THE IMPACT OF URBANIZATION OF THE CITY OF BIJELJINA ON
THE THERMAL COMFORT OF THE POPULATION
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Summary: Construction of buildings
from the beginning of the twentieth
century in the city of Bijeljina made a
complete transformation of the area
and created an urban environment of a
small town. Urbanization, combined
with high temperatures, has led to
thermal discomfort of the population,
which was analyzed through bioclimatic
index of heat load of an organism (HL).
The aim of this paper is to include
bioclimatic evaluation and analysis of
thermal comfort in the process of
spatial planning.
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1. INTRODUCTION

Urban areas are undergoing continuous
growth in terms of inhabitants and land
use expansion. 68% of world population
is expected to live in urban areas by
2050 according to the 2018 Revision of
World Urbanization Prospect [1, 2]. This
intensive  process of urbanization
implies the use of all natural resources
for the purpose of satisfying population
needs. In the rising cities it is notable
the reduction of green areas due to
multi — storey buildings. Many cities
have higher temperatures compared to
the countryside due to large degree of
urbanization that modifies land use and
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Pe3sume: Warpagwa objekata of
noyetka 20. Beka y rpagy bwujerbuHa
Hanpasuna je noTnyHy
TpaHcdopmaLmjy npocTopa 1 cTBopuna
on Bapowwuue ypbaHy  cpeguHy.
Mpouec ypbaHu3aumje y kombuHauwmju
ca BMCOKMM Temnepartypama, OOBeO je

0o TepmarHor anckomdopa
CTaHOBHMLUTBA, KOjU je aHanuaupaH
npexo BuoknumaTckor nHaekca

TonnoTHor ontepehera y Yoseky (HL).
L paga je ykbyunTy GuoknumaTcko
BpegHoOBaHe " aHanusupawe
TepMmanHor  komdopa |y  npouec
nnaHupaka npocropa.

KrbyyHe peum: TepmanHn komdop, HL,
BujerbuHa, ypbaHusaumja, nnaHvpame

1. yBOA

YpbaHe cpeanHe Genexe KOHCTaHTaH
pacT  CTaHOBHUKA W  eKCrnaH3ujy
ynoTtpebe 3emrbuwTa. [pema pesusuju
cBeTCKe nepcnekTuee ypbaHusauuje ns
2018, 68% cTtaHoBHMWITBA he o 2050.
xunBetn y ypbaHum cpeavHama [1,2].
OBakaB WHTEH3VBaH npouec
ypbaHusaunje nogpasymeBa ynoTpedy
CBUX  MPUPOOHWX  pecypca  pagwu
3a40BOrbEbA  JbyAckux notpeba. Y
rpagoBvMa y nopacTty NpuMeTaH je nag
3eneHnx nospLunHa ycnen
BULLECIPATHUX objekarta. MHoru
rpafoBv MMajy Buly TemnepaTtypy Of
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its cover, creating the specific
phenomenon, urban heat islands [2,3].

For humans it is very difficult to adjust
to increased temperatures that are
most intense during months June, July
and August, and sometimes even
September. The transitional seasons,
spring and fall, which are most suitable
for outdoor activities, are showing
increase in days with high temperatures
and characteristics closer to the
summer period.

Health problems and heat related
deaths are on the rise. This research
analyzed thermal comfort which is
defined as a condition of mind that
expresses  satisfaction  with  the
surrounding environment [4], in the city
of Bijeljina, for the period of 14 years.

2. METHODOLOGY

The city of Bijeljina is located in the
northeast part of Bosnia and
Herzegovina, close to the border with
Serbia on the east and Croatia on the
north. It is characterized by a favorable

geographical position, at the
crossroads. It represents one of twenty
municipalities in Bosnia and

Herzegovina, ie one of only five in the
Republic of Srpska, which since 1991
has an increase in population by as
much as 16.1% [5]. The total population
of the city is 42 278 [6].

The influx of population to Bijeljina,
which has been going on since the
beginning of the 20th century, has led
to changes in the appearance and
functioning of the city. The needs of the
population for housing, education and
work have imposed a rapid construction
process, which often does not respect
spatial norms. Omissions such as the
proximity of objects to the street or
another object, the absence of trees or
their replacement with grass and
buildings, overcrowding of some streets
with multi storey buildings, insufficient
number of parking spaces and many
others create discomfort in people

OKOmnvHe 360r HMBOa ypbaHu3auuje koja
Moandukyje ynotpeby 3emrbullTa,
ctBapajyhu cneuudmyaH eHomeH,
ypbaHa TonnoTtHa octpea [2,3].
Jbyomma je Tewko ga ce npwunaroge
nosehaHnMm TemnepaTypama, koje cy
HajUHTEH3NBHWje TOKOM Meceun jyH, jyn
W aBryctT, a noHekag M centembap.
MpenasHa noba, nponehe u jeceH, koja
Cy HajnorogHvja 3a  aKTUBHOCTKU
Hamosrby, MoOKa3jy nopact pfaHa ca
BMCOKUM Temnepartypama "
KapakTepucTtuke Gnmxe nethem A006y.
3apaBcTBeHn Nnpobnemun n 6poj ympnnx
noesesaHux ca Tonnotom pacty. OBo
NCTpaxuBame aHanuanpano je
TepmarnHu komdop koju je aeduHucaH
Kao CTake yma Koje uspaxasa
3a0BOSBLCTBO Ca OKONMUHOM [4], y rpagy
BujerbuHa, y nepuogy og 14 roguHa.

2. METOOOJIOMMJA

pap bBujerbmHa Hamasn ce Ha
cesepouncToky bocHe n XepuerosuHe,
Heganeko oA rpaHuue ca Cpbujom Ha
UCTOKY W XpBaTCKOM Ha CceBepy.
KapakTtepuiie ra nosorbaH reorpadckm
nonoxaj, Ha packpcHMUM nyTeBsa.
MpencraBrba jegHy on  OBapecet
onwtnHa y bBocHn un XepuerosuHu,
OOHOCHO jegHy o4 camMo neT y
Peny6nvun Cpnckoj koja og  1991.
rogvHe 6enexu nopacTt CTaHOBHUKA 3a
yak 16.1 % [5]. VYkynaH 06poj
CTaHOBHMKa M3Hocu 42 278 [6].

Mpunue craHoBHUWTBa Yy bBujersuHy,
Koju Tpaje op nodeTtka 20 — or Beka,
[OBEO je OO MpoMeHa y wusrnegy U
PyHLKMOHMCarY camor rpaga.
MoTtpebe CTaHOBHMLUTBA 3a
CTaHOBaH-eM, 06pa3oBak-eM M NOCIOM,
HameTHyne cy 6p3 nmpouec usrpaame,
KOju 4YecTo He nowTyje MpOCTOpHe
Hopme. [lponyctv nonyt 6nusuHe
3rpaga ynuuu, WM HEKOM [pyroMm
06jekTy, Henoctojetbe papseha wnu
HMX0BaA 3ameHa TpaBHATUM
noBspLUnHama " rpaheBnHCKUM
o6jekTuma, npeonTtepeheHOCT Hekmx
yniua  BULLECMpaTHUM  0bjekTMMma,
HeooBOrbaH OpoOj MapkUHr MecTa U
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which in  combination with high
temperatures  manifests  itself in
reduced thermal comfort. which results
in mild or severe health problems in
humans.

Most of the streets in the wider center
of the city have undergone some
degree of change in the form of
construction of one or more residential
or residential — commercial buildings
since the year 2000 (figure 1).

MHOTMM Apyrn cTBapajy Henarogy Kof
rmbyon Koja ce 'y KombuHauujiy ca
BMCOKMM TemnepaTtypama MaHudecTyje
CMaheHeM TepmarnHor komdgopa, Koju
3a nocneauvuy nmMa nojaBy Gnaxux unm
TEXMX 34paBCTBEHMX Teroba.

BehuHa ynuua y wmvpem LeHTpy rpaga
npetpnena je ogpeheH  cTeneH
NpoMeHe y BMAY U3rpagre jeqHor unm
BUWeE cTambeHux unu  ctambeHo

nocrnoeHmx objekata og 2000. roguHe
(cnuka 1).

Figure 1 — Multi — storey residential buildings built since 2000
Cnuka 1 — BuwecnpatHu objektn uarpahenn og 2000. rogvHe

In the researched area, the average
annual temperature ranges between 11
and 14 degrees Celsius. The warmest
months are June, July and August with
the maximum daily temperatures
generally exceeding 30° C, and often
even 40 °C[7].

2019 was one of the warmest in the last
100 years on the research area. August
had an average of 2°C higher mean air
temperature [8], November was one of
the 5 warmest in the last 150 years,
with an average monthly temperature of
11.3°C [9] and December was the tenth

Ha wvcTpaxmBaHOM nogpydjy cpenre
rogvwre  Temnepatype kpehy ce
namehy 11 n 14 creneHun LenanjycoBux.
Hajtonnuvju meceum cy jyH, jyn n aBryct
ca MaKkcUmanHum OHEBHUM
TemnepaTtypama Koje yrnaBHOM
npenase 30° C, HepeTko 1 40 ° C[7].

2019. je 6una jegHa of HajTONNUUX Y
nocneawnx 100 roguMHa Ha
UCTpaxxmsaHoM noApydjy. ABryct je
umao y npoceky 2°C BuUWY Cpeawy
Temnepatypy Basayxa [8], HoBembap je
6uo jegaH og 5 Hajtonmjnx y
nocnegwux 150 rogmHa, ca cpegHom
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warmest since the year 1861 [10].

In addition to high temperatures, the
area of Bijeljina is characterized by a
lack of wind. Average monthly and
annual speeds do not exceed 2 m/s.
Humidity, which also affects thermal
comfort, is the highest during the
summer months [7].

The meteorological station is located
outside of the urban and densely
populated zone of the city, in a
settlement with single — storey, one —
storey and two — storey houses, next to
green areas, so it can be assumed that
the temperatures in the city center have
a slightly higher values that those
presented on a measuring station.

High temperatures, higher humidity,
lack of wind and a sudden process of
urbanization have created an
unpleasant climate in the city, which is
reflected through the thermal
disturbance of the population, which is
most expressed during the summer
months.

Thermal comfort was analyzed by using
the bioclimatic index of a heat load of
an organism (HL) for the period of 14
years (2005 - 2018), for the months
June, July and August, which are the
warmest during the year. This index
analyzes the load of the central
thermoregulatory system that arises
due to the process of adaptation of the
human body to the environment in
which it is located [11].

To calculate human thermal balance,
two types of data are needed,
meteorological and physiological. The
meteorological data in this research
refer to daily average values. For
physiological parameters were
universals data that represent
constants in the model. These are:
metabolic heat of 135 Wm™, which
refers to a person that is moving 1.1
ms-1, skin temperature of 32°C,
thermal insulation of 1 clo, which is
achieved in a person that is resting at a
temperature of 21° C and a relative
humidity of 50 % and implies a man
dressed in a business suit, albedo of

mMeceyHoM Temnepatypom of 11.3°C
[91 a peuembap je ©6uo pgecetu
HajTonnujn og 1861. roguHe [10].
Mopepn BUCOKMX TemnepaTtypa, MpocTop
BujerbMHe KapakTepuwe HegocTaTak
BeTpa. Cpeatbe MeceyHe U roguvwie
Op3vHe He npenase 2 m/s. BnaxHocT
Basdyxa, Koja Takofe yTude Ha
TepMarnHu komdop je HajBuwa TOKOM
neTwux meceum [7].

MeTteoponolika cTaHuua Hanasn ce
BaH ypbaHe M rycto HacerbeHe 30He
rpaga, y Hacerby ca MpU3eMHUM,
jeaHocnpaTHUM " OBOCNPaTHUM
kyhawma, nopen 3eneHux nospLUMHa, no
yeMy ce MOXe MpeTnocTaBuMTM pAa
Temnepatypa Yy LUEHTpy rpaga uma
HeLTO BWLY BPEAHOCT Of MNpukasaHe
HEe MEpPHOj CTaHnUMW.

Bucoke Temnepatype, Beha BnaxHocT
Basdyxa, HegocTaTak BeTpa M Harnu
npouec ypbaHusauuje cTBOPWUAM CY
HenpwjaTtHy KknuMmy Yy rpagy, koja ce
orfneAa Kpo3 HapyluaBarwe TepMasHor
komdopa CTaHOBHMWITBA Koje je
HajuspaxajHuje TOKOM NEeTHMX MeceLm.
TepmanHu komdop aHanmsmpaH je
KopuLTeHemM BuoknuMaTcKor nHaekca
TonnoTtHor onTtepeherwa y 4oBeky (HL)
3a nepwog of 14 rogmHa (2005 — 2018),
3a Meceue jyH, jyn M aBryct Koju cy
HajTonnujn y Toky rogmHe. OBaj MHOEKC
aHanusupa onTtepeherwe LeHTpanHor
TepMoperynaumMoHor — cuctema  Koje
HacTaje ycneg npoueca agantauyje
YOBEKOBOT Tena Ha cpeauHy [11].

Oa ©u ce wu3padyHana 4YoBekOBa
TOMMOTHA paBHOTEXa notpebHa cy ABa
TMNa nogartaka, MEeTeopOsioWwkn U
dumavonowkn. MeTeoponoLwkn nogaum
y OBOM WCTpaxuBakby OOHOCE Ce Ha
cpeawe  OHeBHe  BpegHocTu.  3a
dum3vonoLke nogatke, KOPULLTEHWU CYy
yHUBEp3anHu Koju  npegcrtasrbajy
KOHCTaHTe y Mogeny. To cy:
Metabonunyka TtonnoTta o 135 wm?
Koja ce ofHOCM Ha 4oBeKka Koju ce
kpehe 1.1 ms-1, Temnepatypa Koxe
32°C, TonnoTtHa usonauuja og 1 clo
Koja ce oCTBapu KOA 4OBeKa Koju ce
oamapa Ha Temnepatypu og 21° C n
penatueHoj BnaxHocTM of 50% wun
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the skin of 30%, albedo of earth of 17%
and skin moisture which represents a
dimensionless size [12,13,14].

The calculation of this index was done
by using the program BioKlima 2.6 [15].
The range of values of the heat load of
an organism is given in Table 1 [16].

nogpasymeBa 4YoBeka oOy4veHor vy
NnocnoBHO openo, antego koxe 30%,
anbeno 3emrbe 17% W BNaXXHOCT KOXe
Koja npeacTtaBrba 6e3guMeH3VoHanHy
BenuuunHy [12,13,14].

PauyyHawe oBor mHaekca ypaheHo je
npeko nporpama BioKlima 2.6 [15].
Oncer BpedHOCTH TONNOTHOT
ontepehena aart je y Tabenm 1 [16].

Tabena 1 — Oncer BpegHOCTV TONMOTHOT onTepehera y YoBeKy
Table 1 — Value range of heat load of an organism

. Numerical value/
Category / Kateropuja HyMepHHKa BPEaHOCT
< 0.250
0.250 — 0.820
Chilly / NpoxnagHo 0.821 - 0.975
Comfortable /YrogHo 0.976 — 1.025
Warm/ Tonno 1.026 — 1.180
1.181 -1.750
Very hot/ Beoma Bpyhe >1.750

3. RESULTS

During June, July and August 4 out of a
total of 7 categories of the HL index are
present. These are: comfortable, warm,
hot and very hot. The analysis of the
data showed unsatisfactory results
during these months when there are
very few comfortable days that are
most pleasant for the human body. The
month of June shows the most
favorable values in relation to all three
months. During June, in the observed
period, 13 days were recorded within
the category of comfortable, while
during July, only 1 day in 2016 was
recorded. During the month of August,
4 days were recorded in the category of
comfortable, 2 days in 2005, 1 day in
2006 and 1 day in 2010.

Category warm appears betoween few
and over 20 days in observed months.
It shows a drop of days, by being
replaces with a higher category during
July. In 2006 this month did not have a
single day within this category. June
and August have an irregular
appearance schedule.

3. PE3YNTATU

Tokom jyHa, jyna u aBrycta jaBreajy ce
4 op ykynHo 7 kateropuja HL nHaekca.
To cy yrogHo, Tonno, Bpyhe 1 Beoma
Bpyhe. AHanusa nogartaka nokasana je
He3agoBorbaBajyhe pesyntate TOKOM
OBMX MecelLia Kafla ce jaBrba jako manmu
Opoj yrogHMx gJaHa KoM Cy
HajnpujaTHWju 3a JFbyACKM OpraHu3am.
Mecey jyH nokasyje HajnoBoSbHMjE
BPEOHOCTM Yy OAHOCY Ha cBa Tpu
meceua. TOKOM Hera y nmocmatpaHoM
nepuogy 3abenexeHo je 13 paHa y
OKBUPY KaTeropuje YyrogHo, QnOK je
TOKOM jyra 3abenexeH camo 1 gaH
2016. rognHe. Tokom meceua aBrycra
3abenexeHa cy 4 paHa y Kateropuju
yrogHo, 2 gaHa 2005. roguHe, 1 gaH
2006. roauHe n 1 gan 2010. roguHe.

KaTteropuja Tonno jaBrea ce oA
Hekonuko [0 npeko 20 paHa y
nocmaTpaHnum meceumma. Nokasyje nag
JaHa, ycTynajyhm  MecTto  BULLOj
kateropumju y Toky jyna. OBaj mecel,
2006. roguHe HWje MMao HujegaH AaH y
OKBMpY OBe KaTteropuje. JyH n aBrycrt
nmajy HepripasuniaH pacnopeg,
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The categories hot and very hot are the
most dangerous for the human body.
Days with their values, especially of the
categorie very hot, are important for
monitoring the state of thermal comfort.
The increase of these days shows the
unfavorable development of a certain
areas. In Bijeljina, days of this category
do not have a rule of appearance. The
hot category appears between 15 and
25 days. The category very hot is
characterized by the presence of
several days during all three months. In
the observed period, days in this
caterogy appeared during 10 years, out
of 14 in total. In general, the month of
July has higher values of categories
than the months of June and August.
The number of days by categories of
heat load of an organism for the month
of June (period 2005 - 2018) is shown
in Figure 2, for the month of July in
Figure 3 and for the month of August in
Figure 4.

35

nojaerouBamsa.

KaTeropuje Bpyhe n Beoma Bpyhe cy
HajonacHuje no JrbyACKM OpraHu3am.
OaHn ca HUXOBMM  BpeAHOCTUMA,
nocebHo karteropuje Beoma Bpyhe cy
BaXkHW 3a npahewe cTawa komdopa.
Mopact 0BMX haHa nokasyje
HenoBoSbaH pa3Boj oapefheHor
npoctopa. Y bujemsnHn paHn ose
Karteropwje Hemajy npasuno
nojasrouBarwa. Kateropuja  Bpyhe
jaBmba ce usmehy 15 u 25 pana.
Kateropujy Beoma Bpyhe opanukyje
NPUCYCTBO O NO HEKOJIMKO AaHa Yy TOKY
cBa Tpu Meceua. Y nocmaTtpaHoMm
nepuogy jasuna cy ce Tokom 10
roguHa, op ykynHo 14. [eHepanHo,
Mecey jyn wuma Buwe BPEAHOCTU
KaTeropwja, Hero Meceum jyH u aBrycr.
Bpoj maHa no karteropujama TONMOTHOT
ontepeherwa y 4oBeKky 3a Mecel jyH
(nepwog 2005 — 2018) npvkasaH je Ha
cnvum 2, 3a mecel jyn Ha cnvum 3 u 3a
MeceL, aBryct Ha crnum 4.

30

25
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15

10

mvery hot/ veoma vruée
m hot/ vruée
warm/ toplo
comfortable/ ugodno

2005
2006
2007
2008
2009
2012

2015

2016

2017
2018

Figure 2 — Number of days by categories during June in the observed period
Cnvka 2 — Bpoj faHa no kaTeropujama TOKOM jyHa y nocmaTtpaHoM nepvogy
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Figure 3 — Number of days by categories during July in the observed period
Cnvka 3 — Bpoj gaHa no kaTeropujama TOKOM jyna y nocMaTpaHOM nepuoay

35
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Figure 4 — Number of days by categories during August in the observed period
Cnwuika 4 — bpoj AaHa no kateropujama TOKOM aBrycta y nocMaTpaHoM nepuoay

| 3BOPHUK PAJJOBA TPABEBMHCKOI ®AKYNTETA 39 (2021) |



4. DISCUSSION

The daily value of the HL index shows
unfavorable results during the summer
months. July has the highest values of
this index, and at the same time the
largest number of days in the category
very hot. During this month, there are
no comfortable days and the human
body suffers the most stress in the
urban areas.

High temperatures, supported by other
meteorological factors and the urban
environment with little greenery and
more and more concrete, are causing
overheating of the human organism and
its dysfunction. The use of greenery
contributes to the reduction of heat in
urban areas with the help of
evapotranspiration and improves heat
exchange by helping the urban energy
balance [17].

All this gives importance to the
knowledge of bioclimatic conditions and
the state of comfort of the organism,
during planning of a certain area. This
is especially important for urban
environments, where comfort must be a
priority, due to the growing presence of
urban heat islands.

Understanding the  meteorological
effects of urban planning and the
impact of urban design on human
quality of life is therefore of increasing
importance [2]. Assessing the thermal
comfort of the population, especially
today in conditions of rising
temperatures and urban expansion, is a
necessary initial phase in careful urban
design [18].

5. CONCLUSION

The city of Bijeljina, with the increasing
development and expansion, records
bigger lack of comfort of the population,
which is most expressed during the
months of June, July and August. The
excessive process of urbanization has
led to a reduction of green areas in the
city, which are important for he

4. OUCKYCUJA

[OHeBHa BpegHocT uHaekca HL nokasyje
HeMoBOSbHe pe3ynTaTte TOKOM NeTHUX
meceun. Hajsuwe BpegHocTMma oBor
uHaekca, v yjegHo Hajsehu 6poj gaHa y
Kateropuju Beoma Bpyhe wma jyn.
Tokom oOBOr meceua, Hema YrogHux
AaHa W JbydCKM oOpraHumsam Tpnu
Hajsehn cTpec y ypbaHum cpeguHama.
Bucoke TemnepaTtype nOTNOMOrHyTe
OPpYrvM METEOpOrOoLWKMM hakTopuma u
ypbaHoMm cpegmMHOM ca Mano 3eneHuna
n cee Buwe OeToHa Yycrnoerbasajy
nperpejaBake JbyACKOr opraHusma u
H-erosy AncyHKUMjy. Mpumena
3eneHuna JonpuHocK CMarseHy
Tonnote y ypbaHum cpeavHama y3
nomoh eBanoTpaHcnmpaumje "
noborblwaea pasmeHy TonmnoTe
nomaxyhw ypb6aHoj €HepreTckoj
paBHOTEXM [17].

Cee 0BO daje Ha 3Hayajy Mo3HaBahe
fbuoknumaTtckMx ycnoea M CTawa
Komdpopa opraHuama, NPUINKOM
nnaHupara ogpeheHor npoctopa. OBo
je nocebHo 3HavajHO 3a ypbaHe
cpeaouHe, roe kKomdcop Mopa ©OuTtu
npuUopuTeT, ycnen cBe Beher
npucycTea ypbaHnx TONMOTHWNX OCTPBA.
PasymeBare METEOPOITOLLIKNX
etpekata ypGaHor nnaHupawa wu
yTiuaja ypbaHor gmsajHa Ha Jbyacku
KBanuTeT XuBoTa crtora uma cse Behu
3Hauyaj [2]. [poueHa  TOMNOTHE
yAOGHOCTM  CTaHOBHWMLWTBA, NOCeBHO
AaHac y ycnosuma pacrta TemnepaType
n ypbaHe ekcnaHsuvje, je HeonxogHa
noyetHa ¢asa y naxroMBoM ypbaHoM
ansajHupatsy [18].

5. 3AKIbYYAK

pag bBujerbuHa ca cBe Behum
pasBojeM M LunperweM, Genexu n cee
Behun HepocTaTtak Komdopa
CTaHOBHULUTBA, KOje je HajuspaxeHuje
TOKOM Meceuun jyH, jyn U asrycr.
MpetepaH  npouec  ypbaHuszauuje,
[OBeO je [0 cCmarerwa 3eneHux
MoBpLUMHA Y rpagy, Koje cy 3HadajHe 3a
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reducing of the temperature of air and
the surrounding objects.

Unfavorable meteorological
parameters, in combination with the
intense process of urbanization are the
basis for the state of poor thermal
comfort of the population.

In the future, it is necessary to include
bioclimatic evaluation in the planning
process, in order to adequately
implement changes of the area so that
they minimally endanger the wellfare of

CMamete Temnepatype Basgyxa W
OKOInHuMX objekara.
HenoBorbHM MeTeoponoLku dakTopu y

KOMOUHauuju ca WHTEH3NBHUM
npoLiecomM ypbaHuzaumje
npeacTaebajy OCHOBY nowuer
TepmariHor Komdopa KoAa
CTaHOBHWLUTBA.

Y 6yaoyhHOCTU je HeonxogHo yGauuTtu
OMOKIMMaTCKO BpeaHOBaHe Yy npoLec
nnaHupara, kako 6u ce Ha agekBaTaH
HauvMH cnpoeefne Wu3MeHe MpocTopa

the population.

Tako Aa MWHMManNHO  yrpoxasajy
onaroctate CTaHOBHULUTBA.
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