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Abstract: The paper analyzes the spatio-temporal dy-
namics of changes in the state of land cover and land use in
Backa (1990—2018). The changes were recorded based on the
monitoring of the CORINE Land Cover (CLC) database
during the analyzed periods. The CORINE remote sensing
program integrated with GIS software recorded the follow-
ingland cover changes: a) out of a total of five categories and
26 classes of land use, the increase in the share of areas in the
artificial surfaces category (discontinuous urban fabric and
artificial units) stands out; b) in the category of agricultural
area, areas under non-irrigated arable land did not reduce

the area, which indicates the sustainability of agricultural
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IIOBPIINHE [I0A HEHABOAABAHIM O0PAAMBUM 3€MAHIITEM
HUCY PEAYKOBAAE MOBPIIHHY, LITO YKa3yje HA OAPKHBOCT
OAOIPUBPEAHE IIPOUBBOAISE; B) KYATHBHCAHE IIAPLICAC CY
AOKMBEAC HajHHTCH3HBHHU]C IPOMCHE (CMarbeibe IOBPIIMHA
3a0k0 21000 ha); r) npucyTHa je peAyKinja moBpIInHa OA
KA2COM AMCTOIIAAHHX LIyMa, IITO yKasyje Ha Ipobaem aedo-
pecranuje; A) KOHBEpP3Hja KAACA TEAOAOLIKOT TOKPHUBada
HajuspaxkeHuja je y nepuopy 1990—2000. roaune, kapa cy
U [IPOCTOPHE TPOMEHeE HajuHTeH3uBHUje. MHTepnpeTupanu
PE3YATATH MOTY CE TYMAYUTH Ca ACIIEKTA: KOACKTHBU3AIIH]e
U CMameHba BEAMYHMHE 3eMAULIHUX 110CeAd, YpbaHusanmje,
HaIlyIITama HosonpuBpeAe i aedpopecranyje. I Toantnuxe n
MHCTHTYLMOHAAHE OAAYKE HAKOH APYror cBeTCKOr para OuT-
HO Cy yTHLJaA¢ Ha HauuH Kopuihera semsuita. Excriansuja
ypbaHH3aIHje MOXKE y IePCHEKTUBH YTHLIATH HA OAPKUBOCT
[OAOIPUBPEAHE IPOU3BOALE. M3paxkeHo HanymTame 06pa-
AVMBHX IIOBPIIHMHA y3POKOBAHO je eKOHOMCKNM (yCHTHbaBambe
[OAONIPUBPEAHUX MAPLEAd) U AeMOTpadpcKuM GaKTOpOM
(cTapeme nosONpUBPEAHOT cTaHOBHUINTBA). AcedopecTa-
LIMOHE IIPOMEHE, K20 U HEITOBOAHA AUCTPHUOYILIHja LIy MCKHX
pecypca Ha npocropy bauke, aumurupajyhu cy paxrop
OAP>KMBOCTH 3eMAUIIHOT okpuBaya. HaBeaenu ¢paxropu
yKasyjy Ha oTpeOy 32 aACKBATHUM [AQHUPAbEM HAdWHA
kopuuhema 3eMAHIITA, Ka0 BATAAHOT IIPUPOAHOT Pecypca.

K/byyHe peuH: seMmUIIHM INOKPHUBAY, HAYMH KO-
puuthema semaumra, CORINE 6a3a noaaraxa, mpocrop-

HO-BpeMeHcKe npomete, bauka (Cpbuja).

YBO/J

ITpoMeHe 3eMAUIIHOT TOKPHBAYA IPEACTABACHE CY IIPO-
MeHaMa oApel)eHHX KapakTepucTHKa Ha KOIHY IIOITY T THIIA
BEreTallje, CBOjCTaBa 3EMAUINTA, KA0 U Tpaﬂc¢opMaque
ycaea anTponorenux npurtucaka (Patel et al., 2019). One
MPEACTAB&A)y ECEHIIMjAaAHU MHAMKATOP KOjU yKasyje Ha
HHTEH3UTET GU3HIKUX IPOMEHA Ha 3EMAUHO] HOBPILIHHHL.
IIpumepa pasu, KOHBEP3Hja IIYMCKOT IIOKPUBAYA Y BEIITAYKE
IOBPILUHMHE HAU TOACTH MOXE CE CMATPATH 3HAKOM ACIPaAd-
uyje (Barakat et al., 2019).

Ksantuduxanuja AMHaMHUKE IIPOMEHA Y HAYUHY KO-
pumhema 3eMAUIITA KPUTHYHA j€ Y pelliaBary TA00aAHHX
APYLITBEHHX M3a30Ba IIONYT 6e30€AHOCTH XpaHe, KAHMAT-
CKMX IpoMeHa U ryburaka 6nopusepsurera (Winkler et al.,

2021). Crora, ycrienmHo caBaapaBame raobasHUX H3a30Ba

production; ¢) complex cultivation patterns experienced the
most intensive changes (decrease in area by about 21000 ha);
d) there is a reduction of areas under the class of broad-leaved
forests, which indicates the problem of deforestation; ¢) the
conversion of pedological cover classes is most pronounced
in the period 1990—2000, when the spatial changes are the
most intense. The obtained results can be interpreted from
the perspective of: collectivization and reduction in the size
of land holdings, urbanization, abandonment of agriculture
and deforestation. Political and institutional decisions after
the Second World War significantly influenced the way
land was used. The expansion of urbanization may affect
the sustainability of agricultural production in the future.
The pronounced abandonment of arable land is caused by
economic (shredding of agricultural plots) and demographic
factors (aging of the agricultural population). Deforestation
changes as well as the unfavorable distribution of forest
resources in the Bac¢ka region are the limiting factors of the
sustainability of the land cover. The aforementioned factors
indicate the need for adequate planning of land use as a vital

natural resource.

Keywords: land cover, land use, CORINE database,
spatio-temporal changes, Backa (Serbia).

INTRODUCTION

Changes in land cover are represented by changes
in certain characteristics of land, such as the type of
vegetation, soil properties, as well as transformation due to
anthropogenic pressures (Patel et al,, 2019). They represent
an essential indicator that suggests the intensity of physical
changes on the Earth’s surface. For example, the conversion
of forest cover to artificial areas or clearings can be considered
as a sign of degradation (Barakat et al,, 2019).

Quantifying the dynamics of land-use change is critical
in addressing global societal challenges such as food security,
climate change and loss of biodiversity (Winkler et al., 2021).
Therefore, successfully overcoming global challenges in terms
of their sustainability (climate change, reduction of biodi-

versity and food security) depend on the way land is used.
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Y CMHCAY BUXOBE OAP>KHBOCTH (KAMMATCKe IIPOMEHE, pe-
AyK1iHja 6uosuBepauTeTa U 6e36€AHOCT XpaHe) 3aBHCE OA
HauuHa yrnortpebe semmuinra. Heaaexsarno xopumheme
3EMAMIITA AOBOAU AO MoBehatba eMucHje yIbeH-AHOKCHAA
(Le Quéré etal., 2013), yspoxyje ryburax cranumra (Powers
& Jetz, 2019) n cmameme nponssoame xpare (Lambin &
Meyfroidt, 2011). KonkpeTHo, noTeHnujas 3a ybaaxkasarbe
yTuLaja aktuBHOCTH Kopuutherma seMauITa, yKaoydyjyhu
OHE KOje Ce OAHOCE Ha LIIYMCKE PECYpPCe U MOSOIPUBPEAY,
IIPEIIO3HAT j¢ KA0 CYLITHHCKH 3a IOCTU3Abe KAUMATCKUX
unseBa Ha ocHoBy I lapuckor criopasyma. Ha oBaj Hauus,
Kopuinherme 3eMAHIITA YMHA TAABHY KOMIIOHEHTY OPOjHHX
AefaTa y KOHTEKCTY OAUTHKE PETHOHAAHOT PasBoja M IIAA-
nupama (Grassi et al., 2017; IPCC, 2019).

ITpoMeHe y 3eMAHUIIHOM NOKPUBAYY M HAYMHY KO-
pumhera 3eMAUIITA UMajy BasKHY YAOTY Y HCTPAXKHBAEbY
JKUBOTHE CPEAMHE Ha NAaHeTapHOM HUBOY. OBO moce6HO
AOAQ3H AO U3PasKaja y PjOHHMMA Ca H3PAKCHOM AUHAMUKOM
AHTPOIIOTEHHX IIPUTHCAKA Ha XUBOTHY cpeanny (Lambin &
Geist, 2006). BpojHa cy ucTpaskuBarba Ha PETHOHAAHOM U
HAI[MOHAAHOM HHMBOY KOja yKasyjy Ha 3Ha4aj MOHUTOPHUHIA
IIPOMCHA Y 3eMAHIIHOM IIOKPUBaYy M HadMHy Kopumhersa
seMmuIITa — Ha IpocTopy EBpore, y ncTouHOj U LIeHTpaAHO]
Esponu u Ha noapyd4jy Meaurepana (Abadie et al., 2018;
Brouwer et al., 1991; van der Sluis et al., 2016; Viclavik &
Rogan, 2009; Gallardo etal., 2023; Gibas & Majorek, 2020;
Kuemmerle et al., 2016; Malandra et al., 2018; Martinez-
Ferndndez et al., 2015; Rabbinge & van Diepen, 2000;
Stiirck etal., 2018; Falcucci et al., 2007; Hellwig et al., 2019;
Winkler etal., 2023). Bpojuu ayropu cy ucTpaxkuBasu npo-
MCHE Y I1€j3aKy, TPAHCPOPMALIH]y 3EMAHIIHOT TOKPHBada
M IIPOMEHE Y HauMHy KopHinhera 3eMAUIITA HA IPOCTOPY
3amaanor baskana (Hyka et al., 2022), Bocne u Xepuero-
BuHe u Penry6anke Cprcke (Draskovié et al., 2020, 2021),
y Ceseproj Maxeaonnju (Gorin et al.,, 2022), Xpparckoj
(Blace et al., 2024; Vrki¢ & Blace, 2024; Mari¢ et al., 2022),
Caosenuju (Gabrovec & Kumer, 2019; Ziberna & Ivajnsic,
2022) u Cp6uju (Vulevic et al,, 2022; Dabovi¢ et al., 2021;
Pavlovi¢ et al., 2017; Stojkovi¢, 2017). Mebytnm, setasHuuja
PCLCHTHA HCTPAXKMBatha 3CMAUIIHOT OKPHBaya, HaYMHa
kopumhema 1 IpoMeHe HaMEHE 3EMANIITA HA IIPOCTOPY
Bauke npuanano cy ckpomua (Milentijevi¢ & Panteli¢, 2023;
Ostoji¢ et al., 2019; Pavlovi¢ et al., 2017).

Inadequate land use leads to an increase in carbon dioxide
emissions (Le Quéré etal., 2013 ), causes habitat loss (Powers
& Jetz, 2019) and reducing food production (Lambin &
Meyfroidt, 2011). In particular, the potential for mitigating
impacts of land use activities, including those related to
forest resources and agriculture, is recognized as essential
to achieving climate goals under the Paris Agreement. In
this manner, land use constitutes a major component of
numerous debates in the context of regional development
policy and planning (Grassi et al., 2017; IPCC, 2019).

Changes in land cover and land use play a significant
role in environmental research on a planetary scale. This is
especially evident in regions with pronounced dynamics of
anthropogenic pressures on the environment (Lambin &
Geist, 2006). There are numerous studies at the regional and
national level that indicate the importance of monitoring
changes in land cover and land use — in Europe, in Eastern
and Central Europe and in the Mediterranean area (Abadie
et al,, 2018; Brouwer et al., 1991; van der Sluis et al., 2016;
Viclavik & Rogan, 2009; Gallardo et al., 2023; Gibas &
Majorek, 2020; Kuemmerle et al., 2016; Malandra et al.,
2018; Martinez-Fernandez et al., 2015; Rabbinge & van
Diepen, 2000; Stiirck et al., 2018; Falcucci et al., 2007;
Hellwig et al., 2019; Winkler et al., 2023). Numerous
authors have investigated the changes in the landscape, the
transformation of the land cover and the changes in the
patterns of land use in the Western Balkans region (Hyka
etal,, 2022), in Bosnia and Herzegovina and the Republic
of Srpska (Draskovié et al., 2020, 2021), North Macedonia
(Gorin et al., 2022), Croatia (Blace et al., 2024; Vrki¢ &
Blade, 2024; Mari¢ et al., 2022), Slovenia (Gabrovec & Kum-
er,2019; Ziberna & Ivajnsi¢, 2022) and Serbia (Vulevic et al.,
2022; Dabovi¢ et al., 2021; Pavlovi¢ et al., 2017; Stojkovi¢,
2017). However, more detailed recent research on land cover,
patterns of land use and land use changes in the Backa region
are quite modest (Milentijevi¢ & Panteli¢, 2023; Ostoji¢ et
al., 2019; Pavlovi¢ et al., 2017).
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Crame 3eMAHIIHOT IOKPUBAYa U HauMH Kopuinhema
3eMmHINTA Y paAy je anasusupan monutopurrom CORINE
Land Cover (CLC) nomenkaarype (1990—2018), rac cy
U3ABOjEHH U CYMHPAHH HajBaXHUjU pesyaTaTu. [ [pomene cy
AcUHHCaHE Y TPU IpaBLa: a) IPOMEHE YKYIHE CTPYKType
3EMAMIIHOT IOKPHBada, 6) KOHBEp3Hja ACCET HajAOMHUHAHT-
HUjUX KAaca Kopuinherma 3eMAHIITA U B) IPOCTOPHA KOM-
MOHEHTA TPOMEHA CTakba 3EM/AHIIHOT TOKPUBAYA HA OCHOBY
unTerpanuje CORINE nporpama u ArcGIS 10.7 copraepa.

INpocropHo-BpeMeHCKa AUHAMUKA [IPOMEHA § CTAEY
U HauuHy KopHinhema 3eMAHINTA, KA0 M MHTEPAKIIUja ca
HAjBOKHUJUM PpaKTOPHMA KOjU YTHYY Ha IPOMEHE MOXE
omoryhutu 6ose ynpapsame EAOAOLIKUM pecypcuMa 1

HAQaYMHOM KOPI/IIHhCI-ba 3CM/MASUIITA.

The condition of the land cover and the patterns of land
use were analyzed in the paper by monitoring the CORINE
Land Cover (CLC) nomenclature (1990—2018), where the
most important results were highlighted and summarized.
Changes are defined in three directions: a) changes in the
overall structure of the land cover, b) conversion of the ten
most dominant classes of land use and c) spatial component of
changes in the state of the land cover based on the integration
of the CORINE program and ArcGIS 10.7 software. Spatio-
temporal dynamics of changes in the condition and manner
of land use, as well as interaction with the most important
factors that influence changes, can enable better management

of pedological resources and manner of land use.
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0 25 50 100 km
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Cn. 1. Teorpadcxu noroxaj bauxe y Penry6anuu Cp6uju u Esporn

Fig. 1. Location map of Backa in the Republic of Serbia and Europe
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MATEPHJA/TH U METOAE

Bauxka je aouupana y jysxkaom acay ITaHoHcKor GaceHa n
ceBeposanapHoM AcAy AyTonomHe nokpajute (AIT) Bojsoau-
He u Penry6anke Cp6uje (Ca. 1). [Tpupoane rpanune Bauxe
ynHe ABe peke: Tuca npema Banary (ucrouna rpanuia Bauxe),
Aynas npema Cpemy (jy)KHa TPaHHUIIA IOAPYYja UCTPAXKH-
Barba) U AyHaB npema cycepHoj XpBarckoj (ACAUMUYHO Ha
jyry u samaay). [panuua npema Mabapckoj npunasa karero-
puju Bemrraukux rpanuna. OBa rpaHHIlA Ipeceria v OBe3yje
Hajeche pexe [Tanoncke Husuje — Aynas u Tucy (Davidovié
et al., 2005). I'Ipocrop bauke 3aysnma noBpIIHHY 0A 8956
km? (Bukurov, 1978), Aok pocTop A06ujeH BeKTOpHsanujom
Kopnmhe}beM I'MC aaara 4uHH NOAPYYje HCTPAKUBAEA OA
8786.23 km?®. Pasauke y HaBeAeHUM MOBpLIKHAMA Objaiiba-
Bajy Ce UHIEHHUIIOM AQ je MOBpIIMHA Bauke y mpomaoM Beky
A0OHjeHa Ha OCHOBY TOIOIPadCKUX KaPaTa TAC e KA0 AOMHU-
HAHTHU METOA H3ABaja Tpuanryaanuja. Mehyrum, ynorpebom
I'MC codraepa, KopucTH ce BeKTOPCKH (paja KOjH je HACTA0
AASUHCKOM ACTEKIIH]OM, Tj. HA OCHOBY CATEAUTCKHX CHUMAKA,
Koju Ipy>kajy npenusnuje noaarke (Bennett et al., 2021).

Ocnosy CORINE (Coordination of Information on the
Environment) nporpama Kao TeXHHKE A SHHCKE ACTEKLIje
YHHE CATCAMTCKY CHUMIIH HACTAAH OIICEPBALIHjOM IIOAATAKA
Ca BEIITAYKHX CATCAUTA Y 3eMAUHO] opbuth. Aobujenu ca-
TEAUTCKH CHUMIIM IIPEACTAB;A]y TAABHU H3BOP ITOAATAKA O
CTamy 3eMAHIIHOT oKpuBaya. [s6op asexBarne pasmepe
(1:100.000), MHHHMMAaAHA BPEAHOCT jEAMHHIIC MAaIlUPamba
(Minimum Mapping Unit, MMU) oa 25 ha xao n musn-
MaAHA BPEAHOCT IIMPUHE AUHeapHuX eaeMenata (100 m)
ocHOBHH ¢y ycaosH 3a kapTuparse CORINE npomena y
semsuinoM nokpusady (Corine Land Cover Changes, CLC)
(EEA, 2007). CLC unBeHTapH3alyja y IPUKYIAakby HO-
AaTaKa H aHAAHU3H IIPOMCHA O CTalby XMBOTHE CPEAUHE Y
EBponu mpeacTaBaa jeAaH 0A HAjBOKHHJUX ITPOjeKaTa KOjU
je saroueo 1985. roanne (1990. cmarpa ce pedepeHTHOM roO-
AuHOM y Kommapauuju npomena). [ Tppa CLC 6asa moparaxa
oaHocHAa ce Ha 1990. ropHHY, AOK CY ITOAAITH AOTTYE-EHH 32
2000, 2006, 2012. u 2018. roauny. Hanponaanu nenrpu
kpenpajy HanmoHaaHe CLC 6a3e moparaka y KOOpAHHALMjH
ca EBponickom arenuujom sa sxusothy cpeauny (EEA). TTo-
Aauu 3a bauky npuxynsenn cy Ha ocaosy CORINE Land
Cover (CLC) 6ase noparaka 3a 39 apxasa Esporne, ykay-
ayjyhu n Penybauxy Cp6ujy (Biittner & Cosztra, 2017).

MATERIALS AND METHODS

Backa is located in the southern part of the Pannonian
Basin and the northwestern part of the Autonomous Province
(AP) of Vojvodina and the Republic of Serbia (Fig. 1). The
natural borders of Ba¢ka are two rivers: Tisza River towards
Banat (eastern border of Ba¢ka), Danube River towards Srem
(southern border of the research area) and Danube River
towards neighboring Croatia (partially in the south and
west). The border with Hungary belongs to the category of
artificial borders. This border crosses and connects the largest
rivers of the Pannonian Plain — Danube and Tisza Rivers
(Davidovi¢ et al., 2005). The region of Ba¢ka occupies an area
of 8956 km? (Bukurov, 1978), while the space obtained by
vectorization using GIS tools constitutes the research area
of 8786.23 km?. The differences in the mentioned surfaces
are explained by the fact that the area of Backa in the last
century was obtained based on topographical maps where
the dominant method was triangulation. However, with the
use of GIS software, a vector file created by remote sensing
is used, i.e. based on satellite imagery, which provides more
accurate data (Bennett et al., 2021).

The basis of the CORINE (Coordination of Information
on the Environment) program, as a remote sensing tcchnique,
is satellite imagery created by observing data from artificial
satellites in Earth’s orbit. The obtained satellite images
are the main source of data on the condition of the land
cover. The selection of an adequate scale (1:100.000), the
minimum value of the mapping unit (Minimum Mapping
Unit, MMU) of 25 ha as well as the minimum value of the
width of linear elements (100 m) are the basic conditions for
mapping CORINE land cover changes (Corine Land Cover
Changes, CLC) (EEA, 2007). The CLC inventory in the
collection of data and analysis of changes on the state of the
environment in Europe is one of the most important projects
that began in 1985 (1990 is considered the reference year in
the comparison of changes). The first CLC database related
to the year 1990, while the data was supplemented for the
years 2000, 2006, 2012 and 2018. National centers create
national CLC databases in coordination with the European
Environment Agency (EEA). Data for Ba¢ka were collected
based on the CORINE Land Cover (CLC) database for
39 European countries, including the Republic of Serbia
(Biittner & Cosztra, 2017).

[MACHUK — HERALD 28 (2024)

w
N



[MTACHUK — HERALD 28 (2024)

W
0¢]

Hukona Munentnjesuh, Munow Octojuh, Munana MNantennh, Cawa Obpasosuh Crpanman, Munena lounh n ywan Puctuh
Nikola Milentijevi¢, Milo$ Ostoji¢, Milana Panteli¢, Sanja Obradovi¢ Stralman, Milena Goci¢ and Dusan Risti¢

CLC HOMeHKAATYpa cacToju ce 0A TpH HUBOA: | HuBO (meT
KAQC2) YKAYIYje MAKPO KATCTOPHjE 3EMAHMIIHOT TOKPHBada Ha
rao6asnom HuBoy, I HuBO (15 KAaca) KopHCTH ce 3a pasMe-
pe 1:1.500.000 1 1:1.000.000 u III ruBo (44 kaaca) xoju 3a
corcTBene notpebe kopuctu pasmepy 1:100.000 (EEA, 1995).
Careanrcku caumim nopexaom ca LANDSAT careanra yro-
Tpebmenn y unrepnperanuju noparaka CLC 2000 samereHn
cy careautckuM cHuMUmMa (06mdano nipeysernm caIRS SPOT-4
careanta) (Biittner & Cosztra, 2017). Ieomerpujcka nperms-
Hocr 3a CLC 2018 je marba 0p 10 m, rae H3BOp IIOAATAKA IIPEA-
crasma Sentinel-2 (1 Landsat-8 3a somyny moparaxa) u obyxsara
unrepsaa 2017—2018. roaune. CLC 2012 npeacraBsa 1mo-
Gonuany u yHanpehery sepsujy Copernicus nporpama, unme
o6esbehyje oapxuso punarcuparme y Oyayhaoctn. Copernicus
je mporpam EBporicke yHuje 3a orcepBaliujy moaaraka Ha 3emmu
KOOPAMHHCAH H YIIpaBsaH oA crpate Esporncke komucnje (y
capaAmH ca EBpoIickoM areHIMjoM 3a CBeMHUP, YAAHHI[AMA
Esporicke ynuje u Arennpjama Espornieke yayje). CLC 2018
¢unancupan oa crpare Copernicus nporpama 3aBpiicH je 3a
Mambe OA jeAHE TOAMHE (Copernicus Land Monitoring Services,
2019). MunumasHa BpeaHocT KapTorpadeke jeaunune 3a CLC
kapty npomena (CLC-Change map, CHA) usnocu 5 ha. Ioje-
AMHAYHA AOKAIlMja KOja je CHUM/&EHA €A HajMakhe ABA CATEAMTA
IPEACTABSA KOPHCHO CPEACTBO Y ACTCPMHHUCAISY Pa3sAHKA
usMehy kaaca semaHIIHOT OKpHBaya (Ha pUMep, 06pasHBO
3CM/bUILITE U MALIIbAL). Y HHTEPIPETALM)H IPOMEHA KOPUCTE
ce u oproporocHuMY, anankanuja Google Earth u nmaanosu
rpaposa (Hoscilo & Tomaszewska, 2014). Anaausa CLC no-
AATAKa U [IPOMEHA Y 3eMAUIIIHOM IOKPHBATY KAAKYAHCAHE CY Y
copreepy ArcGIS 10.7 ynorpe6om arara 3a ekcropr mmoaaraxa
y Excel oxpysxeme. [ Toaauu cy coprupanu, kaacudpukoBanu Ha
ocuoby asara SUBTOTAL u u3ABOjeHH CY THITOBH 3€MAHIITHOT
OKpHBada M IIPOMEHE 110 HUBOMMA U 110 reproauma (1990—

2000, 2000—2006, 2006—2012. 1 2012—2018).

PE3Y/ITATH

Amnaansa CLC 6a3e moparaxa okasyje AUBEP3UTET KAACA
HaM€eHa 3€MAUIITA, TTOLITO j€ HA HOAPYYjY bauke sactynaeno
26 xaaca CLC nomenkaarype (Ca. 2). HaBeaene xaace cy
KAACH(HKOBAHE Y [IET KATETOPHja: a) BELITAIKE IOBPUINHE,
6) MOAONPUBPEAHE MOBPIIHHE, B) IIYME H OAY-TIPHPOAHA

BETeTaINja, I) BAQKHA noApydja u A) BoAeHH baceHm.

The CLC nomenclature consists of three levels: Level
I (five classes) includes macro categories of land cover
at the global level, Level II (15 classes) is used for scales
1:1.500.000 and 1:1.000.000 and Level III (44 classes)
which uses a scale of 1:100.000 for his own purposes (EEA,
1995). The satellite images originating from the LANDSAT
satellite used in the interpretation of the CLC 2000 data
have been replaced by satellite images (usually taken from
the IRS SPOT-4 satellite) (Biittner & Cosztra, 2017).
The geometric precision for CLC 2018 is less than 10
m, where the data source is Sentinel-2 (and Landsat-8 to
supplement the data) and covers the 2017—2018 interval.
CLC 2012 represents an improved and enhanced version
of the Copernicus program, thus ensuring sustainable
funding in the future. Copernicus is the European Union
program for observing Earth data coordinated and managed
by the European Commission (in cooperation with the
European Space Agency, European Union Member States
and European Union Agencies). CLC 2018 funded by
the Copernicus program was completed in less than one
year (Copernicus Land Monitoring Services, 2019). The
minimum value of the cartographic unit for the CLC
change map (CLC-Change map, CHA) is 5 ha. A single
location which is imaged by at least two satellites represents
auseful tool in determining differences between land cover
classes (e.g. arable land and pasture). In the interpretation
of changes, orthophotos, the Google Earth application and
city plans were also used (Hoscito & Tomaszewska, 2014).
Analysis of CLC dataand land cover changes were calculated
in ArcGIS 10.7 software using the data export tool in the
Excel environment. The data were sorted, classified based
on the SUBTOTAL tool and the types of land cover and
changes by levels and by periods (1990—2000, 2000—2006,
2006—2012 and 2012—2018) were separated.

RESULTS

The analysis of the CLC database shows the diversity of
land use classes, as 26 classes of the CLC nomenclature are
represented in the Backa region (Fig. 2). The mentioned
classes are classified into five categories: a) artificial surfaces,
b) agricultural areas, c) forests and semi-natural vegetation,

d) wetlands and e) water bodies.
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Cn. 2. Kaace semaumHor nokpusada y baukoj y xexrapuma (ha) n nsaBojere kaace ca

najsehuM uuTEH3NTETOM NpOMeHa y xekTapuMma (ha) mpema CLC HomenKAaTypu

Fig. 2. Land cover classes in Ba¢ka in hectares (ha) and selected classes with the pronounced

intensity of changes in hectares (ha) according to the CLC nomenclature

Oa 26 AeTEeKTOBAHHX KAACA 3EMAMIIHOT TOKPUBAYA Y
Baukoj (Ca. 2) jeaaHaecT IpHUIasa KaTeropHju BEMITAIKNX
nopumHa: 1) neaoura ypbana moapydja ca koaom 111, 2)
HELIEAOBUTA yp6aHa HOAPYYja (1 12), 3) HMHAYCTPHUjCKE jeAU-
nune (121), 4) nyrHa 1 xeaesHuuka mpexa (122), 5) ayuxe
nospmute (123), 6) acpoapomu (124), 7) excriaoarauuja
munepaaa (131), 8) acnonyje (132), 9) rpasnanmra (133),
10) seacne yp6ane noppmune (141) u 11) cnopreku u pexpe-
aruBHH o6jexty (142). Y kaacH HelleAOBUTHX ypOaHHX I0A-
pyyja Tokom nepuopa 1990—2018. roaune, Hucy HPI/IMChC-
He npomeHe Beher nHTeH3HTeTa. Y OAHOCY Ha pedepeHTHH
nepuop (1990. roaune — 41851.5 ha) nospmmne noa osom
KaacoM seMmuTa cy nosehane (2018. ropune — 44805.9 ha).
Y npouenTtyasnum opHocuma, 1990. roause je oBa karero-
pujasaysumana 4.7 % repuropuje bauke, a0k ce 2018. roaune
6eaexu HesHaTHO noehame yaeaa ose kaace (5.0 %). Kaaca
HMHAYCTPU]jCKE JEAUHULIE 3abeAeKHAL j€ KOHTUHYHMPAH y3Aa3HU
TpeHA TokoM nepruopa 1990—2018. ropune. Y xommapanuju
ca pedepeHTHUM IIEPHOAOM, IIOBPIIKHE [IOA OBOM KAACOM CY
y 2018. roannu noschane 3a 1156.5 ha 1j. 32 24.8 %.

Kareropuja mosonpuspeaHux noppiunta odyxsara mect
Kaaca: 1) HeHaBOAaBaHO 06pasnBo semmuurre (211), 2)
BuHorpaau (221), 3) Bohmanuu n naantaxe spHactor soha
(222),4) nammanm (231), 5) kyarusucane mapueae (242) n

Of the 26 detected classes of land cover in Bac¢ka (Fig.
2), eleven belong to the category of artificial surfaces: 1)
continuous urban fabric with code 111, 2) discontinuous
urban fabric (112), 3) industrial units (121), 4) road and
railway network (122), 5) port areas (123), 6) airports
(124), 7) mineral extraction sites (131), 8) landfills (132),
9) construction sites (133), 10) green urban areas (141) and
11) sports and recreational facilities (142). In the class of
discontinuous urban fabric during the period 1990—2018,
no changes of greater intensity were observed. Compared to
the reference period (1990 — 41851.5 ha), the area under this
land class has increased (2018 — 44805.9 ha). In percentage
terms, in 1990, this category occupied 4.7 % of the Backa
territory, while in 2018 a slight increase in the share of this
class was recorded (5.0 %). The industrial unit class has seen a
continuous upward trend during 1990—2018. In comparison
with the reference period, the area under this class increased
by 1156.5 ha in 2018, i.e. by 24.8 %.

The category of agricultural areas includes six classes:
1) non-irrigated arable land (211), 2) vineyards (221), 3)
fruit trees and berry plantations (222), 4) pastures (231),
5) complex cultivation patterns (242) and agricultural land
with significant areas of natural vegetation (243). In relation
to the analyzed land use classes, non-irrigated arable land
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HPETEXKHO MOASOIPUBPEAHO TIOAPYUje Ca IPUPOAHOM BETETa-
uujom (243). Y oaHOCY Ha aHaAn3UpaHe Kaace y kopumhemy
3EMMSHILTA HEHABOAMABAHO 0OPAAMBO 3EMAHIITE j€ HAJAO-
muHaHTHHje. Kaaca HeHaBOAWABaHO 0OPaAMBO 3eMAHINTE
je 1990. ropune saysumana noppunty op 687856.1 ha (77.1
%), A2 6u ce A0 2018. roauHeE HeHa HOBPIIMHA HE3HATHO I10-
Behasa (701444.2 ha nan 80 %). Apyra no sactynaseHoctu
KATErOpHja OAHOCH CE Ha TOBPIIHHE ITIOA KYATHBHCAHHM ITap-
IieAaMa YHja ce IMOBPIIMHA npema nmoaanuma us 2018. roau-
He (26922.8 ha) 3sHaTHO CMambHAA Yy OAHOCY Ha pedepeHTHY
1990. roauny (48081.9 ha). Papu ce o 3HAYAjHOj PEAYKIIH)H
yAeAa yHyTap oBe Kaace, 0A 21159.1 ha (44.0 %). Y opnocy
Ha YKYIIHY moBpuMHy bauke, oBa kaaca semmumira je 2018.
ropuHe 3aysumaaa 3.0 % nospmune Bauxe, mro je peayxuuja
MOBPLIMHA IIOA KYATUBHCAHHUM IaplieAaMa (1990. roaune
je IPOLICHTYaAHH YACO U3HOCHO 5.4 %). Y KaacH maiumarm
HPHUCYTHE Cy AcKapAHE QAYKTYaLHje, Ia je Tako TokoM 1990.
TOAMHE CBUACHTHPAHA NOBpIIKHA 0 14364.6 ha (1.6 %)
koja je A0 2000. roarHE AOKHBEAA EKCITAH3H)Y Ha 17242.9
ha (1.9 %), Aa 6u ce o0 2018. roanHe yAco OBUX MOBpIIMHA
peayxoBao (15733.2 hanau 1.8 %). Hesnatne gpaykryanuje
MOBPIIHHA €BUACHTHPAHE CY H Y KAACH IIPETEXKHO HONO-
HPHUBPEAHOT ITIOAPYYja Ca IPUPOAHOM BETETALIMOM; ACKAAHH
MHHHMMYM NOBpIIHHA 3a6eaexkeH je 2012. roaune (5942.9
ha nau 0.7 %). Mebytum, noschame noa nospumnama ose
Kaace eBupeHTupano je Beh 2018. roaune (7202.4 ha nau
0.8 %). Y xaacu Bohmauy 1 naanTaxe spHactor Boha Tokom
nepropa 1990—2018. ropauHe MpUCyTHE CY HAjUHTEH3UBHUjE
npomee. Tako ce y oanocy Ha pedepentry 1990. roanny
yA€O oA 0BoM KaacoM A0 2018. roanne nosehao 3a 3858.5
ha. Pepyximja nopumnHa je akTyeAHa U y KAQCH BUHOTPaAH.
Toause 2000. moBpIIKHE TOA OBOM KAACOM OOyXBaTaAe cy
1162.4 ha (0.1 %), AOK je Bux0B Ao 2018. roprHe sHaYajHO
cmameH (558.2 ha nan 0.06 %). Cymruncky, nospmunHe
oA Bunorpaauma cy 2018. roaune peaykosane 3a 51.9 %.

Kareropuja mmyme 1 MoAynpupOoAHa BEreTalnja cacTaBse-
Ha je M3 mecT Kaaca: 1) ancromasse myme (311), 2) gern-
napcke myme (312), 3) memosute myme (313), 4) npuposna
tpasa (321), 5) mpeaasHo moapydyje uryme, k0yrma 1 Makuje
(324) u 6) naasxe, aune u nenrdape (331). Cusasuu TpeHa,
Tj. HE3HATHO PEAYKOBAIbe IIOBPIINHA, EBUACHTHPAHO j€ Y KAa-
cu aucronapHe myme. foaune 1990. nospiune nos osom
KaacoM u3HocHAe ¢y 35547.1 ha (4.0 %), Aa 61 ce HapeaHUX

A€LIeHH]ja BHXOBO yueuthe cmamuao. Tako cy HOBPIIHHE ITOA

is the most dominant. In 1990, the class of non-irrigated
arable land covered an area of 687856.1 ha (77.1 %), but
by 2018 its area had increased slightly (701444.2 ha or 80
%). The second most common category refers to complex
cultivation patterns, the area of which according to data from
2018 (26922.8 ha) has significantly decreased compared to
the reference year 1990 (48081.9 ha). This is a significant
reduction of the share within this class, by 21159.1 ha
(44.0 %). In relation to the total area of Backa, in 2018,
this class of land cover occupied 3.0 % of the Backa area,
which is a reduction of the area under complex cultivation
patterns (in 1990, the percentage share was 5.4 %). Decadal
fluctuations are present in the class of pastures, so in 1990 an
area of 14364.6 ha (1.6 %) was recorded, which expanded
to 17242.9 ha (1.9 %) by 2000, that by 2018, the share of
these areas was reduced (15733.2 ha or 1.8 %). The insig-
nificant surface fluctuations were also recorded in the class
of predominantly agricultural land with significant areas of
natural vegetation; the decade minimum area was recorded
in 2012 (5942.9 ha or 0.7 %). However, an increase in the
area of this class was recorded already in 2018 (7202.4 ha or
0.8 %). During the period 1990—2018, the class fruit trees
and berry plantations experienced the most intense changes.
Thus, compared to the reference year 1990, the share under
this class increased by 3858.5 ha by 2018. The area reduction
is also current in the vineyards class. In 2000, the areas under
this class covered 1162.4 ha (0.1 %), while their share in 2018
was significantly reduced (558.2 ha or 0.06 %). Essentially,
the area under vineyards was reduced by 51.9 % in 2018.
The category of forests and semi-natural vegetation is
composed of six classes: 1) broad-leaved forests (311), 2)
coniferous forests (312), 3) mixed forests (313), 4) natural
grasslands (321), 5) transitional woodland/shrub; (324) and
6) beaches, dunes and sandplains (331). The downward trend,
i.e. slight reduction of areas, was recorded in the broad-leaved
forest class. In 1990, the areas under this class amounted
to 35547.1 ha (4.0 %), but in the following decades their
share decreased. Thus, in 2018, the area under this land class
amounted to 31327.5 ha (3.5 %). On the other hand, the
class defined as the transitional woodland/shrub recorded
a slight increase in areas. Compared to the reference year
of 1990 (18534.8 ha or 2.1 %), by 2018 the areas under
the mentioned class have increased (20212.8 ha or 2.3 %).

The class of natural grassland reduced the share of its areas.
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oBoM KaacoM 3emaumta 2018. roaune usnocuae 31327.5 ha
(3.5%). Ca aApyre cTpane, kaaca AcpUHHCAHA KAO IPEAASHO
IOAPYYje myMe, XOyHa 1 Makuja 3a0CACKHAA j¢ HEBHATHO
nosehame nospiuuHa. ¥ oaHocy Ha pedepentry 1990. ro-
Auny (18534.8 ha mau 2.1 %) a0 2018. ropuse nospumne
1op HaBeaeHOM KaacoM cy nosehane (20212.8 hanan 2.3 %).
Kaaca mpupoaHte TpaBe je peAyKOBaAa yA€O CBOjHX ITOBPIIH-
Ha. Taxo je, 1990. roauHe moBpIiIHA OBE KAACE HA TIPOCTOPY
Bauxe usnocuaa 6248.7 ha (0.7 % oa yxynne nospumuse
Bauke), aa 6u ce Beh 2000. ropune YA€O OBe KAace CMambHO
(4234.0 hauan 0.5 %). YayTap came Kaace 0BO IPeACTaBs»a
cMamerbe nopunHa 0p 2014.7 ha (32.2 %). Y xaacu me-
LIOBHTE LIyME HUCY 3abeACKEHE 3HATHH]E IIPOMEHE; [IOBP-
mmHa ce 2018. roaune HesHarHo nosehaaa y mopehemy ca
1990. roaunrom (32 155.6 ha naun 0.01 %). [ Tpomene Huckor
MHTeH3UTeTa puMeheHe cy M y KAacH YeTHHApPCKE LIyMe;
PEeAYKIIMja HOBPIIKHA Y OBOj KAACH Y OAHOCY Ha YKYIIHY I10-
BpuiuHy bauke Tokom 2018. roanne u3HocHAa je cBera 340.6
ha uau 0.03 %. KontunynpaHo cMamerbe MOBPIIMHA MOA
oBoM KaacoM je 2018. roaune usnocuao 346.6 ha (50.6 %).
YerBpTOj KAaTErOpHjH 3EMAHUIIHOT MOKPHUBAYA HA TTOA-
PYYjy UCTpaXkKiBaba IIPUIIAAAJY BAQXKHA IIOAPYY]ja, Ca CBETA
jeAHOM 3a6eAeXkKeHOM KaacoM — KorHeHe MouBape (411). Ae-
KaAHH MUHHEMYM Y KAACH KOITHCHE MOYBAPE CBHACHTUPAH je
1990. roaune (4793.4 ha uan 0.5 %), Aa 6u ce 0 2018. ropu-
He [OBPIIHHE [I0A OBOM KAAcOM HeaHatHO yBehaae (6526.4
ha uau 0.7 %). 3ampaBo, y caMoj KAACH €BUACHTHPAHO je
noschame nospmuHa Koje je nsnocnao 1733 ha (36.2 %).
Boaenu 6acenun KOjU IPEACTABKAJY IIETY U IIOCAEAHY Ka-
TErOPHjy 3eMAUIITHOT IOKPUBaYa HA TepUTOpHjH bauke mpea-
CTaBmEHH Cy ca ABe Kaace: 1) Boaotonu (511) u 2) Boacne
nospunHe (512). Y KAacH BOAOTOLM IPOMEHE Y TOBPLIMHH
seMapHIITa cAabO cy uspaxeHe. Tako, 1990. roaune nosp-
mmHa je nsnocnaa 11102.1 ha (1.2 %), Aok je HesHaTHO 10-
Behame nospumna sabeaexeno 2018. roaune — 11363.5 ha
(1.3 %). I IpomeHe cy napaxeHuje y KAACH BOACHE OBPIIHHE.
Ome cy HapounTo H3paxxkeHe TokoM nepuoaa 1990—2000. ro-
AMHE, TAC Cy Ha ACKaAHOM HUBOY pasanke oko 1000 ha. Tako,
cy 1990. roanne nospinHe oA 0OBOM KAACOM 3ay3HMAA€E
6371.4ha (0.7 %) semmuinra, aa 6u ce A0 2000. roaune yaeo
oBe Kaace nosehao (7363.3 ha nau 0.8 %). To je nosehame

TNOBPIINHA IT0A 0BOM KaacoM 0p 991.9 ha (15.6 %).

Thus, in 1990, the area of this class in the Bac¢ka region was
6248.7 ha (0.7 % of the total area of Bac¢ka), but already in
2000, the share of this class decreased (4234.0 ha or 0.5 %).
Within the class itself, this represents a decrease in area of
2014.7 ha (32.2 %). No significant changes were recorded
in the mixed forest class; in 2018, the area slightly increased
compared to 1990 (by 155.6 ha or 0.01 %). Changes of low
intensity were also observed in the coniferous forest class;
the reduction of areas in this class in relation to the total area
of Ba¢ka during 2018 amounted to only 340.6 ha or 0.03 %.
In 2018, the continuous reduction of areas under this class
amounted to 346.6 ha (50.6 %).

Wetlands belong to the fourth category of land cover
in the research area, with only one recorded class - inland
marshes (411). The decadal minimum in the inland marshes
class was recorded in 1990 (4793.4 haor 0.5 %), and by 2018,
the area under this class have slightly increased (6526.4 ha
or 0.7 %). In fact, in the class itself, an increase in area was
recorded, amounting to 1733 ha (36.2 %).

Water bodies represent the fifth and last category of land
cover, which on the territory of Backa are represented by two
classes: 1) watercourses (511) and 2) water bodies (512). In
the class of watercourses, changes in the surface of the soil are
weakly expressed. Thus, in 1990, the areawas 11102.1 ha (1.2
%), while a slight increase in the area was recorded in 2018
—11363.5 ha (1.3 %). The changes are more pronounced in
the water bodies class. They were particularly pronounced
during the period 1990—2000 where at the decadal level
the differences are about 1000 ha. Thus, in 1990, the areas
under this class occupied 6371.4 ha (0.7 %) of land, and by
2000, the share of this class had increased (7363.3 ha or 0.8
9%). This is an increase in the area under this class of 991.9

ha (15.6 %).
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ITpoMeHaMa y CMHCAY KOHBEPSHj€ aHAAMSHPAHUX ACCET
HajAOMMHAHTHHjHX KAACa 3¢MAHIIHOT TOKpHBaya 3axBahe-
Ho je 10333.8 ha y nepuoay 1990—2000. roanne (Ta6. 1).
HajaoMuHaHTHuUje IPOMEHE TOKOM IOCMATPaHOT MHTCPBAAA
OHA€ Cy Ha PEAALIMjH KAACA AUCTONIAAHE IIyME — IIPEAAZHO
noapydje myme, x6yrma 1 Makuja. Kymyaarnsao nocmarpaso,
KOHBEP3Hja OBUX KAACA 3ay3MMAAA j€ ITOBPIIMHY 0A 5686.9
ha (55.3 %). Tpehy no sacrynaenocTn KOHBepTOBaHKX
KAQAca IIPEACTABA>A IPOMEHA HAMECHE KAACE HCHABOAABAHO
06paAMBO 3eMAUIITE Y KAACY MalIbaka (Ha YKYIIHO] TOBp-
umnn oA 1259.5 ha uau 12.2 %). Canvan TpeHa KOHBep-

Changes in terms of conversion of the analyzed ten most
dominant land cover classes affected 10333.8 ha during the
interval 1990—2000 (Tab. 1). The most dominant changes
during the observed interval were in the relationship
between the broad-leaved forest classes and the transitional
woodland/shrub. Cumulatively, the conversion of these
classes occupied an area of 5686.9 ha (55.3 %). The third in
terms of representation of converted classes is the change of
purpose of the non-irrigated arable land class to the pasture
class (on a total area of 1259.5 ha or 12.2 %). A similar trend

of conversion is represented in the change of purpose of the

Tab. 1. Kousepsuja semspumnor noxpnsada badke Ha AeceT HajAOMMHAHTHHjHX Kaaca y mepuoay 1990—2000. roanse

Tab. 1. Conversion of the land cover of Backa on the ten biggest changes of the classes between 1990 and 2000

CLCxoa / Onuc / Kousepsuja / Conversion
CLC code Description ha %
Aucronmapne myme>IIpesasno moapyuje myme, >K6yﬂ,a u Makuja /
11-324 1. 4.6
311=3 Broad-leaved forest>Transitional woodland shrub 35515 3
ITpeaasHo moapydje myme, x0yrma 1 Makuja->/Aucromapte myme /
24-311 2135.4 20.7
324-3 Transitional woodland shrub>Broad-leaved forest 3
211-231 HeHaBOA}baBa.HO. o6paauBo semmuurre->I Tammany / 1259.5 122
Non-irrigated arable land->Pastures
HenaBoamaBato 06paauBo seMmuInTe>
211-324 IIpeaasno moapyuje myme, x0yma 1 Makuja / 1116.5 10.7
Non-irrigated arable land->Transitional woodland shrub
HenaBoamaBato 06papuBo seMauInTe>
211-112 Herneaoura yp6ana moapyudja / 565.8 5.4
Non-irrigated arable land->Discontinuous urban fabric
Henasoamasano obpapuBo semauinre>Boaene nospunne /
211-512 481.4 4.7
> Non-irrigated arable land->Water bodies
242-231 Kommnaexcn KyATI/IB.I/ICE]{-II/IX napuesa> Tammary / 460.9 45
Complex cultivation patterns->Pastures
324-231 ITpeaasno noA}-)}-ﬂ{je ryme, x0yma u Maxuja->I Tammany / 3415 33
Transitional woodland shrub-Pastures
HenaBopmaBaHo 06paAuBO 3eMAUIITE>
211-242 Komnaekcu KyATHBHCAHUX MapiieAa / 229.5 2.1
Non-irrigated arable land>Complex cultivation patterns
HeHnaBopmaBaHo 06paAnBO 3eMAUIITE>
211—243 Iperexno HOA)OHPI/IBPCAITIO'HOAPY‘I]'C Ca IIPUPOAHOM BETETALIUjOM / 1918 L8
Non-irrigated arable land-
Agricultural land with significant areas of natural vegetation
Ykynuo / Total: 10333.8 100
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3Hje 3aCTYILACH je y IPOMEHH HAMEHE KAACE HCHABOAABAHO
00paAMBO 3EMAUIITE Y IIPEAASHO IIOAPYYje IyMeE, KOYEba 1
makuja (1116.5 ha nan 10.7 %). ITotenuujasny ,,npetmy”
IPEACTaBAA KOHBEPTOBAbE KAACE HCHABOABABAHO 0OpaAy-
BO 3EMAMIITE y HELICAOBUTA YpHaHa MOAPYja yKyIIHE 11O-
BpunHe 565.8 ha (5.4 %). Y npeocrasum aHaAUBHpaHUM
KAacaMa KOHBep3ujoM je 6uao saxsaheno 1705.1 ha (16.4
%) semmuIIHOr TOKpHBada bauxke.

Y untepsasy 2000—2006. ropune KOHBEP3HUjOM je 610
saxBaheno 7141.9 ha semmumra Ha Teputopuju bauke (Ta6.

2). Kousepsuja je HajBuIe GHAQ U3PAXKEHA Y KAACH AUCTO-

non-irrigated arable land class to a transitional woodland/
shrub (1116.5 ha or 10.7 %). A potential “threat” is the
conversion of non-irrigated arable land into discontinuous
urban fabric with a total area of 565.8 ha (5.4 %). In the
remaining of analyzed classes, 1705.1 ha (16.4 %) of Backa’s
land cover were affected by conversion.

In the interval 2000—2006, 7141.9 ha of land on the
territory of Batka were affected by conversion (Tab. 2). The
conversion was most pronounced in the broad-leaved forest
— transitional woodland/shrub (3215.2 ha or 45.0 % of all

changes). The second in terms of spatial representation is

Tab. 2. Konsepsuja sempuniHor nokprsada bauke Ha peceT HGjAOMUHAHTHHjUX Kaaca y eproay 2000—2006. roaune

Tab. 2. Conversion of the land cover of Batka on the ten biggest changes of the classes between 2000 and 2006

CLCxoa / Omnuc / Konsepsuja / Conversion
CLC code Description ha %
Aucromaane myme->ITpeaasno moapyuje myme, xxOyma u Makuja /

11-324 215.2 45.0

3 3 Broad-leaved forest-Transitional woodland shrub 3215 >
IIpeaasno moapyuje myme, x0yma 1 Makuja>Ancromapte myme /

24-311 1908. 26.
3 3 Transitional woodland shrub-Broad-leaved forest 9085 7
231-211 Ham}bauueHeHaBoA}ba-Ba.Ho O6P21AI/IBO deMpumre / 12876 18.0

Pastures>Non-irrigated arable land

Komnaeken KyaTnBHCaHUX mapijeaa->

242-211 HenaBoamwasano 06papuBo semmuuTe / 144.8 2.1
Complex cultivation patterns> Non-irrigated arable land

Bohmanu u naanraxe spracror soha->

222-211 HenaBoamwasano 06paauBo semmuuTe / 127.4 1.8
Fruit trees and berry plantations> Non-irrigated arable land
Yerunapcxe myme>IIpesasno moapyyje myme, >K6yH)a u Makuja /

12—-324 8.2 1.4
3123 Coniferous forest>Transitional woodland shrub ?
ir- 112 Kommaexcu KYATI/IB.I/ICE\‘.HI/IX napueAaéI—.IeueA(?BuTa yp6ana noAI?yqja / 95.9 13

Complex cultivation patterns»> Discontinuous urban fabric
211112 HCHaBOAHaaBa.HO. o6paauBo SCMA:I/IU.ITF%HCITICAOBI/ITQ. ypbana 1.10Apyqja / 9.4 13
Non-irrigated arable land>Discontinuous urban fabric
321-411 I'pupoana rpaBa>Komuene mousape / 36.3 12
Natural grassland>Inland marshes
[Tamwanm->Boaene nospmnne /
231-512 85.6 1.2
315 Pastures>Water bodies >
Ykynno / Total: 7141.9 100
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aAHE LIyMe — IIPEAAsHO MOAPYYje LIyMe, XKOyrba i MaKuja
(3215.2 hanan 45.0 % ueaoxynuux npomeHa). Apyra o po-
CTOPHO] 3aCTYIAEHOCTH je¢ KOHBEP3Hja IPEAASHOT IIOAPYYja
uryme, >k0yrba M MaKuja y KAACy AUCTONaAHuX uryma. Fcrakuy-
Te npomeHe 3axsarase cy 1908.5 ha (18.0 %) Ha opabpanum
KAacaMa seMaHUIIHOT mokpusada bauke. Konsepsuja npeo-
CTaAMX KAaca 3axBaraa je mospiuuny o 730.6 ha (10.3 %).

Toxom mepuoaa 2006—2012. ropune IIpOMEHaMa HaMeHe
3eMAUINTA HA ITOAPY Y)Y Bauke 61a0 je saxBaheno 6629.4 ha
(Tab. 3). Oa oBe nospmne 9ak 5392.4 ha (81.3 %) o6yx-
BaTaAO je H3PAKCHE IIPOMEHE y ABE KAACE: a) KAACA AUCTO-
MAAHUX IIYMa je KOHBEPTOBAHA Y KAACY IIPEAA3HO ITOAPYYje
uryme, xOyma u Maxuja (2865.7 ha nau 43.2 %) u 6) kaaca
IPEAA3HO MOAPYYje IIyMe, KOyrba U MaKuja IPOMEHHAA je
HaMCHY, Tj. KOHBEPTOBAHA Y KAACY AMCTOIIAAHE IIIyME, Ca YAC-
AOM 0A 2526.7 ha (38.1 %). OcTase KoHBepTOBaHE KAace
3aysuMajy nospunny op 1237.0 ha (18.7 %).

the conversion of the transitional woodland/shrub into the
class of broad-leaved forest. The highlighted changes covered
1908.5 ha (18.0 %) of selected land cover classes in Backa.
The conversion of the remaining classes covered an area of
730.6 ha (10.3 %).

During the period 2006—2012, 6629.4 ha were affected
by land use changes in the Backa region (Tab. 3). Of this
area, as many as 5392.4 ha (81.3 %) included pronounced
changes in two classes: a) the class of broad-leaved forest
was converted into the class of transitional woodland/
shrub (2865.7 ha or 43.2 %) and b) the class transitional
woodland/shrub has changed its purpose, i.e. converted into
the class of broad-leaved forest, with a share of 2526.7 ha
(38.1 %). Other converted classes occupy an area of 1237.0
ha (18.7 %).

Tab. 3. Konsepauja semmuunor noxkpusada badke Ha aeceT HyjaAOMUHAHTHUjUX Kaaca y epuoay 2006—2012. roaune

Tab. 3. Conversion of the land cover of Backa on the ten biggest changes of the classes between 2000 and 2006

CLC kogp / o / Descrini Kousepsuja / Conversion
¢ / Description
CLC code m p ha %
Aucronaane myme->ITpeaasno moapyuje myme, xxOya u Makuja /

11-324 2865.7 432

31=3 Broad-leaved forest>Transitional woodland shrub > 3
IIpeaasno moapyuje myme, x0yma 1 Makuja>Aucromapte myme /
24-311 2526. 8.1
3 3 Transitional woodland shrub- Broad-leaved forest >267 3
HenaBoamwasano 06papuBo seMmuIITe>
211-222 Bohmanu n naanraxe spaacror soha / 239.8 3.7
Non-irrigated arable land->Fruit trees and berry plantations
Boaene nospnne>IIpeaasno moppyuje uryme, x0yra i Makuja /

12—-324 200.6 .0
> 3 Water bodies»Transitional woodland shrub 3
321-211 Ipupoana TpaBaéHCHaBOA}baB.aH.O 00paauBo 3emmuTe / 2003 3.0

Natural grassland>Non-irrigated arable land
231211 Ham}bauueHeHaBoAﬂ,a.Ba.Ho 06paauBo seMmmuTe / 172.4 )6
Pastures>Non-irrigated arable land
Komuene mouBape>Bopene nospummne /

411-512 123. 1.
> Inland marshes>Water bodies 35 g
921211 BI/IHOrpa,A,.I/IéHCHaBOAH)al.BaI?IO 00paauBo 3emmuTe / 108.0 16

Vineyards>Non-irrigated arable land
231-512 [Tammwanu->Boaene nospuune / Pastures>Water bodies 100.1 1.5
Bohmauu u naanraxe spracror soha->
222242 Kommaexen kyaruBrcanux napueaa / 92.3 1.4
Fruit trees and berry plantations»> Complex cultivation patterns

Ykynuo / Total: 6629.4 100
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VY xomnapanuju ca uarepsasom 1990—2000. ropune
[IPOMEHE Y CMUCAY IIPEHAMEHE 3€MAHUIIHOT MOKpHBaya y bay-
Koj TokoM neproaa 2012—2018. ropune 3axBarase cy Apyry
10 3Hauajy MoBpIHHY 04 7245.3 ha (Ta6. 4). Op anaausu-
PAHUX yKYIIHUX IIPOMEHA, KOHBEP3Uja 3eMAUIITA TOCEOHO
je uspaxxeHa y ase kaace (5729.7 ha uau 79.1 %), u to: a)
KAACa AMCTOMAAHUX IIyMa U3BPIIMAA je KOHBEP3H)Y Y KAACY
IIPEAA3HOT IIOAPYYja IIyMe, KOYHha U MaKHja Ha IIOBPLIMHH
04 3287.6 ha (45.4 %) 1 6) kaaca mpeaasHO OAPYYje LIyMe,
>1<6yH)a U MaKHja TpaHCPOPMHUCAHA je Y KAACY AUCTOMAAHE
LIyMe, MaEber POCTOPHOT 00yXBaTa Y OAHOCY Ha IIPETXOAHO
KOHBepTOBaHe Kaace (noBpuinHe op 2442.1 hanan 33.7 %).
Y npeocrasnx ocaM Kaaca MPOMEHOM HAMEHE 3EMAHIITA Y
cmucay KoHBepsuje obyxsaheno je 1515.6 ha (20.9 %).

In comparison with the interval 1990—2000 changes in
terms of conversion of land cover in Ba¢ka during the period
2012-2018 were the second most important and covered
an area of 7245.3 ha (Tab. 4). Of the total changes that were
analyzed, land conversion is particularly pronounced in two
classes (5729.7 ha or 79.1 %), namely: a) the class of broad-
leaved forest was converted into the class of transitional
woodland/shrub on an area of 3287.6 ha (45.4 %) and b)
the class transitional woodland/shrub transformed into the
class of broad-leaved forest, smaller in area compared to the
previously converted classes (area of 2442.1 haor 33.7 %). In
the remaining eight classes, 1515.6 ha (20.9 %) were covered

by the change of land use in terms of conversion.

Tab. 4. KOHBCPBI/Ija 3eMAUIIHOT ITOKpHBaya bauke Ha AeceT HAjAOMHUHAHTHHUjUX Kaaca y mepuoay 2012—2018. ropune

Tab. 4. Conversion of the land cover of Batka on the ten biggest changes of the classes between 2012 and 2018

CLC xoga / Omnuc / Kousepsuja / Conversion
CLC code Description ha %
Aucromaane myme->ITpeaasno noapyuje myme, sxOymwa n Makuja /
11-324 287.6 454
311=3 Broad-leaved forest>Transitional woodland shrub 3287 >
I[TpeaasHo moapydje myme, x6yma u Makuja->/Aucromapue myme /
24-311 2442.1 7
3243 Transitional woodland shrub- Broad-leaved forest 33
HenaBoamwaBano 06paauBo seMmHIITe>
211-222 Bohmarnm u naanraske spracror Boha / 885.5 12.1
Non-irrigated arable land->Fruit trees and berry plantations
221211 BI/IHOI‘paA.I/I%HCHaBOAH)aI-BaI:IO 06paAI/IBO 3eMpumIte / 163.1 23
Vineyards>Non-irrigated arable land
Konnene mouBape->HenaBoamwasano 06paanso semmuuire /
411-211 127.7 1.8
Inland marshes>Non-irrigated arable land
11121 HeHaBOAH';aB.aHO o0paauBo SCMADI/ILIITe? I/IHAYCTPI/I].CKTE jC,A,I/I.HI/ILle / 1182 16
Non-irrigated arable land->Industrial or commercial units
231-512 [Mammanu->Boaene nospmune / Pastures>Water bodies 62.0 0.9
I'paauanmra>
133-122 ITytHa n >xeaesHHdKa Mpexa ca mpunaaajyhum semsumrem / 56.5 0.8
Construction sites>Road and rail network and associated land
231-324 IMammanu->IIpesasuo n('),A',pyqje myMme, >1<6yH>a u Makuja / 516 07
Pastures>Transitional woodland shrub
231211 HaIlIH:aL[I/I%HCHaBOAH:a.Ba-HO o6paAuBo 3eMpulITE / 51.0 07
Pastures>Non-irrigated arable land
Ykynuo / Total: 7245.3 100
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ITomro je neproa usmeby aerexroarsa CORINE npome-
Ha 1990—-2000. Hajay>xu u 06yXBaTa IIPOMEHE Y 3eMAHITHOM
MOKPHBAYY Y HHTEPBAAY OA ACCET TOAMHA, TOKOM HABEACHOT
HHTEPBaAa OYCKHBAHE Cy M poMeHe HajBeher nHTeH3HTETA
(Ca. 3). Pazaor me MPEACTABASA HCKAYIHBO AYKH TIEPHOA
AAdHUHCKE AeTeKnuje, Beh 1 yTHIaj coLoeKOHOMCKHX dak-
TOpa Ha POCTOPY OUBIIE JyrocAaBHje ACBEACCETUX TOAUHA
nporaor Beka. OBo je y Beau ca rpahanckum parom Ha oBUM
IPOCTOPHUMA, KOjH j€ Y3POK CHa)KHE EMUTPALIMj€ MOMyAALIHje
CPIICKOT ITIOPEKAA €A TEPUTOPHje AaHarure XpBarcke u bocue
u Xepuerosuse (buX). 3Haran 6poj cprickor cTaHOBHHUIITBA
HaceAmo ce Ha npoctopy bauke. Takohe, ycaea Henososne
eKoHOMCcKe 1 6e3bepAHOCHE cuTyanuje, oapehenn 6poj rpabya-
Ha EMUTPHPAO je Y EKOHOMCKH HaITPEAHE EBPOIICKE APIKABE.
HcnomeHn TpeHAOBH €y Y3pOK €KCIIAH3UjH yPOAHHX MOA-
Py4Yja, HamyuITamy 0OpaAMBUX IOBPLIMHA U AcdOpECTaLUjH
(moce6Ho y 3amasuM AcaoBuma Bauke rae cy nosehane
norpebe CTAHOBHUIITBA Y APBHOj MACH 32 3arPeBabe U Kao
rpabheBuncku marepujaa) (Kicosev et al., 2006).

I'Toapyuja rae cy mpocTopHE IpOMEHE HajU3PAKEHH]jE
Cy 3alapHM AeAOBH DBauke, y aayBujasHoj paBHu AyHasa.
ITpomeHe cy Takol)e H3paXkeHE y HIDKHM ACAOBHMA AOAHHE
Aynasa (y 6ausunn Hosor Capa), y aeroBuma cesepHe Bauxe
(Cy6otuua), ny jyxuum scaosuma [ Totucja. Y nenrpasuanm
U HCTOYHHUM AcAOBHUMaA Bauke eBuaeHTHpAHE Cy MpOCTOpHE
IIpOMEHe CAAOHjer HHTCH3UTETA TOKOM AHAAMBUPAHOT HHTEP-
Baaa. [IpocTopHe mpomeHe Marer HHTEH3UTETA Y OAHOCY Ha
untepsas 1990—2000. roanne sabeaexene cy sbor kpaher
MHTEpBaAa U3Mel)y ABa Mepera H IIOBOSHMU]E COLIIOCKOHOM-
CKe cUTYyauuje. Toxom HHTEpPBaAA 2000—2006. roaviHe TAaBHE
IpOMEHe Cy IPHCYTHE y jy)kHOM Aeay Bauke (KoBnumcxo-ne-
TpoBapasuHcky pur). [ IpomeHe cy BuasHBe Ha ceBepy U ce-
Beposarnaay bauke. [ Tpocropre npomene caabo cy uspaskene
Y UEHTPAAHO] U UCTOYHO] Ba‘n(oj, HAEHTUYHO TPEHAOBHMA
y ipeTxopHoM uHTepBaay (1990—2000). Yapouu cy caaba
TyCTHHA HACE/HCHOCTH Y OBUM AcAOBHMa bauke, HepocTaTak
Behux ypbanux neHTapa, rycTa pedHa 1 KaHaACKa MPeXa,
KA0 M 3€MAHUIITE H3Y3ETHOT OOHUTETA KOje CE UCKAYIHBO
KOPHCTH 3a osonpuspeate Hamere. Tpehu anaausupanu
HIEPUOA, (2006—2012) HIOKA3Yje TPEHA CMAFbEHa IPOCTOPHUX
IPOMCEHA Y CMHCAY KOHBEP3Hj€ 3€MAHUIIHOT IIOKPHBaYa. Y
OBOM IIEPHOAY IPHUCYTHE Cy HajMakbe U3PAXKEHE IIPOMEHE;
HAKO 3HATHO MakeT MHTCH3UTETA Y KOMITAPALIHjH Ca IPETXOA-

HHM IICPHUOAMIMA, IIPOCTOPHE IMPOMCHE Hajnspameﬂuje cyy

Since the 1990—2000 period between the detection of
CORINE changes is the longest and includes changes in
land cover in an interval of ten years, changes of the highest
intensity are expected during this interval (Fig. 3). The
reason is not only a longer period of remote detection, but
also the influence of socioeconomic factors on the territory
of the former Yugoslavia in the nineties of the last century.
This is related to the civil war in these areas, which is the
cause of the strong emigration of the population of Serbian
origin from the territory of today’s Croatia and Bosnia and
Herzegovina (B&H). A significant number of the Serbian
population settled in the Bac¢ka region. Also, due to the
unfavorable economic and security situation, a certain
number of citizens emigrated to economically advanced
European countries. The manifested trends are the cause of
the expansion of urban areas, the abandonment of arable land
and deforestation (especially in the western parts of Backa,
where the population’s needs for wood for heating and as a
building material have increased) (Kicosev et al., 2006).

The areas where the spatial changes are most pronounced
are the western parts of Backa, in the alluvial plain of the
Danube. The changes are also expressed in the lower parts
of the Danube valley (near Novi Sad), in parts of Northern
Backa (Subotica), and in southern parts of Potisje. Spatial
changes of lower intensity were recorded in the central and
eastern parts of Backa during the analyzed interval. Spatial
changes of lesser intensity compared to the interval 1990—
2000 were recorded due to a shorter interval between two
measurements and a more favorable socioeconomic situation.
During the interval 2000—2006 the main changes are present
in the southern part of Batka (Koviljsko-Petrovaradinski
Rit). Changes are visible in the north and northwest of Backa.
Spatial changes are weakly expressed in Central and Eastern
Backa, identical to the trends in the previous interval (1990—
2000). The reasons are the low population density in these
parts of Backa, the lack of larger urban centers, the dense river
and canal network, as well as the land of exceptional quality
that is exclusively used for agricultural purposes. The third
analyzed period (2006—2012) shows a trend of decreasing
spatial changes in terms of land cover conversion. In this
period, the least pronounced changes are present; although
of a significantly lower intensity compared to previous
periods, spatial changes are most pronounced in Western

and Eastern Backa, along the course of the Danube River
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Cn. 3 KOHBCP3I/Ija HaMEHE 3€MMDUIIITA y Ba‘{KOj Ha I'IpI/IMpr ACCET HajAOMI/IHaHTHI/IjI/IX KAacCa 3€MASUIITHOT HOKPI/IBa‘{a TOKOM:
1990—2000. (), 2000—2006. (b), 2006—2012. (c) 1 2012—2018. (d) rosmne

Fig 3. Land use conversion in Batka on the example of the ten most dominant classes of land cover during:
19902000 (a), 2000—2006 (b), 2006—2012 (c) and 2012—2018 (d)

3almaAHoj 1 UcTouHOj baukoj, y3 ok Aynasa n 6auko [Torucje.
Toxom oBor HMHTEPBAAA, UHTEH3UTET yp6aHI/13auI/Ije HajBChI/IX
ypbaHux araomeparuja bauke ce cMamio, AOK Cy yHy Tpallbu
AesoBu bauke rotoBo y mornynoctu 6e3 npomena. [Tocaepmu
aHaAusupanu nepuop (2012—2018) xapakrepuuie ce 3HaT-
HHjUM IIPOMEHAMA Y OAHOCY Ha uHTepBas 2006—2012. ro-
auHe. KonBepanja kaaca 3eMAHINTA je M Adb€ U3PAXKEHA HA
samaay bauke, moce6Ho Ha moapyujy KoBumcko-nerposa-
PaAMHCKOT puta (TA€ Cy IPOMEHE HArAaIIeHH]E Y OAHOCY Ha
IPETXOAHH IIEPHOA ); TpOMeHe Beher HHTeH3HTeTa HCTIOMCHE
cy Ha rmpocropy LeHrpaane bauke.

AUCKYCHJA

IMupox aujarmason $paKTOpa OATOBOPAH je 32 IPOMEHE Y
HAMCHH 3€M/oHIIHOT TOKPHBAYA U CACTOJH C€ OA MOAUTHYKUX

OAAYKA YAPYIKCHHX Ca CKOHOMCKHM, TCXHOAOIIKHUM, ACMO-

and Backa Potisje area. During this interval, the intensity of
urbanization of the largest urban agglomerations of Backa
decreased, while the inner parts of Ba¢ka remained almost
completely unchanged. The last analyzed period (2012—
2018) is characterized by the significant changes compared
to the interval 2006—2012. The conversion of land classes
is still pronounced in the west of Backa, especially in the
arca of the Koviljsko-Petrovaradinski Rit (where the changes
are more pronounced compared to the previous period);
changes of greater intensity were manifested in the area of
central Backa.

DISCUSSION

A wide range of factors are responsible for changes in
land cover use and consist of political decisions combined

with economic, technological, demographic and natural

[MACHUK — HERALD 28 (2024)

~
~



[MTACHUK — HERALD 28 (2024)

~
0¢]

Hukona Munentnjesuh, Munow Octojuh, Munana MNantennh, Cawa Obpasosuh Crpanman, Munena lounh n ywan Puctuh
Nikola Milentijevi¢, Milo$ Ostoji¢, Milana Panteli¢, Sanja Obradovi¢ Stralman, Milena Goci¢ and Dusan Risti¢

rpadcKuM U IPUPOAHUM YuHHOLUMA. [ ToAnTryxy 1 nHCTH-
TYLIHOHAAHH HHCTPYMEHTU AUPEKTHO CY YKy ICHH Y HAYKH
kopuiherma 3eMAUIITA U IPOMEHE Y 3EMAHIIHOM ITOKPH-
Bavy, YUjU CE yTUIIAj IPBEHCTBEHO UCIIOAABA Y CBOJHHCKOM
IPABY U HAYHHY AOHOILICHA OAAYKA IPUAHKOM YIIPaBoatbad
npupoarnM pecypcuma (Lambin et al., 2003). Taxo, npo-
MeHe y HadnHy Kopuinhera seMauira y Bojpopnsn Hakon
Apyror cerckor para (1945—1953) 6uace cy yspoxosane
KOACKTHBH3AIIH]jOM, HHAYCTPHjAAH3AIIH]OM IIOAOIPHBPEAHE
IPOH3BOAE U yPOAHU3ALIN]OM, CA OTPAHUYECHOM MTOBPLIN-
HOM 3€MAHIIHOT MOCEAA (CHTHH MOCEAU PEAQ BEAUMHHE AO
7.5 ha). 3eMAHIIHN TOCEAU Y IPHBATHOM BAACHHUILTBY Cy Ha-
[IMOHAAM30BAHH U [TPOTAALIABAHH 32 AP>KABHO BAACHHIITBO.
KoaextuBusanuja 1 HHAYCTpHjaAM3aIHja YTHI[AAM CY Ha [TO-
Behame Beananne semauinnor noceaa (50—100 ha), wro je
0MAQ HACHTUYHA CUTYALHja U Y OCTAAUM HCTOYHOCBPOIICKHM
apxasama (Milo3evi¢, 2015). Buran gakrop y npeHamenu
3eMAHINTA NIPEACTABA>A U YPOaHH pasBoj. YpbaHusauuja
[IOKa3yje KOHTHHYHPAaHH TPEHA PacTa (1990-2018), mrro
je y xkopeaauuju ca nosehamem 6pojHocTH nONMyAannje 1
oAp>KHBUM cKOHOMcKHM pacToM Bauke. Ostojic et al. (2019)
YKa3yjy A j€ HJUHTEH3UBHU]a EKCIIAH3H]ja yp6aHI/13au1/1j eu
ypbaHor HadrHa XUBOTa 3abeaekeHa Ha repudepuju Behux
rpapoBa: Hosor Caaa, Cy6otuie u Com6opa, AOK ¢y pypaa-
Ha IIOAPYYja IIPETPIIeAa HajMatbe IIPOMEHE.

TpeHA HamymITaRa IOAOIPUBPEAC MOXKE CC IPHMETUTH
Ha OCHOBY PEAYKIIHje KYATHBUCAHHUX ITAPIICAd, MAKO HEHa-
BOAABAHO OOPaAUBO 3EMAUIITE IPEACTABAA H AASE AOMU-
HAHTHY KAACY 3¢MAHUIITA Ha IIpocTopy bauxe. Paxropu koju
yTU4y HA MHTEHSHUTET IIPOMEHA Y HAMEHM 3eMauinTa bauke
IPEACTABASCHU CY AASUM YCUTHABARBEM II0ASOIPHBPEAHUX
Fa3AMHCTaBa U POOAEMOM AeMOTPadCKOr CTapera MOA0-
npuspeanor cranopauirsa (Durdev et al., 2009; Novkovié
etal,2013). I'Tpema Tome, Masa BeANYHMHA 3EMAHIIHHUX OCEAR
Y KOMOMHALIM)H Ca 3HATHUM YACAOM CTapaukux AooMahuHcTaBa
HPEACTAB Ay EKOHOMCKO-AEMOrPadcKy KOMIIOHEHTY YHja je
AQBHA TOCACAMIIA HATYIITAHE TOAOIPUBPEAHHX OBPIIHHA.

TpeHA cMarberba IIOBPIIKHA IT0A IIYMCKHM IIOKPUBAYCM,
HAPOYHTO y KAACH AUCTOIIAAHHUX IIYMa [IPEACTABSA HHAMKA-
TOp AeopecTanonux npomera. Takohe, IpocTopHa AUCTpH-
6y1_u/1ja OCTO)] cher HIYMCKOT HOKPUBAYa H3PA3UTO j€ HEIOBO -
Ha 11o1ITO je Ha mpocTopy CyboTHIKO-XOProllKe Iemrdape 1
yckor nojaca ys Aynas u Tucy ckoHueHTprcaHo Buiire 0 90

% wymckor norenyujasa baaxe (Orlovié & Tomovi¢, 2011).

factors. Political and institutional instruments are directly
involved in the way land is used and changes in land cover,
whose influence is primarily manifested in property rights
and the way decisions are made in the management of natural
resources (Lambin et al., 2003). Thus, changes in land use in
Vojvodina after the Second World War (1945—1953) were
caused by collectivization, industrialization of agricultural
production and urbanization, with a limited area of land
holdings (small holdings of up to 7.5 ha). Land holdings
in private ownership were nationalized and declared state
property. Collectivization and industrialization influenced
the increase in the size of land holdings (50—100 ha),
which was the same situation in other Eastern European
countries (MiloSevi¢, 2015). An important factor in land
conversion is also urban development. Urbanization shows a
continuous growth trend (1990—2018), which is correlated
with the increase in population and the sustainable economic
growth of Ba¢ka. Ostojic¢ et al. (2019) indicate that the most
intensive expansion of urbanization and urban lifestyle was
recorded on the outskirts of larger cities: Novi Sad, Subotica
and Sombor, while rural areas underwent the least changes.

The trend of abandoning agriculture can be observed based
on the reduction of complex cultivation patterns, although
non-irrigated arable land is still the dominant class of land in
the area of Backa. Factors affecting the intensity of changes in
land use in Ba¢ka are represented by further fragmentation of
agricultural holdings and the problem of demographic aging of
the agricultural population (Purdev et al., 2009; Novkovi¢ et
al,, 2013). Therefore, the small size of land holdings combined
with a significant share of elderly households represent an
economic-demographic component whose main consequence
is the abandonment of agricultural land.

The trend of decreasing areas under forest cover,
especially in the class of broad-leaved forests, is an indicator
of deforestation changes. Also, the spatial distribution of the
existing forest cover is extremely unfavorable since more than
90 % of Backa’s forest potential is concentrated in the area of
the Subotica-Horgoska Sandstone and the narrow belt along
the Danube and Tisza Rivers (Orlovi¢ & Tomovié, 2011).
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Y pernoHasHHM OKBHPHMA TEIIKO j¢ MACHTUPUKOBATH
PEjoHE ca HACHTUYHMM OOpaciuMa y HaunHy kopumherma
seMauinta. Mebhytum, ncrouna Espona je toxom mocaeama
ABa BEKa HCKYCHAQ HEKOAUKO KPYITHUX COLINO-CKOHOMCKHUX
npoMeHa: AesuHTerpanujy Xa03oypuuke moxapxuje, [ Ipsu n
ApyTH CBETCKH PaT, YCIIOH U [TaA COLIHjaAH3MA, KAO U eKCITaH-
sujy EBponcke yuuje npema ncroxy (Gutman & Radeloff,
2017), na je AMHAMMKA IIPOMEHA 3eMAHIIHOT IOKPUBAYA OBE
€BPOIICKE PErMje HAjIIOTOAHH]A 33 KOMITAPAIIM)y Ca HHTEP-
IpETHPAHUM pe3yATaTHMA Ha mpocropy bauke.

Anasuzom CORINE npomena y Hemuxoj, moce6Ho cy us-
ABOjEHM PaBHUYAPCKH PEJOHU Ca CTa6I/IAI/13aLU/IjOM BHCOKOT
yAcA2 0OPaAMBOT 3€MAHILTA; IPOMEHE Y HAMCHH 3¢MAUIITA
HApOYHTO CY U3PAXKEHE Y KAACH OOPAAUBOTL 3eMAMUIIITA KOje
je KOHBEPTOBAHO Y 3€MSHIITE TTOA BEIITAYKUM ITOBPIIMHAMA
(Bi¢ik & Jeleeek, 2009). Ca apyre crpane, pejonu ca ymepe-
HHM U BUCOKHM IIPOMCHAMA Y CTPYKTYPH H CMAIbCIHEM YACAL
NOAONPUBPEAHOT 3eMAUILITA (KOHBEp3Hja 0A 06pasnBOT
3eMMAUINTA — IPHUPOAHMX TPaBa — IIYMa) U HUCKA ITOLIyMAe-
HOCT jaBna ce y OPACKO-IIAAHMHCKUM IIOAPYYjHMA.

Cegiclska et al. (2018) cy anaansom CLC npomena y
opabpanum noapydjuma Mabapcke u IToscke (2000—2012)
YTBPAUAU PEAYKIIH]Y YA€AA TTOASOMPUBPEAHUX MOBPIIHHA
u noschame NpocTOpHOr yAcAa BEIITAYKHMX MOBPIIMHA,
LIyMa U ITOAYIIPUPOAHE BereTanuje (MpoMeHe y HaMeHH
seMaUIITa HHTCH3UBHH]C cy y [ Tosckoj Hero y Mabapckoj).
[TpoyyaBameM AyTOPOYHHX TPEHAOBA Y HauKMHY Kopuuthema
semmuinTa y Mahapckom aeay ITanoncke Husuje u ucro-
pujckoj peruju Mopascka (Yemxa Peny6anxa), Lieskovsky
etal. (2018) cy yrBpAMAH A2 CY TAQBHH TPEHAOBH Y pOMe-
HaMa HauuHa Kopuinhema semaumra (1820—1980): excrian-
3Mja ypOaHHX U BEIITAYKHX [IOBPILKHA, ToBeharbe MoBpIMHa
I10A, TTOAOIPUBPEAHIM 3EMAUIITEM U PEAYKI[Hja OBPILIH-
Ha 110A BAGKHHM cTannmTuMma. Kucsicsa et al. (2019) cy
npahewem CORINE npomena y Pymynuju (1990—20006)
yTBpAnAH A2 je HajBehe nosehame nospumHa sabeaekeHo
y caeachum kaacama semmuiHOr MokpuBada: 06pasAuBoO
3EMAHIITE, NALIBHALIN H IIYME, AOK CY CE TOBPILIHHE [IOA Xe-
TEPOTCHHM I10/5OIIPUBPEAHUM IIOAPY IjHMA, TIOBPILHIHE IIOA
CTAAHHM YCEBHMA U 3EMAUIITE [OA XKOYHACTOM U 3¢4HaCTOM
BETETALIMjOM 3HAYajHO CMambUAC. Y CMHCAY KOHBEP3Hja KAaca
3eM/SHIITHOT OKPHBAYA, HAjBAXKHHU]E TPOMEHE CY OCTBAapEHE
y KOHBEP3HjU LIyMa y MALIbaKe, AllbaKa y IyMe U obpa-

AHMBOT 3eMmuuITa y nautbake (21.8 % ykynHor noapydja).

Within regional frameworks, it is difficult to identify
regions with identical land use patterns. However, during the
last two centuries, Eastern Europe experienced several major
socio-economic changes: the disintegration of the Habsburg
Monarchy, the First and Second World Wars, the rise and
fall of socialism, as well as the expansion of the European
Union towards the East (Gutman & Radeloff, 2017), so the
dynamics of change of the land cover of this European region
is the most suitable for comparison with the obtained results
for the Bac¢ka region.

By analyzing CORINE changes in the Czech Republic,
the lowland regions with stabilization of a high share of
arable land were singled out; changes in land use were
particularly pronounced in the class of arable land that has
been converted into land under artificial surfaces (Bi¢tk &
Jele¢ek, 2009). On the other hand, regions with moderate
and high changes in the structure and reduction of the share
of agricultural land (conversion from arable land — natural
grasslands — forests) and low afforestation occur in hilly and
mountainous areas.

Cegielska ctal. (2018) analyzed CLC changes in selected
areas of Hungary and Poland (2000—2012) and found a
reduction in the share of agricultural land and an increase
in the spatial share of artificial land, forests and semi-natural
vegetation (changes in land use are more intense in Poland
than in Hungary). By studying long-term trends in land
use in the Hungarian part of the Pannonian Plain and the
historical region of Moravia (Czech Republic), Lieskovsky
et al. (2018) determined that the main trends in land
use changes (1820—1980) were: expansion of urban and
artificial areas, increase of areas under agricultural land and
reduction of areas under wet habitats. Kucsicsa et al. (2019)
by monitoring CORINE changes in Romania (1990—2006)
determined that the greatest increase in areas was recorded
in the following land cover classes: arable land, pastures
and forests, while areas under heterogeneous agricultural
areas, areas under permanent crops and land under bushy
and herbaceous vegetation significantly reduced. In terms
of conversions of land cover classes, the most important
changes occurred in the conversion of forests to pastures,
pastures to forests and arable land to pastures (21.8 % of
the total area). The smallest changes were registered in the
conversion of permanent crops and agricultural areas to the
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Hajmasme npomMeHe cy perncTpoBaHe y KOHBEP3HjH CTAAHUX
yceBa U MOAONPHBPEAHHX ITOBPIIMHA Y KAACY IIPHPOAHHX
TpaBa, KA0 U KOHBEP3Hje IPUPOAHUX TPaBa Y XETEPOreHa
nosonpuspeata noapydja (0.1 %).

Draskovi¢ et al. (2020) cy naecutu¢uxosasan CORINE
npomene y Pery6anim Cprickoj, buX (2000—2018). Ayropu
CY YTBPAHAH A2 CY C€ MOBPIIMHE ITOA IIYMaMa U IOAYIPH-
poanoM BereranujoM nosehaae 3a 6.9 %, Aok cy ce moso-
npuspeaHe nospimHe cmamuace Ao 10.5 %. IToapyyja mog
MOAYIIPHPOAHOM BETETALIUjOM Cy CE IMMPHUAE Ha IIOAPYYja KOja
Cy Hekaaa O1aa o, mosonpupeaHnM nospursava. Hajsehe
peaykuuje cy 3abeaeKeHe y HOAPYYjUMa ca IPUPOAHOM Bere-
TALIHjOM, IPEAASHIM IIOAPYYjeM MaKHje H LIIyMa, MAIIHaIlHIMa,
Aok HajBehe moBeharse moBpiHa Geaerke MOAPYja TOA TIpH-
POAHUM TpaBaMa, 3EMAMUINTA CA IIHPOKOAUCHOM LIYMCKOM
BEICTALIMjOM M HCHABOAHaBAHO 00paArBo semmuure. Craru-
CTUYKU Haj3HAYAjHUj€ IPOMEHE OAHOCE CE Ha LIYME, IIOAYIIPH-
POAHa IIOApYYja (KOHBCp3I/Ij9. 0A 56.8 % A0 73.6 % yxynHux
IIPOMEHA TOKOM aHAAMBHPAHOT IIEPHOAR) H IOAOIPUBPEAHO
3eMmHuIITE. Berrauke moBpiHe ce yTAaBHOM KOHBEPTY]Y ¥
nomonpuspeaHo seMmumte (0a 61.6 % A0 92.7 %). Aakae, y
CMUCAY YIIOPEAHBOCTH PE3YATATA Y PETHOHAAHIM OKBHPHMA
youasajy ce oapehene camdnocTH, na ¢y npomeHe Hajseher
HHTEH3HUTETA Y KATCTOPHjH BEIITAYKE U HOAOIPUBPEAHE 1O~

BpIIMHE, IITO jC TPEHA IMPOMCHA AKTYCAAH Uy Ba‘{KOj.

3AK/bYHAK

Ha ocuosy CORINE nporpama xao MeToAQ AQmHHCKE
ACTEKLIHje ACTEKTOBAHE Cy BPEMEHCKO-IIPOCTOPHE IIPOMEHE
CTama ¥ KOHBEP3HUje 3eMAHIIHOT IToKpuBada y baukoj. Oa
YKYIIHO IeT Kateropuja u 26 kaaca kopuutherna 3eMAUIITa,
noce6HO ce ucThye noseharme yAeaa MOBpIINHA y KaTeropuju
BELITaYKE [IOBPIIMHE. Y KATCTOPHjH OAOIPUBPEAHE TOBPLIH-
He, IIOBPLLINHE [I0A HCHABOAHABAHUM OOPAAUBIM 3¢MAUIITEM
HICY PEAYKOBAAE CBOj YACO, IITO YKa3Yje Ha OAPXKHBOCT IOA0-
IIPUBPEAHE IPOU3BOASE 3ACHOBAHE HA 3EMAUIITHOM IIOKPHBAdY
Kao npupoaHoM pecypcey. Kaaca Bohmarm u naanraxe spHa-
cror Boha A0 2018. roaune nosehasa je mopunny 3a 6au3y
4000 ha (y oanocy Ha pedepentry 1990. roauny). I Tospumse
IIOA KYATHBHCAHUM ITApLIEAAMA CY HCKYCHAC HjUHTCH3UBHHjE
IpOMeHe (peAyKuuja nosprurHa 0p 0ko 21000 hay oanocy Ha
pedepeHTHY roauHy). Y 0cTaAMM KaTeropujaMa 3eMAHIIHOT

ITOKpHBaa HCOIIXOAHO jC YKa3aTH Ha KAACy AMCTOITAAHHMX IITyMa.

class of natural grasses, as well as the conversion of natural
grasses to heterogeneous agricultural areas (0.1 %).
Draskovi¢ et al. (2020) identified CORINE changes in
the Republic of Srpska, B&H (2000—2018). The authors
determined that the areas under forests and semi-natural
vegetation increased by 6.9 %, while agricultural areas
decreased by 10.5 %. Areas under semi-natural vegetation
have expanded into areas that were once under agricultural
land. The largest reductions were recorded in areas with
natural vegetation, transitional areas of maquis and forests,
pastures, while the largest increase in areas was recorded
in areas under natural grasslands, land with broad-leaved
forest vegetation and non-irrigated arable land. The most
statistically significant changes refer to forests, semi-natural
areas (conversion from 56.8 % to 73.6 % of total changes
during the analyzed period) and agricultural land. Artificial
surfaces were mostly converted into agricultural land (from
61.6 % t0 92.7 %). Therefore, in terms of the comparability
of the results in regional frameworks, certain similarities are
observed, so the changes are of the greatest intensity in the
category of artificial and agricultural areas, which is a current

trend of changes in Backa as well.

CONCLUSION

Based on the CORINE program, as a remote sensing
method, changes in spatio-temporal state and conversion
of land cover in Bac¢ka were detected. Out of a total of five
categories and 26 classes of land use, the increase in the share
of surfaces in the category of artificial surfaces is particularly
noteworthy. In the category of agricultural area, the area
under non-irrigated arable land did not reduce its share,
which indicates the sustainability of agricultural production
based on land cover as a natural resource. By 2018, the class
of fruit trees and berry plantations had increased the area by
nearly 4000 ha (compared to the reference year of 1990). The
areas under complex cultivation patterns experienced the
most intensive changes (reduction of areas of about 21000
ha compared to the reference year). In other categories of
land cover, it is necessary to indicate the class of broad-leaved

forests. The share reduction of areas under the mentioned
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Peayxiinja yaeAa OBpIIMHA TOA HABEACHOM KAACOM yKas3yje Ha
TpeHa Acdopecranuje Ha mpocropy bauxe. I'eaoaomixe nmpo-
MEHe Ca aCIIeKTa KOHBEP3Hje KAACA 3eMASUIIHOT TOKPUBAYA Y
bauxoj Hajuspaskenuje cy Tokom neproaa 1990—2000. roanne
M Ca ACTIeKTA YKYITHUX [OBPIUMHA U YACAA KAaca 3axBaheHnx
xonsep3ujoM. [ToBosHa je unmeHHIIa A CY KOHBEP3Hje KAa-
Ca 3eMAHIIHOT TOKPHUBAYA IOCEOHO U3PXKEHE HA PeAALHjU
IIOAOIPHUBPEAHE HOBPIIMHE — IIYME U IOAYIPUPOAHA BeTe-
Taluja, TAKO A2 HUCY Y Behoj Mepu uspaskeHn yrposkasajyhu
(axTOpH IOy T KOHBEP3Hje 3EMADHIIITA Y BELITAYKE ITOBPLIMHE.
Kaprupamem neposomkux npomeHa Ha ocHoBy CORINE Ho-
MEHKAATYPE yO4aBa ce MACHTHYaH obpasal] ipomMeHa (mpoMeHe
cy HajuspaxeHuje Tokom 1990—2000. ropnse).
ACTEpMHUHNCAHN PE3YATATH HCTPASKHBAHA IICAOAOLL-
kux npomena Ha ocHoBy CORINE mporpama u npumene
I'MC rexnoaoruje BaXXHH Cy 300r BUSyeAU3alldje IPOMEHA
o0 HaunHy Kopuinhema seMmumTa (CTPyKTYpE 1 KOHBEp3uje
3EMAHILHOT [IOKPUBada) Ka0 U IPOCTOPHE AUCTpUOyLHje
OBHX IIPOMeHa. Pe3yATaTu ce MOTy HCKOPHUCTHTH € aCIEKTa
BaAOpHU3ALIMje U IIAAHUPAaba ONITUMAAHOT HaurHa Kopuinhersa
3EMAUILTA, HAPOUUTO 32 IIOTPehE OAPIKHUBE ITOAHOIPUBPEAHE
IPOU3BOAE, TOceOHO MMajyhn y BuAy arpoekoHOMCKH 3Ha-
4aj bauke y AITBojsoaunn u Penry6anim Cp6uju. Y 6yayhum
HCTPXUBAbIMA AACKBATAH KOPAK O IIPEACTABAAAO MOAC-
AMpame CLeHapHja y HauuHy Kopuihema seMapHIITa pasu
AYTOPOYHOT MOHHTOPUHIA AUHAMHKE IIPOMCHA IIPUMCHOM

CLUE moaeaa (Verburg et al., 2002).

3axBajiHHLA

AyTopu cy 3axBaAHH 3a PUHAHCH]CKY NOAPIIKY MunucTap-
CTBa HayKe, TEXHOAOILKOT Pa3Boja M MHOBALIMja PCHy6AI/IKC
Cp6uje (npojextu 6p. 451-03-65/2024-03/200123, 451-
03-66/2024-03/200125 u 451-03-65/2024-03/200125),
ka0 u I Toxpajunckor cekperapujara 3a HAYKY ¥ TEXHOAOIIKH

pasBoj (npojexar 6p. 142-451-3485/2023-01).

class indicates the trend of deforestation in the Bac¢ka
region. Pedological changes from the aspect of conversion
ofland cover classes in Ba¢ka were most pronounced during
1990—2000 and from the aspect of total areas and share of
classes affected by conversion. It is a favorable fact that the
conversions of land cover classes are particularly pronounced
in relation to agricultural area — forests and semi-natural
vegetation, so that threatening factors such as the conversion
of land into artificial areas are not expressed to a greater
extent. By mapping the pedological changes based on the
CORINE nomenclature, an identical pattern of changes
can be observed (the changes were most pronounced during
1990—2000).

The determined results of research on pedological
changes based on the CORINE program and the application
of GIS technology are significant due to the visualization
of changes in land use (structure and conversion of land
cover) as well as the spatial distribution of these changes.
The results can be used from the aspect of valorization and
planning of the optimal way of land use, especially for the
needs of sustainable agricultural production, especially
bearing in mind the agro-economic importance of Ba¢ka in
Vojvodina AP and the Republic of Serbia. In future research,
an adequate step would be the modeling of land use scenarios

for long-term monitoring of the dynamics of changes using

the CLUE model (Verburg et al., 2002).
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