the metal openings of the door, and the outside wind
of roses circulates inside the yard.

* Qutside the fortitude walls: The east side wall
under the floor of the office department of the Con-
servation centre-Skopje always has air flow, and
therefore less humidity, the building is cool and
lower temperatures are possible. The west side is al-
ways wet due to evaporation in the park, and higher
temperatures are possible due to traffic and cars. The
north side is illuminated by the afternoon sun until
late in the afternoon.

Temperatures differences

In the church itself, at a height of every 1.5 m,
the temperature changes by 2°C in an upward line.
(example - if at the base it is 15°C, then at 1.5 m it
will be 17°C, and at the height of the Cross and the
gallery it will be 19°C.

In terms of measurements at the same height and
sides (south, north, east, west) the temperature varies
in 1°C. In terms of internal and external temperature,
from the courtyard and outside the stone walls, the
temperature varies by 3°C (inside the church and
in the courtyard), but in the gallery which is almost
the same height as the courtyard, the temperature is
almost identical. While, the temperature in the yard
and outside the stone walls varies in the amount of
3-6 ° C, which compared to the church is + 3-6°C,
ie from 6-9°C is the difference with the outside daily
temperature compared to that in the church itself.

Relative humidity oscilations

In terms of humidity these variations goes to 10%.
Which means the church retains moisture for every
10% lost in the yard and another 10% outside the
stone walls. That is, if the humidity in the church is
60%, in the yard there is a humidity of 50%, and out-
side 40%. This difference also varies in relation to
the height points in the church itself every 1.5m in
height, ie 3m and 4.5m.
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Daily changes during one 24-hour day
(spring-summer) cyclic oscillations:

During the afternoon hours, the humidity rises at
7 pm and 10.30 pm, and slowly decreases with the
morning hours until 9 am. At 11 pm the temperature
drops, and at 1 pm it begins to rise slowly, proving that
the church remains relatively cool until noon, main-
taining a relatively optimal temperature and humidity.

When the temperature starts to rise in the morning
(8.50 am) during spring and autumn, the dew point
decreases, which during the night (from 9.30 pm to
10.30 pm) registers higher humidity. If we take into
account that the church is closed from 7 pm to morn-
ing, during that period, evaporation during the day
accumulates inside the church.

Yearly considerations:

After an year duration of measurements and in-
sights in the church about the church condition and
how the services relate inside and outside, some con-
clusions appeared on the surface:

- External measurements detected the current dif-
ference in temperature and humidity in the churchyard
and outside, ie from the fortress walls, which created
several microclimates, including a daily report on cli-
mate and weather for Skopje for every ten (10) days:
-1) - one in the church and gallery, 2) - the other in the
courtyard, and 3) - the third outside the walls. It was
also determined that the walls do not directly allow
the external climate, relative humidity and tempera-
ture, and therefore the external conditions gradually
penetrate into the church itself. The walls surrounding
the church at the same time protected and reduce the
entrance of external harmful influences, establishing
more favorable microclimate conditions in the yard of
the church, as well as in its interior;

- The church is situated under the earth level and
the temperature falls to several degrees during the
summer heat;

- What is happening today in the church in terms
of current maintenance is that hygienic conditions re-
quire the cleaning of the stone floor with water, and
this is done almost every other day (during the sum-
mer period) and thus raises the moisture in the church
during the night hours and the same moisture evapo-
rates over on the day by raising the temperature;

- The women'’s gallery on the upper floor is always
closed with a movable door, which does not allow the
airflow to take place on the second floor in the gallery
where air pockets and stagnant air are created. And in
the same gallery there is an old fresco and thus cre-
ates a risk for it. Therefore, there is a small hole in the
western wall, which allows the flow of fresh natural
air. It was therefore suggested that the door remain
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Fig.15 - a) - Conservation architectural processes on the south wall in 2004 and the location of the fresco be-
fore the discovering, b) - the fresco Virgin Mary with the Child from 16-17 century; c) - Untill nowadays the
fresco is still not sheltered from the sun; d) - Todays outlook of the fresco in 2021 year.

open, but the services did not allow it because of the
tourists’ curiosity which did not prevent them from
climbing the steps to the upper gallery;

- Lighting designed to illuminate icons in small
sizes that are exposed to the north and south walls,
and are in the cabinets, after longer exposition a high-
er temperature increase, and the closed icons under
glass have a risk of heating;

- During the day through the window apertures a
great sunlight which enters and lights the upper parts of
the iconostasis up to the carved throne, and it is there-
fore proposed to place a foil on the windows glasses;

- The measurements of the iconostasis showed
different temperature and RH differences in relation
to the height point;

- Some cracks on the columns of the iconostasis
were seen as a consequence of the elevated moisture;

- During the liturgical processions, the moisture
and temperature in the church significantly increases,
and it lasts two days after the liturgy;

- Damage to the outer western gutter was ob-
served, where the rain water is falling and falls to the
entrance of the church;
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- During the conservation work in 2004-5 a fresco
of the Virgin Mary with Child on the outer southern
wall was discovered, but until now is not yet protect-
ed from the sun (Fig.15);

- When the church stone floor cools down, the low
temperature stays longer in a humid environment,
which is beneficial in summer. But the underwater
humidity is difficult to regulate, especially since there
is a faucet in the yard that was used from the Turkish
time, and then water was supplied from underwater
springs. Today, it is still not possible to regulate the
flow of underwater water, which is unpredictable and
during the period with a lot of precipitation, it is a
problem in the church itself, especially because of the
humidity.

- Due to climate change expected in the future'
The church St. Spas in Skopje should be regularly
monitored.

4 Mp. Anekcanmap Kapaudumoscku, Cyenapuja 3a
kaumamcku npomenu 3a Makeoonuja, MUHHCTEPCTBO 3a
3€MjOZIENICTBO, IIyMapCTBO W BOAOCTOIAHCTBO YIIPaBa 3a
xuppomereoporomku padboru,Cromje, 2012, 3-5.



Amnrenuna [IOITOBCKA

BHATPEIIHO U HAABOPEIIHO MEPEILE HA TEMIIEPATYPA (T)

N PEJATHUBHA BJIA’KHOCT (RH) 1 KIMMATCKOTO BJIMJAHUE BP3
KYJATYPHOTO HACJIEACTBO BO IIPKBATA CB. CITAC BO CKOIIJE

Peszume

Lpksara C.Crac Bo Ckomje, Oorara co UCTOpH-
CKa XpOHOJIOTH]a, TPETCTaByBa €HA O Haj3HAuajHH-
TE€ CIIOMEHUIIM Ha KYJITypaTa, JOLHpaHa BO TPajCKo-
TO jaapo Ha crapara Ckoricka Yapmmuja. Crierudmd-
Hara, BKOIIaHa rpaj0a Ha [pKBaTa CO MO IIOHU30K 01
MOBPIIMHATA HA 3€MjUIIHUOT €T Ha ABOPOT, 3a€IHO
CO 3aLITUTHHUTE SHUAOBH KOM 'O OIKYXKYBaaT L[PKBE-
HHUOT 00jeKT co3/1aBaar MOBOJIHU YCIIOBH U o0paHa
Ofl JIOIIMTE HAJIBOPEIIHHW BIIMjaHHja, UCTOBPEMEHO
CO3/1aBajKH JIB€ MUKPOKIUMH (BHATpe BO IPKBATa H
Ha/IBOPEIIHO BO LPKOBHUOT ABOP) BO KOPHUCT Ha CTa-
OounaKTe onApKMBH ycnoBu. Ho, mojaBara Ha Biara
Ha CEBEpO-UCTOYHHOT EHTEPHEPEH NMPOCTOPEH el
ro Hacoud (POKYyCOT KOH KIMMATCKHTE MPOMEHH Ka-
PaKTEPUCTUYHH CO TIOPOjHH AOKIOBU KO CTaHyBaaT
c¢ moyecra 1mojasa Bo rpafot CKolije, a co Toa pacTte
U PU3UKOT KOH MO)KHUTE OLITETYBama Ha KyIATYpHO
HACJIEACTBO O PAa3IMYHO MAaTEpHjaHO MOTEKIIO.
HoBure wucrpaxyBama OKOIy MHKpPOKIMMATCKUTE
(dakTopu BO OJHOC Ha Mepemara Ha pellaTUBHATa
BJIXHOCT W TeMIleparypa yKaKyBaaT 3a OJIpeICHU
KOHCTaTallii BO HAYMHUTE HA TEKOBHOTO YyBame U
IpYKa Ha CIIOMEHHLIUTE Ol Ky/ITypara, 0COOCHO Ha
OHHE BO TPAJICKUOT PETMOH KOHM CE€ MOCTOjaHO IMOJ
3aKaHUTE Ha €KCIaH3WBHATa ypaOHHU3alMja, 3araay-
BambETO U KIMMATCKUTE MPOMEHH, CO3JaJeHH KaKo
MIPOM3BOJ HA COBPEMEHOTO BpeMe.
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Mepemwara Ha penaruBHara Binara (RH) u temne-
parypa (T) Bpiienu Bo TekoT Ha enHa roxuHa (2011)
MOCOYYBaaT KOH CTIeNU(UIHNATE TUKOBH, (ITyKTaIIH
BO IIPEOJHUTE CE30HH, HO U KOH MEPHUTE PA3IUKUTE
BO OZIHOC Ha JIOLIUPAHOCTA Ha MEPAYUTe BO MPaBell Ha
reorpadckara mocraBeHocT. MlcTo Taka, ce BpIIeHU U
CUMYJITaHU Mepema Ha pa3iNuHU BUCHHCKHU TOUKH
0]l IPBEHUOT UKOHOCTAC, IITO yKaxkaa KOH Ofpele-
HUTE [TOCJIENUIIM Ol IPUCYCTBOTO HA [IOBUCOKA BJIara
BO JI0JIHATa CEBEPO-MUCTOYHA 30Ha. MOHUTOPUHTOT BO
PaMKH Ha IPEBEHTUBHATA 3aIUTHTA CBEAE 3aKITy40LN
KOH HaYMHHUTE M TEKOBHATA IPUKa Ha OBOj CIICU(H-
YeH U 3Ha4YaeH CIIOMEHHK Ha KyJITypara, YKaKyBajKu
KOH €KOHOMMYHMTE IIpeIIO3U 3a HaMmajlyBame Ha
IITETHUTE PU3MLY, KAKO U aHYJIUPAHkE Ha BO3IYII-
HHUTE [IENIOBU U 3aCTOCHHOT BO3IYX, M BOBEAYBambE
Ha MOCETUTEJICKU PEKUM, BO PAaMKH Ha MaTPOHHOT
MIpa3HUK.

HcTpaxxyBama Ha CUTE HUBOA, HCTO Taka Tpeda Ja
Ouaar mpoMoBHUpaHu, criopes; KoHBeHITHUTE 32 OIpiK-
JIMBY KYJATYPHH CPEIMHHU, BO COPabOTKA CO pa3InuHu
Tea BKIYYeHH ¥ 33 KIIMMATCKUTE IIPOMEHH, 0COOEHO
3a KYJITypHOTO HACJIEJCTBO Kajle IMTO € MoTpeOHo 1a
Ce 3ajaKkHe HMBOTO HA jaBHATa W HAay4YHa 3ae¢/IHUIIA,
1 ocoOeHo mTo 1o eaHa aekaaa (2021) Bo upkeara
Cs.Cnac ceyiiTe ce mojaByBaaT UCTHTE COCTOjOM W
OIITETyBaka BO OJITAPHUOT allCUAAICH TIPOCTOP, IO
MIPHUCYCTBO HA 3TOJEMEHaTa BIaXKHOCT.



