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Caxerak: Y paly cy aHaIM3UPaHU XHUAPOTpad)CKM YCIOBH Ha TepuTopuju I[laHueBaukor pura, mpe U MOCIE
XUAPOMENNOPAIMOHUX PAZoBa, Ka0 U UXOB YTHIA] HA COLMOEKOHOMCKH KoMIulekc. ITocie m3rpaame Hacuma mopen
Jynasa n Tammina, cuctema kKaHasa, OPIHUX cTaHuma, [langeBaukor Mmocta u myteBa beorpan — 3pemannn u beorpaz
— ITaHueBo, HACTAO je KyATYPHH MpEeeo Ha TepuTopHju beorpasa y KoMe je TOIUIO 10 IpOMEHa y CTPYKTYPH U HaMEHH
MOBPIIIHHA, IeMorpadcKe eKCILI03Hje, HHAYCTpHjann3aluje, ypoanusamuje (jyKHu 1ieo) u cyOypOanu3zaimje [TaHueBaukor
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INFLUENCE OF HYDROGRAPHICAL CONDITIONS ON GEOGRAPHICAL
ENVIRONMENT OF PANCEVACKI RIT BEFORE AND AFTER THE MELIORATION —
EXAMPLE OF THE GEOSPATIAL TRANSFORMATION
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Abstract: This paper analyzes the hydrographical conditions in the territory of Pancevacki rit before and after hydro—
melioration works and their impact on socio—economic complex. After the construction of the embankment near the
Danube and Tamis rivers, the canals, pumping stations, the Pancevo bridge and roads Belgrade — Zrenjanin and Belgrade
— Pancevo, the cultural landscape was formed in the territory of Belgrade in which changes in the structure and land use
occurred, as well as demographic explosion, industrialization, urbanization of the southern part and suburbanization of
the central and northern part of Pancevacki rit.

Keywords: hydrographical conditions, floods, irrigation, socio—economic complex.

YBOJI

Tpamunmja u3rpagme cCUCTEMa XHIPOTEX-
HUYKUX 00jekara y QyHKIU]H 3aIITUTE OJf MOTLIa-
Ba U BAJIOpU3AIMj€ y MOJHONPUBPEAN MPUCYTHA
j€ joIII y CTapuM [UBHIIM3AIH]jaMa U TIPEICTaBIba
CHa)kKaH MEXaHM3aM IIPOMEHE CTPYKType Ireor-
padcexor mpoctopa (Milinci¢ et al, 2010). Boj-
Bol)aHCKa paBHMIIA PACIIONIaXKe BETUKUM BOJHUM
pecypcuMa, Koju ce orenajy y 0orarcBy moBp-
IIMHCKUX Bozaa peka [lynasa, Tammma u Tuce,

INTRODUCTION

The tradition of the construction of a system
of hydraulic structures in the function of flood
protection and valorisation in agriculture was
present in ancient civilizations, representing a
powerful mechanism for change in the structure
of geographic space (Milin¢i¢ et al, 2010). The
Vojvodina plain has large water resources, which
are reflected in the richness of surface waters of
the Danube, Tamis and Tisa, as well as in the de-
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Kao M y Pa3BHjEHOM KaHAJICKOM cucteMy JlyHaB
— Tuca — Jlynas. HajcTapuju menuopaiuonu pa-
noBu y BojBoauHM moTHdy M3 pUMCKOT 100a 1
CBOJMJIM Cy C€ Ha 3alITUTY O] TIOTUIaBa. 3HaYaj-
HUJU DPaJOBH Ha MCYIINBAKY 3aMOYBAPEHUX Te-
peHa 1 u3rpaimy KaHaia ob6aBibenn cy y XVIII
n XIX Beky 3a Bpeme AycTpo—Yrapcke. Y 1e-
puoay 1958-1976. pahena je pexoHCTpyKIHja,
Kao M JOrpajilba HOBUX KaHaja y mocrojehem
cucremy. Mpexka kanana (929 km), 3axBara mo-
BpumHy o 12.700 km? (T'aBpunosuh u [Jykuh,
2002). Cucrem obyxBata cTape 1 HOBE KaHaJle U
Kao M MPUTOKE TIaBHUX peKa, Koje Cy IeTOKYTI-
HUM TOKOM HJIU JI€JIOM UHTETPUCAHE Y CUCTEM .
[Ipomene Hactame mocie MOAM3AaMKHA XH-
JPOTEXHUYKHX O0jeKara MpHUCyTHE cy y abHo-
THYKOM (€po3Hja, aKkyMyJsannja, MUKPOKIIIMA),
OMOTHYKOM (CTAaOMITHOCT OHOIICHO3e, OMOIHu-
BEP3UTET) M COLMOEKOHOMCKOM KOMILIEKCY
pa3Boja (CTaHOBHUINTBO, NMPUBPEIHU CYOjeK-
TH, Hacesba). JpyruM peunma, XUIPOTEXHUYKH
00jeKTH TpaHC(HOPMHUIITY TIPUPOTHE U COIIMOCKO-
HOMCKE eJIEMEeHTe NpocTopa. Pasnuunt acrnek-
TH BUXOBOT YTHIAja aHAM3UPAHU CY Y PaJOBH-
Ma reorpada, Xxuzaposora, HHXEHmhepa, Ieosora,
ouonora y cety (Troll, 1966; Vogt, 1978; 111u-
kiomaHoB, 1979; Boponaes u Benapos, 1979;
Mitchell, 1979; Amaxjan, Canranku u Illapa-
noB, 1987; Forman & Gordon, 1987; Simmons,
1989; Turner, 1989. u ap.), ka0 u y Haioj 3e-
mibn (Gavrilovi¢, 1988; Ilabuh u Byjaauno-
suh, 1999; Sabié¢ i Zivkovi¢, 2002; Zlatkovié et
al, 2010; Sabi¢ et al, 2010; Pecelj et al, 2010;
Milin¢ié i dr., 2011; Muwmnunh u Bunenosuh,
2009; Mununuuh, 2005; Milin¢i¢ & Pordevié,
2011 u mp.). HenpeasuamuBocT yTHIaja XUapo-
TEXHUYKUX o0jeKara Ha reorpocTop Mocieuna
je 6pojuux Monudukaropa, Koju Cy MOAJIOKHHU
JUHAMUYHUM, TPOCTOPHUM, BPEMEHCKUM, KBa-
JUTATHBHAM W KBAaHTHUTATHBHUM IpPOMEHaMa.
XUIPOTEeXHUYKH O00jeKTH (CHCTeM KaHaia Ha
npumepy [landyeBaukor puTa) Ha jeIHO] CTPAHH,
U CTPYKTypa TeonpocTopa Ha JAPYroj, HeE MOTY
Ce aHaNM3MpaTH H305I0BaHO. Jpyrum peumma,
U3rpajilba CUcTeMa KaHala He MOXE Ce IocMa-
TpaTH Kao MpUMapHU LKJb, Beh Kao MexaHH3aM
(Momudukarop Tpanchopmammje) momohy kora
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veloped canal system Danube — Tisa — Danube.
The oldest melioration works in Vojvodina came
from the Roman period and consisted of the
flood protection. More significant works on the
drainage of the marshy terrains and the construc-
tion of the canals were carried out in the 18" and
19" century during the Austro—Hungarian reign.
In the period 1958—-1976 the reconstruction was
done, as well as an addition of new canals in
the existing system. The network of canals (929
km) covers an area of 12,700 km? (Gavrilovi¢ &
Duki¢, 2002). The system includes old and new
canals and tributaries of the main rivers, which
are in whole or in part integrated into the system.

Changes that occurred after the construc-
tion of hydraulic structures are present in the
abiotic (erosion, accumulation, microclimate),
biotic (biocenosis stability, biodiversity) and
socio—economic development complex (popu-
lation, economic subjects, settlements). In other
words, hydraulic facilities transform the natural
and socio—economic elements of the space. Vari-
ous aspects of their impact were analyzed in the
works of geographers, hydrologists, engineers,
geologists, biologists in the world (Troll, 1966;
Vogt, 1978; Siklomanov, 1979; Voropaev and
Vendrov, 1979; Mitchell, 1979; Avakjan, Saltan-
ki and éarapov, 1987; Forman & Gordon, 1987;
Simmons, 1989; Turner, 1989, etc.), as well as
in our country (Gavrilovi¢, 1988; Sabi¢, and
Vujadinovi¢, 1999; Sabi¢ and Zivkovi¢, 2002;
Zlatkovié et al, 2010; Sabi¢. et al, 2010; Pecelj
et al, 2010; Milinc¢i¢ et al. 2011; Milin¢i¢ and
Videnovié¢, 2009; Milin¢i¢, 2005; Milin¢i¢ &
Djordjevi¢, 2011, etc.). The unpredictability of
the impact of hydraulic structures on geospace
1s the result of a number of modifiers, which are
subject to dynamic, spatial, temporal, qualitative
and quantitative changes. Hydraulic structures
(system of canals in the example of Pancevacki
rit) on the one hand, and geo—structure on the
other, cannot be analyzed in isolation. In other
words, the construction of a canal system cannot
be viewed as a primary goal, but as a mechanism
(modifier of transformation) by which the geo-
graphical environment evolves (cultural land-
scape is created, which leads to the progress of
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reorpad)cka cpeuHa eBoyiyupa (cTBapa ce KyJ-
TYPHH I1€jCaX, IITO JOBOIH JI0 IIMBUIH3AIIN]jCKOT
nporpeca). CyOnmumanujoM 3Hama, TEXHHUKA
W BemTHHA ,,00p0e 3a Bogy u O6opbe ca mom”,
CTBOPEH je HYKJICYC CHCTEMa 3a yIpaBJbambe BO-
JIOM Kao MPUPOJHUM PECYpPCOM, a CAMHM THM U
KBaJIMTaTUBHO BHIITK HUBO Pa3Boja.

METOLOJIOTUJA UCTPAXKVBABA

OseaTcKiM TMOCTYNKOM MpeKJanama apea-
na, Koju ¢y oapeh)eHr MPUMEHOM XHUAPOJIOLIKOT
U HCTOpHUjCcKOTeorpadCKOT MPHUHIIMIA PEeruoHa-
nu3anyje ca (QYHKIMjCKUM Be3aMa y TpOCTOopY,
JNe(UHNUCAH je IPOCTOPHU OKBUP UCTPaKUBarba
[ManueBaukor puta. [panuiie cy yrBpheHe aHa-
JM30M KBAJIUTAaTHBHUX M KBAHTUTATUBHHUX 00-
elexja CTPYKTypHHX eJeMeHTa reorpadcke
cpeauHe, momTyjyhu moMeHyTe MpUHIUIE pe-
ruoHanu3anyje. Ha usrpaamy XuapoTeXHUUKUX
o0jekara y reompocropy yTtudy OpojHu Qax-
TOpH: AeMorpad)cku pact, MOJbOIpHUBpena Kao
HajcTapHja W OJ] BOJIE 3aBHCHA MPHUBpEIHA Tpa-
Ha, 3alUTUTa o7 momasa u Ap. Ilocnenmwa asa
daxTopa, MoJHONPUBPEA U 3AMTHTA O MOILIA-
Ba, YTUIIAJU Cy HA U3rPaJiby CHCTEMa KaHaja y
[TanueBaukoMm puTy y mpBoj (ha3u pas3Boja, JOK
cy neMorpadcky pa3Boj U IMHUPeHE Ocorpascke
arioMepalyje yTHLIaid Ha OIP>KUBOCT CHCTEMA
y Ipyroj ¢asm.

l'eorpadceka anannza pa3nuUUTHX acrekara
yTHIAja U3MEHECHUX XUAPOTpadCKUX yciaoBa y
[TaHueBaYKOM pPUTYy Ha AaKTUBHOCTH W J€JIATHO-
CTH CTAaHOBHHIITBA, KA0 M HA YKyIaH COIHEKO-
HOMCKH Pa3BOj OBOT Jiesia Oeorpajicke arimomepa-
uje, ciporoze ce o 1999. ronune. IIperxoanu
pe3yNITaTy HCTPaXKMBamka MMPE3CHTOBAHU CY Y Ha-
YYHUM Yaconucuma y 3emsbH u cBety ([11adbuh u
Byjaauuosuh, 1999; IIa6uh, 2000; 2001; Sabié
et al, 2010). 3a nedpunucame ogHOCA U BE3a ele-
MeHara reorpadcke cpeauHe kopuinheHa je mMe-
TOA0JIOTHja PETHOHATIHUX HCTPaKHBama, Koja
je 3acHOBaHa Ha MeETOJaMa HAay4YHOT ca3Hamba
¥ HUXOBO] NMPUMEHH Yy TPAKCH W Ha HAyYHO—
UCTPAKUBAYKUM TIOCTYIMIIMMA, IMOMONY KOjuX
Cce JIONIO 0 ca3Hama. Y OKBHPY METOIOJIOIIKE

civilization). By the sublimation of knowledge,
techniques and skills of “the struggle for water
and struggle with it”, the nucleus of the system
is created to manage water as a natural resource,
and therefore qualitatively higher level of devel-
opment.

RESEARCH METHODOLOGY

The spatial framework of the research of
Pancevacki rit is defined by the procedure of the
overlapping of area, determined by applying the
hydrological and historical-geographical prin-
ciples of the regionalization of functional con-
nections in the space. The boundaries are deter-
mined by analysis of qualitative and quantitative
characteristics of the structural elements of the
geographical environment, respecting these
principles of regionalization. The construction of
hydraulic structures in geospace is affected by a
number of factors: demographic growth, agricul-
ture as the oldest and water dependent industry,
flood protection and others. The last two factors,
agriculture and flood control, influenced the con-
struction of the canal system in Pancevacki rit in
the first phase of development, while the demo-
graphic development and expansion of Belgrade
agglomeration influenced the sustainability of
the system in the second stage.

Geographical analysis of various aspects of
the impact of changed hydrographical conditions
in Pancevacki rit on activities of the population,
as well as the overall socio—economic develop-
ment of this part of Belgrade agglomeration, has
been conducted since 1999. Previous research re-
sults are presented in scientific journals at home
and abroad (gabic' and Vujadinovié, 1999; Sabié,
2000; 2001; Sabi¢ et al, 2010). The methodol-
ogy of regional researches is used in defining the
relationships and connections of the elements of
geographical environment, which is based on
methods of scientific knowledge and the applica-
tion in practice, as well as the scientific—research
methods, by which it has come to knowledge.
Within the methodological apparatus, a general
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armaparype, Kao OIIITH METOACKH TOCTyMaK KO-
puitheH je ommTyH METOJ, a Kao MOCeOHU: aHa-
nM3a, CHHTE3a, KOMIapalyja, reHepaan3anija u
Kaprorpadcki MeToJl, KojuMa je oMoryheHo jaa
ce Behu Opoj Bapujabu JOBEE y XOPOJIOUIKY U
XPOHOJIOIIKY Be3y M 00jacHe IUXOBH e(DEeKTH Ha
npumepy IlanueBaukor purta. Ca musbeM na ce
MOjacHe OJIHOCH W Be3e elieMeHara reorpadcke
cpenuHe, UACHTUDUKY]Y U JeQUHHITY 3aKIbY-
iy y Tpu Haspata (2000, 2009. u 2010. ronune)
Cy CIIPOBEIICHH MHTEPBjYH Ca CTapOCEICOIMMa
Bopue u Kpmaue. Y pany je akueHar cTaB/beH Ha
MpoyyaBame yTHIIaja jeIHOT eJIeMeHTa reorpad-
CKe CpelMHe — Boje, Koja je mocebHno mo 1932.
roauHe (kana je m3rpahen nacun nopen JlyHaBa
u Tamwuina) HajBuIe yTHIIAIa Ha TpaHchopMma-
1]y COIIMOEKOHOMCKOT KOMILJIEKCAa OBOT Jieia
Oeorpajicke arsioMmepariyje.

TEPUTOPUJAJIHU OKBHP
NCTPAXKUBABA

Ornearcku MOCTyMaK Ipya yBHJ Y KOHKPET-
Hy CaJp>KUHY CTPYKTYpHHX €JIeMeHaTa MpocTopa,
a U3J[BajarbeM CBAKOT €JIEMEHTa JIOOHja Ce OCHOBA
3a JeUHHCAE TEPUTOPUJATTHOT OKBHpA UCTpa-
KHBamba, 4rja je noBpumHa 378,6 km?.

[TaH4eBavykn pUT ce HaJla3M y jyrosaraaHoM
neny banara, y melypeujy [ynaBa u Tamwrna.
VY mpouutoctu je IlaHuyeBadku puT MpeacTaBibao
MouBapy. Putcko 3emsbHIlITe IPHUITIALAIIO j& OKOJI-
HUM CPEMCKUM 1 0aHAaTCKUM HaceJbiMa (JIOKATHH
HazuBU: [noromcku, Yenhancku u JaOydku pur).
Cga nHacespa [laHyeBavkor pura cy aJMHHHCTpA-
THBHO TpaBuTHpaia [laHueBy. OTyna U Ha3uB Te-
putopuje, nako je ox 1953. romune oHa ymuia y
cacraB Oeorpazcke onmTuHe [lamumyna (Labuh
u Byjagunosuh, 1999). V IlanueBaukom puty je
pa3BHjeHa MpeXka celaM IUCIeP3HO Pa3MEIITEHIX
Hacesba, Kao M yxka Teputopuja beorpana ca me-
CHHM 3ajeHunama — ,,JlyHascku Benair”’, ,,Korex”
u ,,PeBa”. Ha Tom mpoctopy je 2002. ronune xuBe-
50 70.773 cTaHOBHUKA.
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method is used as a general methodological pro-
cedure, and as special one: analysis, synthesis,
comparison, generalization and cartographic
method, which is allowed to bring a number of
variables in chorological and chronological rela-
tionship and explain their effects on the example
of Pancevacki rit. In order to clarify the relations
of elements of geographical environment, iden-
tify and define conclusions, interviews were con-
ducted with the indigenous population of Bor¢a
and Krnjac¢a on three occasions (in 2000, 2009
and 2010). This paper focuses on studying the
impact of one element of geographical environ-
ment — water, which especially until 1932 (when
the dam was built near the Danube and Tamis)
affected most the transformation of socio—eco-
nomic complex of this part of Belgrade agglom-
eration.

TERRITORIAL SCOPE
OF THE RESEARCH

The procedure of the overlapping of area
provides the insight into the actual content of the
structural elements of space, and the separation of
each element gives a basis for defining the territo-
rial scope of the research, with an area of 378.6
km?.

Pancevacki rit is located in the south—west-
ern part of Banat, between the Danube and the
Tami$. In the past, Pancevacki rit represented a
swamp. Swamp land belonged to the nearby vil-
lages of Srem and Banat (local names: Glogonjski,
Cencanski and Jabucki rit). All the settlements
of Pancevacki rit gravitated administratively to
Pancevo. That is how the name of the territory
originated, although since 1953 it became part of
the Belgrade municipality of Palilula (Sabi¢ and
Vujadinovi¢, 1999). In Pancevacki rit a network of
seven dispersed settlements is developed, as well
as the immediate territory of Belgrade with lo-
cal communities “Dunavski venac”, “Kotez” and
“Reva”. In 2002, 70,773 people lived in this area.
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AHAJIN3A CTABA XUJPOI'PAOCKUX
YCJIOBA ¥V ITPOHIJIOCTHU U ITOCIJIE
N3Ir'PAABE HACUITA U CUCTEMA
KAHAIJIA

[TaHueBaykn pUT je y MPONIIOCTH OWO
MouBapaH mnpeneo. Mznusamwe [lynasa, Tamuiia,
Kao M YeCTe IMOIJIaBe M3a3BaHE M3IU3amheM HHU-
BOA MMOJ3€MHUX BOJA, yTULAJIe CYy HETraTUBHO Ha
CTaHOBHHIITBO, lbUXOBE aKTUBHOCTH U JIEJIATHO-
ctu. [lnmuTka n3nan [laHyeBYKOT pHUTa y AUPEK-
THOj Be3H je ca BopocTajeM JlynaBa u Tammumia.
3a BpeMe HHCKHX BOJIOCTaja MOA3eMHa BOJAA je
Ha Behoj myOuHU, JJOK ce 32 BpeMe BUCOKHX BO-
JI0OCTaja OHa YeCTO jaBJba Ha MOBPIIMHU. Y KOM-
O6uHauju ca nposjaehHuM najaBuHaMa, Ha HEKUM
nokarjama y [TaHueBagkom puTy Boza Mecenu-
Ma He MTOHHPE, jep CII0jeBH IIMHE Ha TyOuHu 2—5
m ciabo mponymrajy Boay. Taga HacTajy jesepa,
Oape u mouBape. Hajsehe takBo jezepo, moBp-
mae oko 300 ha, jecte Benvko 6naro y bopun.

YV NOBPIIMHCKHUM CJI0j€BUMA 3eMJBHUIIITA J0-
MUHUpA alyBUjaTHU HaHOC, a 10 ayounHe ox 20
m Cy CJI0jeBHU TIECKOBHUTE TIIMHE, MECKa M MUJbYH-
ka. [IpBM KOMIaKTHUjU ClI0j Halla3u ce Ha Jy-
6unn 20—40 m (CHMBM MECKOBHU ca MPOCIIOjIuMa
nubyHka). Mcnog Tor cioja cy tepumjapHu ce-
JUMEHTH, a Ha AyOouHH o 90 m JeXu YBpPCTH
CJI0j Janopana u Kpeumaxa. Ce 10 Te ayOuHe
Mpy’ka ce jeIUHCTBeHA KOJIEKTOPCKa 30Ha C1abo
BE3aHUX W CI000MHUX Bona. [Ipuimkom Komama
OyHnapa y OBun 1939. ronune Ha ayounau o 91
m ,,HeOYCKMBAHO je M30MiIa Ha TMOBPLIMHY jaKa
apTellka BOJa, HaXaJOCT CTAHOBHMILITBA HE
camMo0 MHUHepasiHa, Beh W ca BEIMKHM KOJIHYH-
HaMma YIJbOBOJOHUYHUX TacoBa, KOJH Cy jaKHM
miamMeHoM ropenu uzHan Bozae” (‘bypuh, 1953).
[To IMerpoBuhy (1960) dbpearcka n3nan Ianye-
BAYKOI' pUTA j€ BPJIO M3/IAIIHA U IIPECTABIbA JICO
BEJIMKE XUAPAYTHIKH ITOBe3aHe N3IaHH.

SITUATION ANALYSIS OF
HYDROGRAPHICAL CONDITIONS IN THE
PAST AND AFTER THE CONSTRUCTION
OF EMBANKMENT AND CANAL SYSTEM

Pancevacki rit was once the swampy re-
gion. Flood of the Danube, Tami$ and frequent
flooding caused by rising groundwater levels are
negatively impacted on the population, their ac-
tivities and operations. Shallow water—table of
Pancevcki rit is directly connected with the water
level of the Danube and Tamis. During low wa-
ter levels underground water is at greater depth,
while during high water levels it often occurs
on the surface. In combination with the spring
rainfall in some locations in Panc¢evacki rit water
does not sink for months, because the layers of
clay at a depth of 2—5 m are slightly permeable
to water. That is how lakes, ponds and marshes
occur. The largest such lake, covering an area of
300 ha, is Veliko blato in Bor¢a.

The surface layers of soil are dominated by
alluvial deposit, and to a depth of 20 m there
are layers of sandy clay, sand and gravel. The
first more compact layer is located at a depth of
2040 m (grey sands with layers of gravel). Be-
low this layer there are Tertiary sediments, and
at a depth of 90 m there is a hard layer of marl
and limestone. Up to that depth there is a unique
collector zone of weakly bound and free waters.
During the digging of well in Ov¢a in 1939 at a
depth of 91 m, “strong artesian water emerged
unexpectedly, unfortunately for people not only
mineral, but also with large quantities of hydro-
carbon gases burning with a strong flame above
the water” (Djuri¢, 1953). According to Petrovi¢
(1960), phreatic water—table of Pancevacki rit is
very plentiful and is part of large hydraulically
connected water—tables.
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Cn. 1. Ilonpeunu npogunu dynapa: — I — nesa obanra
Iynasa cesepno 00 Ilanuesaukoe mocma, — I —
sanaouo 00 bopue u — Il — cesepozanadno 00 Ogue
(Bypuh, 1953)

[Tpu Bucokom Bogocrajy Jynasa u Tammumia,
MOA3EMHA BOJAA TeYe MpeMa IEHTPATHOM eIy
[TanueBaykor puta, 0K ce NMpPH HUCKOM Bpaha
Hazan. OcmarpameMm OyHapa, KOHCTATOBAHO je
Jla Cy IMoJ3eMHe BOj€ HajONKe MOBPIIMHU O
anpuia a0 centemOpa (BereTaluoHU NEpUon),
a Hajnasee of of centemOpa 1o ampuia. Bere-
Talyja je JITH 3Ha4dajaH MmoTpoIIad (Gppearckux
Bozia. To je moceOHO M3pakeHO HAa MHYHIAIMO-
HOJj PaBHH, TJIe Cy IryMe HajBehu moTponrayn. Ha
BHIIIUM TEPEHUMA TO je ciabmje M3pakeHo, jep
Kopeme BehuHe Omsbaka He momupe A0 ¢pear-
CKuX Boja Beh 1pmum Bomy U3 ropmuX CllojeBa 3e-
MJBMILTA U TAKO I'a UCYLIyje. 3eMJBUILTE Ce JIETH
UCYIIIyje U TUPEKTHUM UCTIapaBameM BoJe. 3aTo
naJlaBuHE JICTH U Ha MOYETKY jeCEHH HEe JOIHUPY
no m3nanu (labuh m Byjagunosuh, 1999). V
JlerpecrjaMa y Kojuma je (ppearcka Bojia IuTKa,
JIETH YeCTO JI0J1a3H JI0 HleHOT KalMJIapHOT U31H-
3ama W HCapaBama. Taja Joja3u 10 3aciiamby-
Bama 3€MJBMIITA M JIerpajialiije BereTalyje.
[Tpu BuCOKUM (hpeaTcKuM BoJama, BUIIIAK OTHYE
MpEXKOM KaHasa.

[Tpu m3paszuto BuCOKOM BoxmocTajy JlyHaBa
1826, 1876, 1888 u 1924. roqune, mocmarpauy
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necak ca IlVbYHKOM (sand with gravel)

Fig. 1. Cross sections of wells: — I — left bank of
the Danube north of Pancevo Bridge, — Il — west of
Borca and — 111 — northwest of Ovéa (Djurié, 1953)

At high water level of the Danube and Tamis
rivers, groundwater flows toward the central part
of Pancevacki rit, while at low water level it re-
turns back. Observing the wells, it was concluded
that ground waters are nearest the surface from
April to September (vegetation period), and far-
thest from September to April. Vegetation is sig-
nificant consumer of phreatic waters in summer.
This is particularly evident in inundation plane
where the forests are the largest consumers. This
is less pronounced at higher terrains, because
the roots of most plants do not reach the phre-
atic waters but draw water from the upper layers
of soil and thus dry it out. In summer, the land
is also dried out by direct evaporation of water.
That is why precipitation in summer and early
autumn does not reach the water—table (Sabié
and Vujadinovi¢, 1999). In depressions where
the phreatic water is shallow, it often comes to
its capillary uplift and evaporation in summer.
Then it comes to the salinisation and vegetation
degradation. At high phreatic waters, the excess
drains away by the network of canals.

At very high water levels of the Danube in
1826, 1876, 1888 and 1924, one would think
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ce YMHWIO Kao aa ce mpex beorpamom moHOBO
dopmupano ITanoncko mope. Bonena cruxuja
HUje 3Hasma 3a MuwiIocT. Y Ounm je 1888. romu-
He noruiasa nopymwia 180 kyha, a 1924. 6pon
I paHu4ap”, koju je miosro bopuanuma y mo-
Mmoh, ,,MaHeBpucao je u3mel)y Bpxosa Bpba u Te-
nedoHckux crybosa. [lo Gopyanckum ynuiama
BOJIa je JJonupaa 1o KpoBoBa kyha, a cBoje ymp-
nie caxpamuBanu cy u3 dyamarna’ (MapunkoBwuh,
1975). MouBape cy Ouie JeTio KoMapara, u3Bop
MaJlapuje U Ipyrux 3apasHux Oonectu. MHore
enunemuje cy norahane cranoBHUIITBO Ilanye-
BauKor' pHTa, a nmocedHo neimy. Y IlanyeBaukom
puty je 1880. rogune xwuBeno 2.574 craHOBHU-
ka, 1900. — 2.962, a 1910. — 3.145. bpojae mo-
pOAMILIE Cy HAIyCTUJIE OBaj MPOCTOP Y MEPHOLY
1910-1921, jep cy UMOBMHA M yCEBH W JaJbe
OuIIM YrpoXKeHH MoIlJIaBaMa, a Biara ce Behu Jieo
ronuHe 3anpkaBana y kyhama. 30or Tora je mo
1921. cmamen Opoj cranoBHHKa [laHueBavkor
puta Ha 2.865 (I1labuh, 2001).

Hamopu y pemraBamy mpoOnema moruiaBa
namu cy pesynarare tek 1918. rogune, mo ocno-
bahamy on Ayctpoyrapcke Biactu. [Ipemysehe
,.batumon” u3 llapuza je 1929. roqune npey3se-
J0 panoBe 3a M3rpaamy Hacuma. [IpBu xumpo-
TEXHUYKU TpobieM OHO je M3rpaama Hacuma
nopen JyHnasa u Tamuiua, paay 3al0TUTE OF BU-
COKHMX BOJIOCTaja M CTBapama yCcJIoBa 3a MEJIHO-
panujy. M3rpaama Hacuna je 3amodvena S. aBry-
cta 1929. ronune u Tpajana 1o aeuemopa 1933.
TOJIMHE.

O6omanM neom [TaHdyeBaukor puTa MOANT-
HYT je HacuI ayxune 88,8 km u mupune 5-6 m.
Hyxuna myHaBCKOT nena Hacumna u3Hocu 51,4
km, ramummkor — 32 km u 5,4 km mopen kaHa-
na Jlynasam. Hberora Bucuna onpehena je mpe-
Ma HajBuIeM BojocTajy JlyHaBa 3a0enexeHOM
1895. ronune kox Ilanuesa. Hacun je mogurayt
1,60 m u3Haa TajalImber MAKCHMyMa BOJOCTaja
HynaBa on 732 cm. MelhyTtum, Bonoctaj JlyHasa
je 1940. ronuHe Ha UCTOM MECTY JOCTHrao BU-
CHHY 011 754 cm W TMME ce CUTypPHOCT HacHuma
cCMamuIa.

Hpyru xuapoTexHuuku npodieM Ouo je oa-
BO/I-aBale Ca HUCKOI MOYBAPHOT 3€MJBHIITA.
VY Ty CBpXy IpOKONAH je CUCTEM MEIHOpaIHo-

that the Pannonian Sea re—established in front
of Belgrade. The destructive power of flood wa-
ter did not know for mercy. In Ovca in 1888 the
flood destroyed 180 houses, and in 1924 the ship
“Granicar”’, which sailed towards the people of
Borc¢a for help, “manoeuvred between the tops of
the willows and telephone poles. By the streets
of Borca water reached the rooftops, and people
buried their dead from the boats” (Marinkovié,
1975). Marshes were the hotbed of mosquitoes,
the source of malaria and other infectious diseas-
es. Many epidemics afflicted the population of
Pancevacki rit, especially children. In 1880 the
population of Pancevacki rit was 2 574, in 1900.
—2962 and in 1910 — 3 145. Many families left
this area in the period 1910-1921, because the
property and crops continued to be threatened by
floods, and moisture retained in houses at most
part of the year. That is why until 1921 the num-
ber of residents of Pancevacki rit reduced to 2
865 (Sabi¢, 2001).

Efforts to solve the problem of floods gave
results in 1918, after the liberation from the Aus-
tro—Hungarian reign. The company “Batinjol” in
Paris in 1929 took over the works for the con-
struction of the dam. The first hydraulic problem
was the construction of the embankment next
to the Danube and Tamis, to protect against high
water levels and create conditions for meliora-
tion. The construction of embankment started on
August 5" 1929 and lasted until December 1933.

At the peripheral part of Pancevacki rit an
embankment was built in length of 88.8 km and
a width of 5-6 m. The length of the Danube em-
bankment is 51.4 km, the Tami$§ — 32 km and 5.4
km near the Dunavac canal. Its height is deter-
mined by the highest water level of the Danube
recorded in 1895 near Pancevo. The embankment
was built 1.60 m above the former Danube’s
maximum water level of 732 cm. However, the
water level of the Danube in 1940 at the same
location reached a height of 754 cm and thus the
safety of the embankment decreased.

Another hydraulic problem was the drain-
age from the low marshy soil. For that purpose,
a 320 km long melioration canal system was dug
and 73 km of riverbeds were deepened. Due to
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HUX KaHaia ayxuae 320 km u npoxy06seeHo 73
km peunux koputa. 300r Manor majaa TepeHa,
TPaBUTAIMOHO OTHIIAHE j€ HE3HATHO, TAKO JIa je
OJIBO/IH-aBamke 0110 Hemoryhe 6e3 mymnu y 1p-
THUM CTaHUIAMA.

YyyBapHHLA

house keeper for
the embankment

Cn. 2. Hacun nopeo J{ynasea jyeoucmouto 00
Kpraue

Benuku xaHanm cy y mpouutocTu Ouiam ped-
HU TOKOBH, KOj€ j€ KapaKTeprucao PeskuM CIIM4aH
JynaBy n Tamumry: Bona je Hagonaszuiaa 6p30 u
BEJIMKMM OCHWJIalljaMa BOJOCTaja yrpoxkapaja
CTAaHOBHMINTBO. brxoBu Ha3uBH ynyhyjy Ha TO:
Becnu ®ok u Cebemr (mal). 6p3). Kopura kaHa-
Ja cy y BWIIIE HaBpara peryiaucaHa u yunrheHa
(Sabié et al, 2010).

Konnumna Bone y kanainmma ce nosehaBa
nocine OOMJIHUX TMAaJaBHHA, ald j€ 32 HUXOBO
Xpameme 01 MPECYIHOT 3Havaja, UIaK, MoI3eM-
Ha BOZa. 3a BpeMe BUCOKHX BOAOCTAaja aKTHBH-
pa ce ABaHaecT IPIHUX cTaHuna: ,,Kumsapa”,
,bemapuna”, ,,bemapuna II”, ,,bopua”, ,,bopua
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the small fall of the terrain, gravitational run off
was insignificant, so that the drainage was impos-
sible without the pumps in pumping stations.

Hacum nopea JlyHaBa

embankment
near Danube

Fig. 2. Embankment near the Danube southeast of
Krnjaca

Large canals were river flows in the past,
characterized by a regime similar to the Danube
and Tami$: water rose fast and threatened the
population by large fluctuations in water levels.
That is pointed by their names: Besni Fok and
Sebes (Hungarian—fast). Beds of the canals were
repeatedly cleaned and regulated (Sabi¢ et al,
2010).

The amount of water in the canals increases
after heavy rainfall, but for its feeding, how-
ever, the ground water is crucial. During high
water levels, the twelve pumping stations are
activated: “Kisvara”, “Beljarica”, “Beljarica 117,
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— Hosa”, ,,PeBa”, ,,OBua”, ,,Jabyka”, “Yenra”,
,Henrta — HoBa”, ,,benanom’™ u ,,benanomnr — T”.
IprnHe cTaHuIEe Cy MOCTaBJbEHE HA HAJHUKHM
MecCTHUMa Iope]l KaHalla, Kako OM BHUIIAK BOJC
npebanuane y Jlynas u Tamumr. Hajayxu xa-
Hanu y [lanueBaukom puty cy: Buzesms, CubHU-
na, Cebem, /lynarar, Jojkuhes Jlynasam, Og-
vancku Jlynasau, byk u Kanosura.

“Borc¢a”, “Bor¢a — Nova”, “Reva”, “Ovca”, “Ja-
buka”, “Centa” “Centa — Nova”,”Belano§”and”
“Belanos — T”. Pumping stations are placed in the
lowest places beside the canal, so that the excess
of water could be transported into the Danube and
Tamis. The longest canals in Pancevacki rit are:
Vizelj, Sibnica, Sebes, Dunavac, Jojki¢ev Du-
navac, Ov¢anski Dunavac, Buk and Kalovita.

Cn. 3. Tepumopuja Ilanyesauxoe puma npe u nocie
xuopomenuopayuonux paoosa (LLlabuh u Byjaouno-
suh, 1999)

Buzess (mal). Bomorok) wim Bopuancka
peka (L=15 km) je HajayKu KaHaTucaH BOJIO-
Tok y [lanueBaukom puty. [Ipyxa ce o 6opuan-
CKe mymMrie, mopej Hacesba bopua, Kosuiiosa o
myta beorpag — 3pewmannn (M—24). Onatne ce
ce HacTaBJba Ha Jojkuhes JlyHaBall, mpeko kora
je mose3an ca /ynaBom. KajsoBura (L=1 km)
ce Hanasu nopexa nyta beorpag — [Tanueso (E—
70). [upoxka je 15 m, a ny6ok 10 2 m. Cedewr
(mal). Op3) cmaja xaname Buzess u KanoButy
(L=6 km). OBaj kaHanucaH BOJOTOK je HMIHPOK
no 15 m u ay6ok 1,5-2 m. Ha oGanu ce Ha-
Ja3u YIJIaBHOM HHMCKO PacTHH-€ MECTUMHLE ca
BpOom. Cubnumna (L=10 km) ciaja Jlynas u xa-
Hane JaOyukor puta. lllupox je 10-20 m, a ny-

Fig. 3. The territory of Pancevacki rit before
and after hydro—melioration works (Sabi¢ and
Vujadinovi¢, 1999)

Vizelj (Hungarian—watercourse) or
Boréanska river (L = 15 km) is the longest
canalized watercourse in Pancevacki rit. It ex-
tends from the Borca pump, by the settlements
of Bor¢a, Kovilovo to the road Belgrade — Zren-
janin (M—24). From there it continues to Jojkicev
Dunavac, through which it is connected with the
Danube. Kalovita (L = 1 km) is located near the
road Belgrade — Pancevo (E-70). It is 15 m wide
and up to 2 m deep. Sebes (Hungarian—fast) con-
nects Vizelj and Kalovita canals (L = 6 km). This
canalized watercourse is up to 15 m wide and 1.5
to 2 m deep. At the coast vegetation is mainly
low with willow in places. Sibnica (L = 10 km)
joins the Danube and the canals of Jabucki rit.
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O6una n3HOCH 10 2 m. KaHai okpyKyjy opaHuie
u GalTe, aju UMa U 1ojaca Ioj TOIOoJIOM U Bp-
6om. Oko 3 km 3anagno ox CubHHIIE HATa3M ce
m1aBHU TOK Tamumia. Jlynaan win OmoBad-
ku JlynaBan (L=5 km) je moBesan ca /lynaBom
Ha 3amajay ¥ OPIHOM IyMIoM ca TaMmwuiioMm Ha
uctoky. lllupoxk je 15-20 m. Boxe oBor kanamna
KOPHUCTE Ce 32 HaBO/IFaBamhe¢ OpaHMIla U Oaira,
a xopucte ra u pudososuu. Kanan je okpyxeH
IIyMOM TOTIOJIE U BpOe, a Ha BOJAHM j€ pa3BHjeHA
xuapoduiaHa Bereranuja. Jojknhes JlynaBan
(L=2,5 km) ce mpyxa mapanenHo ca /lyna-
BOM, y ONM3MHM MCTOMMEHOT Hacesba. llupok
je 20 m, a xy6ok 3—6 m. Y JojkuheB [lynapar
ce ynuBa Busesb npeko nymre. Pudsmu dons je
cianvan /lynaBy: com, Oena puba, mapas, cmyl),
mTyKa u apyre Bpcra. O0aje cy mox TOnoJjom,
BpOOoM U jaceHoM. OBuancku JlynaBam win
HWnuhes JynaBan (L=2 km) npyxa ce mapa-
nenHo ca HacunoM. [lIupox je 20 m u 1y60k 110
3 m. Kanan je 6orar pubom. Okpyxyje ra mryma
Tomosie, BpOe u jaceHa. Kanan Byk je jeman of
HAjYUCTUjUX pUOOTOBHUX BopoTokoBa [laHdue-
BAauKOT pHUTA, MOIITO TPEKO OOIMKEE ITyMIIe
nobuja ceexxy Bory u3 Tamuma. Hamazu ce 700
m of yia3a 'y Hacesbe becHn Qok.

Tpehu 3HauajaH XUAPOTEXHUUKHU TPOOIIEM Y
[TaHyeBa4YKOM PUTY — HABOAABAK€ HUjC jOIII
YBEK pelieH. ¥ Ty CBPXy KOPHUCTH C€ BOJa W3
KaHalla MmopeJi KOjuX ce MOCTaBJbhajy MOKPETHE
nymrie. [maHupaHo je 1a ce Ha Taj HauuH pern
npobiaemM HexocTarka Bojae JeTH. Mehytum,
JbyACKOM HemapHomihy, kaHamu cy 80-ux u
90-ux roguHa XX n3ryounu 3nauaj. Kananu cy
obOpaciau emMep3HOM (MOYBApPHOM), (IIOTAHTHOM
(rurytajyhom) u cyOMep3HOM (TIOABOTHOM) Be-
retanujom. Boia y kananuma je 3amyhena jo te
Mepe 11a je MyJb Aedeo 10 2 m.

Marpanwom IlaHyeBaukor mMocra mpeko
Jynaga (1933) ocTBapeHa je qpyMcKa U xKelie3-
HUYKa Be3a ca beorpaaom, jep ce caobpahaj no
Taja 00aBJbao ckeiiama. buo je To mpemycios
na ce IlanueBauku puT Bexe 3a neo beorpana
KOjU ce HajOoprke pa3Bujao.
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It is 1020 m wide, and up to 2 m deep. The ca-
nal is surrounded by fields and gardens, but there
are also belts under the poplar and willow. About
3 km west of Sibnica there is the main course
of the TamiS. Dunavac or Opovacki Dunavac
(L =5 km) is connected with the Danube in the
west and the Tamis$ in the east by the pump. It is
15-20 m wide. The waters of this canal are used
for watering fields and gardens, and they are also
used by the fishermen. The canal is surrounded
by poplar and willow trees, and hydrophilic veg-
etation is developed on the water. Jojki¢ev Du-
navac (L = 2.5 km) runs parallel with the Dan-
ube, near the eponymous settlement. It is 20 m
wide and 3—6 m deep. Vizelj flows into Jojkic¢ev
Dunavac through the pump. Fish reserves are
similar to the Danube: catfish, white fish, carp,
perch, pike and other species. The coasts are un-
der the poplar, willow and ash trees. Ov¢anski
Dunavac or Ilicev Dunavac (L = 2 km) extends
parallel to the embankment. It is 20 m wide and
up to 3 m deep. The canal is rich in fish. It is
surrounded by forests of poplar, willow and ash.
Canal Buk is one of the cleanest fishing water-
courses of Pancevacki rit, since it obtains fresh
water from the Tami§ via the nearby pump. It is
located 700 m from the entrance to the village
Besni Fok.

The third major hydraulic problem in
Pancevacki rit — irrigation has not yet been re-
solved. For this purpose the water from the ca-
nals is used next to which the mobile pumps are
placed. It is planned to solve the problem of wa-
ter shortage in summer in this way. However, by
human negligence, the canals lost significance in
the 80s and 90s of the 20™ century. The canals
are covered with emerged (marshy), floating and
submerged (underwater) vegetation. The water
in the canals is blurred to such an extent that the
mud is thick up to 2 m in places.

By the construction of the Pan¢evo Bridge
over the Danube (1933), the road and rail links
with Belgrade were accomplished, because the
traffic used to be performed by ferries. It was
a prerequisite for PanCevacki rit to link to Bel-
grade, especially for the part of the city that grew
fastest.
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YTHULHAJ XUAPOJIOLIKNX YCIIOBA
HA COHMOEKOHOMCKHU KOMINIIEKC
[NOCJIE MEJIMOPALIMOHUX PAZJOBA:

I[MPUMEP KBAJIMTATUBHE ITPOCTOPHO-

OYHKIMIJCKE TPAHCO®OPMALIUJE

W3BeneHn XUPOTEXHUYKH PAJIOBH Y CIIMBHO]
30HM JlyHaB — TamuIl, AUPEKTHO CY OIpPa3HIIH
Ha TEONPOCTOPHY CTPYKTYpPY, oBoaehu 10 exo-
HOMCKO—(DyHKIIMOHAITHE, COIIMO—AeMorpadcke u
¢u3nonomcke Tpancopmanuje npocropa. Ilo-
cie u3rpaame Hacuna rnopen Jlynasa u Tamuina,
cucTeMa KaHaja, IPIHUX cTaHuIa, [TaHueBaukor
MocCTa, Kao u nmyteBa beorpaa — 3pemannn (M—
24) u beorpan — [1angeBo (E-70), hbopmupan je
KyJITypHH TIPEACO Ca HM3MEHEHUM TPUPOTHUM
yCJIOBMMA KOjU Cy YTHUIIAJIU Ha: IPOMEHE Yy Ha-
MEHHM MOBPIINHA, IeMOTPa(CKy eKCII031]y, UH-
nycTpujanuzanujy, ypbanusanujy jyHOT jaesa
u cyOypOaHu3alujy TEHTPATHOT W CEBEPHOT
nena teputopuje [TangeBadkor puta (Sabié et al,
2010).

VYnopeno ca wu3MeHOM Xuaporpadckux
ycinoBa, y [laHueBaukom puty je JOLUIO 10 Mpo-
MEHA y CTPYKTYPH MOBPILIMHA PeMa HAMeHU
kopumhewa. VY mnepuogy 1961-2010. romu-
HE CMameHO je ydenihe o0paguBUX TOBPIIMHA
y IlangyeBaukom puty 3a 7,5%, jep cy Ha muMa
TajgacH OOCEJbEHHKA, IMOCEOHO M30erna M HH-
TepHOpacesbeHa una (Vujadinovié et al, 2011)
MOUIIIA XWibajie Kyha, HajBuine Ha mepude-
puju bopue u Kpmaye. HerutonHo 3emspuinTe je
2010. ronuHe 3axBataio NoBpmuHy o1 6.734 ha
(17,8%) n Ha memy ce Hanasze npenyseha, kyhe,
caoOpahajuure u np. Opanutie u Oamre ce Ipo-
ctupy Ha 24.851 ha (65,7%), Bohmaiy u BUHOT-
paau Ha 427 ha (1,1%), a nammanu, TPCTULH,
6ape u myme Ha 4.556 ha (12%).

Jlemorpadcka ekcmiio3mja oOenexuia je
[TanueBauku put nocse Jpyror cBeTckor parta.
dakTopu KOju Cy YTHIAIH HA 1eMOrpadCKy eK-
CIUIO3U]jy jecy: MPOMEHE MOYBApHOT y KYITYp-
HU TIpeleo, ILIMpEeHme TpajcKe aroMeparyje,
WHTCH3WBHE MUTpallje CTaHOBHUIITBA, WHIY-
cTpujanuzanyja — npahena ocHuBameM [loJbo-
MPUBPEIHO — WHAYCTPHUjCKOT KoMOMHara ,,be-

INFLENCE OF HYDROLOGICAL
CONDITIONS ON THE SOCIO-ECONOMIC
COMPLEX AFTER THE MELIORATION
WORKS: AN EXAMPLE OF QUALITATIVE
SPATIAL AND FUNCTIONAL
TRANSFORMATION OF THE TERRITORY

The hydraulic works carried out in the
Danube—Tami§ river basin zone directly in-
fluenced the geospatial structure, leading to
economic and functional, socio—demographic
and physiognomic transformation of the space.
After the construction of the embankment near
the Danube and Tami$ rivers, canal system,
pumping stations, Pancevo Bridge, as well as
roads Belgrade — Zrenjanin (M—-24) and Bel-
grade — Pancevo (E—70), the cultural landscape
was formed with the changed natural condi-
tions that have affected the following: changes
in land use, demographic explosion, industri-
alization, urbanization of the southern part and
suburbanization of the central and northern
part of the territory of Pandevacki rit (Sabi¢ et
al, 2010).

Along with the change of hydrographic
conditions in Pandevacki rit, there have been
changes in the surface structure of the intend-
ed use. In the period 1961-2010, the share of
arable land in Pancevacki rit reduced by 7.5%,
because of the waves of immigrants, particu-
larly refugees and internally displaced persons
(Vujadinovi¢ et al, 2011) who built thousands
of homes, mostly in the periphery of Bor¢a and
Krnjaca. Infertile soil in 2010 covered the area
of 6,734 ha (17.8%) and in it there have been
enterprises, houses, roads and others. Fields
and gardens extend to 24,851 ha (65.7%), or-
chards and vineyards to 427 ha (1.1%), and
pastures, reeds, ponds and forests to 4,556 ha
(12%).

The demographic explosion marked
Pancevacki rit after the Second World War.
Factors that influenced the demographic ex-
plosion are: changes of the marshy landscape
into the cultural landscape, expanding urban
agglomeration, intensive migrations, indus-
trialization followed by the establishment of
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orpazn’, ”HTCH3UBHHU Pa3BOj arpOUHIYCTPH)CKOT
KOMILJIEKCa aJld U APYTUX I'paHa UHIyCTpHje, 110-
QM3abe  CIENUjATN30BaHUX TOJbOTPUBPEIHUX
HaceJba, pa3Boj YCIYKHHUX JIEIaTHOCTH U IPYTO.
Unnycrpujanuzanuja [lanueBaukor purta
3aroueta je 1960-ux rommua. Ca u3rpaamom
NpPBUX HMHAYCTPUjCKUX TOTrOHA, Hacesba Ha Te-
putopuju [lanueBadykor puta Memajy cBoOjy hu-
3MOHOMU]Yy W (pyHKIHje (aKTHMBHpAmHE OCTalUX
NpUBpEeIHUX TpaHa). Jlomwo je u g0 mpomeHa
nemorpadckux CTpykTypa, ypOaHuzamuje jyx-
Hor niena teputopuje IlanyeBaukor puta, Koja
je mpaheHa CHa)XXHOM jearpapu3aiyjoM, I10-
BehameM cTaHaapAa CTAaHOBHUIITBA U M3MEHAMa
y KynTypu cTaHoBama. Orpannyasajyhu ¢akrop
WHAyCTpHjanu3ainyje Ouie cy y ModYeTKy Jole
caoOpahajHure, amm cy ce W3rpajmoM HOBUX
U OCaBPEMEHUBAKEM CTApUX IyTeBa M KEJe3-
HUIIE, CTEKIIU TTOBOJHHU YCIIOBH 32 CHA)KaH WH-
JIYCTPUjCKU pa3Boj. Y TEpUONLy TpaH3UIHje y
[TaHueBaYKOM PHUTY C€ OCHHMBAjy Maja U Cpemba
npenyseha, koja AMHAMUYHO TOCTY]Y YV CKIIaTy
ca norpebama TpxkuiuTa. JlaHammwy npuBpesy
[TarnueBavyKor pUTa YMHU Maja MpHUBpena y WH-
JUBHIyaJTHOM CEKTOpY, a Yy JAP>KaBHOM CEKTOpY
HajBehu 3Hadaj mMa npepahuBadka UHIAYCTpH]a,
KOja ce pa3BWiia Ha 0a3u MOJHOIPUBPEIHE TPO-
U3BOJH¢ Ha ra3auHcTBHMa [losbompuBpemHOT
xoMOuHara ,,Beorpax” (Sabi¢ et al, 2010).
Ypo6anuzanuja jyxxaor nena [landeBadxor
puta (yxa Teputopuja beorpama) mpahena je
BEJIMKUM MEXaHUYKHUM MopacToM Opoja CTaHOB-
HUKa y Apyroj monoBuHH 20. BEKa, MIHPEHEM
rpajckor mozapydyja (teputopuja IlaHueBauxor
puta je 1965. roguHe mpuIiojeHa rpajcKoj Of-
mrunad [lanunyna), Tj. Tpanchopmanujom mpe-
TEKHO pypajHOr jyxHor nena IlanueBaukor
puTta y rpajacko—npurpazacko noapydje (Kpmaua
je 1965. ronuHe yiuia y cactaB yKe TepUTOpH]e
rpaga). Ypbanuzanuja je 1980-ux roawHa WH-
TEH3UBHpaHa YHOPEIO ca pa3BojeM arpouHAy-
CTpHUjcKOr KomIuiekca [losbompuBpemHOr KOM-
ounara ,,beorpan”, oJHOCHO KopuIhemha HOBUX
TEXHOJIOTHja y TOJLOTPUBPEIIA U CKCIIaH3H]e
YCIYXKHOT ceKTopa. YpOaHmzamuja je Ilanue-
BauKOM PHUTY JIOHEJA JIeMOTpadCKy eKCILIO3Hjy
W HarTy KOHIIEHTPAIN]jy BEJUKOT Opoja CTaHOB-
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Agricultural — Industrial Complex “Belgrade”,
intensive development of agro—industrial com-
plex and other industries, raising the special-
ized agricultural settlements, development of
services and others.

Industrialization of Pancevacki rit began
in the 1960s. With the construction of the first
industrial plants, settlements in Pancevacki rit
changed their character and functions (activa-
tion of other industries). There were also chang-
es in demographic structures, urbanization of
the southern part of the territory of Pancevacki
rit, which is accompanied by a strong dea-
grarization, increase in living standards and
changes in the culture of living. Initially poor
roads were the limiting factor of industrializa-
tion, but by the construction of new roads and
railways and modernization of old ones favour-
able conditions have gained for strong indus-
trial development. In the transition period in
Pancevacki rit small and medium enterprises
were established, which operated dynamically
in accordance with the market needs. Today’s
economy of Panc¢evacki rit is in the individual
small business sector, and manufacturing in-
dustry has the greatest importance in the public
sector which develops on the basis of agricul-
tural production on the farms of Agricultural
Complex “Belgrade” (Sabi¢ et al, 2010).

The urbanization of the southern part of
Pancevacki rit (narrow territory of Belgrade)
is followed by a large mechanical increase in
population in the second half of the 20th cen-
tury, the expansion of urban area (in 1965 the
territory of Pancevacki rit joined the munici-
pality of Stari Grad), i.e. the transformation
of the predominantly rural southern part of
Pancevacki rit into the urban—suburban area
(in 1965 Krnjaca was incorporated in the nar-
rower territory of the city). Urbanization is in-
tensified in the 1980s with the development of
agro—industrial complex of Agricultural Com-
plex “Belgrade”, that is, use of new technolo-
gies in agriculture and service sector expan-
sion. Urbanization has brought Pancevacki rit
demographic explosion and a sudden high con-
centration of population in a relatively small
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HUKA HA PENaTMBHO MagoM mpoctopy (Sabié i
Zivkovi¢, 2002).

VYnopeno ca ypOaHu3anujoM jy:KHOT jaeia
[TaHueBauKkor puTa, IMEHTPATHH M CEBEPHH JICO
TEPUTOpHUjE KapakTepuile cydypOaHuzanmja.
Taj mporec HacTao je Kao IMOCTEAWIA pa3Boja
MPUTPAJICKUX Hacesba, Mmopacta yKymHor Opoja
CTAaHOBHHKA yCIIEl BEIMKOT MEXaHHMYKOT ITPHITH-
Ba JIOCEJbEHUKA, KA0 M YHYTPALIBET pECTPYKTY-
pupama Beorpana (Sabi¢ et al, 2010). Bpojua
EeMITHPHjCKa UCTPaKMBamba T'PAJCKUX TOAPYYja
yKaszyjy Ha To jJa mpeiarpaha BeNMMKHX Tpajio-
Ba 300T CBOJUX MPHUPOJHHUX M COIMEKOHOMCKHUX
obenexja (ouyBaHa MPUPOAHA CpeauHa, T00pa
caoOpahajHa moBe3aHOCT, HUXKa 1ieHa rpal)eBuH-
CKOI' 3eMJBMILTA, HWKH HOPE3U U Jp.) MOCTajy
CBE aTpakTHBHHja 3a cTaHoBame (Vresk, 1978;
1984a; 1984b; 1997).

[TanueBauky puT ce U3/Baja mpepiamhy pe-
3uJieHIjasiHe cyOypOaHu3anuje, TUHAMUYHUM
JeMorpad)cKuM pacToM W 3aBHCHOIINY CTaHOB-
HUIITBA O (yHKIHMje paga M YCIYyKHUX Je-
narHocTtH of beorpana. Kao nHajBehy mpenHoct
KBaJHTeTa XMBoTa y I[laHueBaukom pwuTy, CTa-
HoBHUIM bopue n Kpmwaue HaBoje HMXkKe IeHE
rpal)eBUHCKOT 3eMJBHMINTA W OJM3UHY TJIAaBHOT
rpana, a Hajehe HeocTaTKe — HETIOBOJBHO Pa3-
BUjeHy HH(pacTpyKTypy (IIaHUpa ce U3Trpaimba
Mocra 3emyH — bopua), Bucoke mojazemMHe Bojie 1
npobiiem ojiBoljerma atMochepckux u (hekamTHux
Bona. [Ipema I'VII-y ouekyje ce mpolmpeme
30HEe HamemeHe cTaHoBamy (y bopuu 3a 300 ha,
Kpmaun 50 ha u Opum 83 ha). Mehytum, xo-
MYHAaJIHO OIlpeMame Hacesba Ouhe oTexano, jep
j€ TaMoIllib¢ CTAaHOBHHUIITBO CyOueHO ca Opoj-
HUM TIpo0OIeMrUMa W3a3BaHUM BHCOKHM HHUBOOM
MOA3EMHHUX BOJA, 3AMOYBAPEHUM TEPEHUMA Kao
U YECTHM IUIaBJbEHHEM, IITO j€ BEITUKUM JICIIOM
nocjeauila U HeIulaHcke rpaame. [locesbeHu-
M Cy TIpH M3Tpaamyi Kyha HA MHOTHM MeCTH-
Ma 3acHIaji MEIHOpaLMoHe KaHalle, TaKo Ja je
onemoryhen oziBoj kuinHuie. Kako 6u cucrem
0/1BOJIa KHUIITHUIE (YHKIIMOHUCAO, TIOTPEOHO je
Ipe CBera, OYUCTUTH 3allyllITeHe KaHaye (HIp. y
Kpmwaum, anju ce Behu aeo TepuTopuje Haa3n
UCIIOJl HUBOA BUCOKUX Bona JlyHaBa, magaBuHE
He oty npema JlyHagy, Beh ce 3aapxagajy).

area (Sabi¢ and Zivkovi¢, 2002).

Along with the urbanization of the south-
ern part of Panc¢evacki rit, central and northern
parts of the territory are characterized by sub-
urbanization. This process was created by the
development of suburban areas, increase in the
total population due to large mechanical influx
of immigrants, as well as internal restructur-
ing of Belgrade (Sabi¢, D. et al, 2010). Numer-
ous empirical studies of urban areas indicate
that the suburbs of large cities are gradually
becoming more attractive for housing (Vresk,
1978; 1984a; 1984b; 1997) due to their natural
and socio—economic features (preserved natu-
ral environment, good transport connections,
lower price of building land, lower taxes, etc.).

Pancevacki rit is singled out from Belgrade
by the domination of residential suburbaniza-
tion, dynamic demographic growth and popu-
lation dependency of the function of work and
service activities. As the biggest advantage of
the quality of life in Pancevacki rit, the inhab-
itants of BorCa and Krnjaca mentioned lower
prices of building land and the closeness of
the capital, and as the biggest drawbacks they
mentioned the lack of developed infrastructure
(the construction of the bridge Zemun — Borca
is planned), high ground waters and drainage
problem. According to the Master Plan, expan-
sion of the zone intended for residence is ex-
pected (in Borca for 300 ha, Krnjac¢a 50 ha and
Ovca 83 ha). However, the utility furnishing
of the settlements will be difficult, because the
local population faces a number of problems
caused by high groundwater levels, marshy
terrain and frequent flooding, which is largely
a consequence of the unplanned construction.
When building houses, the settlers filled the
melioration canals in many places, so that the
draining of rainwater was prevented. In order
that the drain rainwater system functions, it is
necessary first of all to clean up neglected ca-
nals (e.g. in Krnjaca, where the majority of the
territory lies below the level of high waters of
the Danube, precipitation does not drain to the
Danube, but is retained).

Intensive urbanization in the peri—urban
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WHTen3uBHa ypOaHu3anmja y 06eorpajackoM
nepuypOanoM mpcreny o 1970-ux romunHa, a
nocebno nocne 1990. roauue, pe3ynatupana je
HIMpEemEM Ipoleca cyOypOaHu3alnuje, Koju je
npahen oaroapajyhum corroekoHOMCKUM, Gu-
3MOHOMCKHM U T€0EKOJIOIIKHM IIPOMEHaMa.

3AKJbYUAK

Wsrpanma cucremMa KaHajla jeé BPEMEHCKH,
MPOCTOPHO, €KOJIOLIKHU, TEXHUYKU 1 NHBECTUIIH-
OHO 3aXTeBaH CHCTEM KOju TpaHc(opMHuIle Mpu-
POJIHE M COLIMOEKOHOMCKE eJIEMEHTE Te0IpoCTO-
pa.

YTtunaj tpanchopmaimje ce Manudectyje
y 1nenoMm [laHdeBaukoM pHTY, y 30HH H3TPaihHe
KaHaJla, a pe3yaTupa MoaudHKanujama pacro-
JOKMBOT Pa3BOJHOT TMOTEHIMjada, MpoOMEHama
y ¢uznonomuju u (¢yHKLIMjaMa HaceJba, HH-
(dpacTpyKTypy, EKOHOMH]H, OPraHU3aIlUjU U KO-
puithemy mpocropa u ap.

Jlyroroguuis1uM Harmopuma, 4oBeK je caBlia-
71a0 HETIOBOJbHE INPHUPOJHE YCIIOBE: EIMMHUHH-
Cao OMacHOCT Of MOIUIaBa M3rPajmboM KaHaia
¥ HACHWIIa, OTHOCHO TPAaHC(POPMUCAO MOYBAPHY
CpenuHy y KyITYpHHU Ipeneo. Mane HaaMop-
CKe BHCHHE TE€pEeHa HEeKaJa Cy IpeICTaBJbaIH
npenpeKky HOPMaJHOM JKUBOTY y IlaHdeBaukoM
PUTY, alli je YOBEK CBOjOM aKTHBHOIINY CBE TO
MPEOKPEHYO y CBOjy KopucT. Mcxom 6opbe mpo-
TUB MIPUPO/JIe HajOOIhe HaM JIOKa3yje OJf KOTUKOT
je 3Hayaja BHeroBa akKTUBHOCT U JI0 KOje Mepe OH
MOXe Ja U3MEHU reorpadcky cpeuHy U npuia-
TOJIH je ceOu.

[TaHueBauKyM PUT je O MOYBAPHOT MPOCTOpA
10 1930-ux roguna, 3aTUM H3pa3uTO arpapHOr
npoctopa cpenuHoM 20. Beka, 1990-ux romm-
Ha M0CTao /€0 ypOaHW30BaHE U KOHTHHYHpaHE
rpajacke okonmHe beorpama (t3B. Tpehm beor-
pax). OBaj IpOCTOp je JTO’)KUBEO BEIUKHU JIEMOT-
padcku pact, HajBHIIE 3axBajbyjyhu CHaXHOM
IpWINBY MuUrpaHara u3 Xpsarcke U bocHe u
Xepueropuse. Y IlaHueBaukoM pUTY ce€ HWH-
TEH3UBHO Trpaje nopoanyHe kKyhe (TuaHcka u
HEIJIaHCKa M3rpajiba), BPLIM C€ IpeHaMeHa
3eMJBUINTA, pa3BHja JIOKATHO ITOIY3ETHHUILITBO
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ring of Belgrade in the 1970s, especially after
1990, resulted in the expansion of the process
of suburbanization, which is accompanied by
corresponding socio—economic, physiognomic
and geo—ecologic changes.

CONCLUSION

Construction of the canal system is in tem-
poral, spatial, environmental, technical and in-
vestment terms demanding system which trans-
forms natural and socio—economic elements of
geospace.

The impact of transformation is manifested
in whole Pancevacki rit, in the zone of the ca-
nal construction, and results in modifications of
the available development potential, changes in
physiognomy and functions of settlements, in-
frastructure, economy, organization and use of
space and others.

Many years of effort, the man overcame
adverse natural conditions: eliminated the risk
of flooding by the construction of canals and
embankments, that is, transformed the wetland
environment into a cultural landscape. Low alti-
tudes used to represent an obstacle to normal life
in Pancevacki rit, but the man with his activities
turned all that in his favor. The outcome of the
struggle against nature is the best evidence of the
importance of his activity and to what extent he
can change geographic environment and adapt it
to himself.

Pancevacki rit, from the wetland area to
the 1930s, then particularly agricultural area in
the mid 20th century, became part of the urban-
ized and continuous environment of the city of
Belgrade in the 1990s (the so—called third Bel-
grade). This area has experienced large demo-
graphic growth, mainly due to the strong influx
of migrants from Croatia and Bosnia and Her-
zegovina. Family houses are intensively built in
Pancevacki rit (planned and unplanned construc-
tion), re—appropriation of land carried out, local
entrepreneurship developed and others. In sup-
port of suburbanization, many residents of Bel-
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u 1ap. Y npwior cyOypOaHU3amju, MHOTH CTa-
HOBHUIIM beorpasa Buile He jxuBe U HE pajie Ha
yKOj TEPUTOPHjH Tpasa, Beh ymecro Tora Oupajy
pelaBame CTaMOCHOT MMUTamba, OMHOCHO KHUBOT
y npearpaly (bopua, OBua, Kpmaua, [Tanuncka
Ckena u npyra Hacesba llanueBaukor pura), a
10cao Hajase y Ipyrum aenosumMa beorpana.

JIMTEPATYPA 1 U3BOPU/ BIBLIOGRAPHY

1. Asgaxjah, b., A., Canranku, B., A., [1laparnos,
A., B. (1987). Boooxpanunuwa. I Tpupona mMu-
pa, Mockaa.

2. ‘Bypuh, B. (1953). [lan4yeBauku put — aH-
Tponoreorpadcka uCnuTuBama. Iloceona usz-
odarwa CAHY, ETHOTpa)cKH HHCTHUTYT, 5.

3. Forman, T. T. R., Gordon, M. (1987).
Landscape ecology. John Wiley, New York.

4. Gavrilovi¢, Lj. (1988). Hidrologija u pro-
stornom  planiranju. Prirodno—matematicki
fakultet, Odsek za geografiju i prostorno pla-
niranje, Beograd.

5. Taspunosuh, Jb., Iykuh, 1. (2002). Pexe Cp-
Ouje. 3aBoz 3a YIIOGHUKE M HACTABHA CPEJICT-
Ba, beorpazn

6. Mapunkosuh, B. (1975). bopua — Hacesbe u
mkona. http://www.borca.org

7. Mitchell, B. (1979). Geography and Resource
Analysis. Longman, New York.

8. Milin¢i¢, M., DPordevic, T. (2011).
Management of Spring Zones of Surface
Water — The Prevention of Ecological Risks
on the Example of Serbia and South Eastern
Europe. In Understanding and Managing
Threats to the Environment in South Eastern
Europe (Mesko, Dimitrijevi¢c & Fields,
eds.), NATO Science for Peace and Security
Series C: Environmental Security, Springer
Netherlands, p. 225-249.

9. Milin¢i¢, M., Sabi¢, D., Milanovié, M., Curi,
N. (2011). Uloga prostornog planiranja u
valorizaciji izvorista povrsinskih voda Srbije.
U zborniku radova sa naucno strucnog
skupa sa medunarodnim uceséem ,, Planska i
normativna zastita prostora i Zivotne sredine “,
Asocijacija prostornih planera Srbije, Pali¢.

grade no longer live and work in the narrower
territory of the city proper, but instead choose
housing, or living in the suburbs (Borc¢a, Ovca,
Krnjaca, Padinska Skela and other settlements of
Pancevacki rit), and they find jobs in other parts
of Belgrade.

10. Munmuaunh, M., Bunenoruh, J[. (2009).
VipaByBame CO CBEIKUTE BOIHU PECYpPCH U
OAPKIUBUOT pasBoj. Hayuen cumnosujym
Teoepachujama u oopaciueuom pazeoj, Ma-
KedoHCcKo eeoepagpcko Opyuimeo, OXpun,
ctp. 123-134.

11. Munmuauuh, M. (2005). Bemrauke Bon-
HEe aKyMmylamnuje Kao (axkTtop MpPOCTOpPHE
Tpanchopmanmje U aucrep3nje pa3BOjHUX
MOTeHIUjana. 300pHuK paoosa ca HayuHoe
cumnoszujyma Cpbuja u cagpemenu npoyecu
y Eeponu u Ceemy, I'eocpagpcru gpaxynmem
bV, beorpan, ctp. 849—858.

12. Munununh, M., [Tasnosuh, M., I1laduh, /.
(2010). I'mobanHe u peruoHaHEe MTPOMEHE:
YTHIIAj BOAHUX aKyMynaldja Ha peruoHal-
Hy TpaHchopMaiujy reorpadckor mpocro-
pa. 36opnux paoosa Ieocpagckoe paxyn-
mema y Beoepady 58: 121-136.

13. Pecelj, M., Milin¢i¢, M., Mandié, D., Pecelj,
M., Sabi¢, D., Pecelj, I., Luki¢ B. (2010).
New Technologies in Transforming Natural
Hazards to Hydro—Technical Objects. In
7th WSEAS International International
Conference on Education and Educational
Technologies (Education 2010), Editors:
Dondon Philippe, and Martin Olga, World
Scientific and Engineering Academy and
Society. Corfu Island, Greece, July 22-24,
2010, pp. 378-381.

14. Tlerposuh, J. (1960). [TogzemHue Bozie y oKo-
muau beorpana. 36opuux paoosa I'eoepagh-
ckoe axynmema y beoepaoy 7.

153



JEJAH IITIABH, CHEXXAHA BYJAJMHOBUH, MUPJAHA T'AJUHh 1 MUPOJbYBE MUJIMHYMh
DEJAN SABIC, SNEZANA VUJADINOVIC, MIRJANA GAJIC AND MIROLJUB MILINCIC

15.

16.

17.

18.

19.

20.

154

Simmons, 1., G. (1989). Changing the Face
of the Earth: Culture, Environment, and Hi-
story. Blackwell, Oxford.

[a6uh, A., Byjaqunosuh, C. (1999). Boze
U HUXOB YTHIIA] HA CTAHOBHUINTBO [laHue-
Baukor pura. [niachux Cpnckoe eeocpag-
ckoe Opywmea 67(1): 49-55.

[a6uh, 1. (2001). I'eorpadcroncropujcku
pa3Boj llanueBaukor pwura. [rachux Cp-
ncxoe eeoepagcroe opyuimea 68(2): 39-51.
Sabi¢, D., Zivkovié, Lj. (2002). Uticaj
prirodnih faktora na demografske procese
u beogradskom prigradskom naselju Bor¢i.
Ekoloska istina, X naucno—strucni skup
o prirodnim vrednostima i zastiti Zivotne
sredine, Tehnicki fakultet u Boru, Zavod za
zastitu zdravija i Centar za poljoprivredna
i tehnoloska istrazivanja u Zajecaru, Donji
Milanovac, 588-591.

Sabi¢, D., Milin¢i¢, M., Pecelj, M., Mandi¢,
D., Pecelj, J., Pavlovi¢, M., Zivkovi¢, D.,
Plavsa, J., Pecelj, M. (2010). Geoecological
Importance of Wetlands Transformation
into Agricultural Landscape: Example of
Pancevacki Rit in Serbia. In 8th WSEAS
International Conference on Environment,
Ecosystems and Development (Eed ‘10),
Editors: Mastorakis Nikos, Mladenov
Valeri, Demiral Metin, and Bojkovi¢ Zoran,
World Scientific and Engineering Academy
and Society, and European Society for
Environmental Research and Sustainable
Development.Vouliagmeni, Athens, Greece,
December 29-31, 2010, (pp. 202-205).
[lIuknomanos, A., U. (1979). Aumponoeen-
Hble U3MeHeHusi 0OHocmu pek. T uapome-
Teousaar, JIeHuHrpa.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Turner, G., M. (1989). Landscape ecology:
the effect of pattern on process. Annual
Review of Ecology and Systematics 20:171—
197.

Troll, K. (1966). Landscape ecology.
Publications of the ITC — UNESCO, Centre
for Integrated surveys, 3 Kanalweg, delft
the Netherlands, 1966.

Vogt, H. (1978). Ecological and environ-
mental survey of the humid manmade lakes
in Finland. Aqua Fennica, 8.

Bopomnaes, B., I'., Bennpos, JI., C. (1979).
Bonmoxpanwnuima wmupa. Axademus Hayk
CCCP, Hucmumym 600nuwix npodnem, Ha-
yka, Mockaa.

Vresk, M. (1978). Gradska regija Zagreba.
Geografski glasnik 40: 59-87.

Vresk, M. (1984a). Metropolitanska regija
Zagreba. Radovi 19: 59—66.

Vresk, M. (1984b). Dnevni urbani sistem
Zagreba. Geografski glasnik 46: 109-118.
Vresk, M. (1997). Suburbanizacija Zagreba.
Hrvatski geografski glasnik 59: 49-71.
Vujadinovié, S., Sabi¢, D., Stojkovié, S.,
Milinc¢i¢, M. (2011). Years of Refugee Life
in Serbia — Challenges for a New Beginning:
Stay or Return Home?. Trames 15(65/60),
3:235-258, Available online at http://www.
kirj.ee/19642

Zlatkovi¢, S., Sabi¢, D., Milingi¢, M.,
Knezevi¢ — Vukeevié, J., Stankovié, S.
(2010). Geographical And Biological
Analysis Of The Water Quality Of Bovan
Lake. Serbia, Archives Of Biological
Sciences, Vol. 62, No. 4, (1083—1087).





