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OpurnuHaIHU HAy4HU paj

JAEMOI'PAOUYECKHUE U COIUAJIBHO-9KOHOMHWYECKHUE JIETEPMUHAHTDBI
3THOKYJIBTYPHOI'O JJUAJIOTA B COBPEMEHHOM POCCHUU:
B3IUIAAl TEOT PA®A-OBIIECTBOBEJIA

Aunexcanap leoprueBuy J{pyskunun’

! Accomarn poccuiickux reorpados-odimectBoBenoB (API'O) u Cesepo-Kaskazckuit HUM sxoHOMUUECKUX u
couaibHbIX pobiiem KOxHoro denepanbHOro yHusepcurera, Poccus

AnHoTanusi: PaccMoTpeHbI BaxkHEHIIHE 1eMOrpaduiIecKie U COIMATbHO-3KOHOMUYECCKOE (PAKTOPBI AITHOKYIIBTYPHOTO
Jaora B CoBpeMeHHOM Poccuu: penomysius, (BKJIF0YAast OTIEPEIKAIOIICe COKPALICHUE YACICHHOCTH PYCCKOTO 3THOCA)
u TpaHchopManus STHOIEMOrpaUUICCKOW CTPYKTYpPbI, PETHOHAIM3ANUS U POCT TCPPUTOPHAIBLHOTO COIHAIIBHO-
9KOHOMHUYECKOTO HEPABEHCTBA, MHO3THUYCCKHE (B TOM YHUCIIC U TPAHCTPAaHWYHBIC) MuUTparun. [lokazaHo, 4T0 TCHICHIUS
pocTa MOJUATHUYHOCTH PoccuM HOCHUT YCTOWYMBBIM XapakTep, a €€ Y4€T JO/KEeH CTaTh OCHOBOW JIOJTOCPOYHOMN
MHOTOBEKTOPHOW T'€OIMOIIMTUYECKON, TEOIKOHOMUYECKOM U T€OKYJIBTYPHOU CTpareruueckol akTMBHOCTH Poccuiickoit
Oenepanuu B Metaperuone EBpazus.

KutioueBble ¢j10Ba: STHOKYJIBTYPHBIN TUAJIOT, ASTOMYJISIINS, MUTPaLKs, COLIMAIbHO-O)KOHOMHYECKast TuHaMuKa, Poccust

Original scientific paper

DEMOGRAPHIC AND SOCIAL-ECONOMIC DETERMINANTS OF THE ETNO-
CULTURAL DIALOGUE IN MODERN RUSSIA: REFLECTIONS OF A GEOGRAPHER-
SOCIOLOGIST

Alexander Georgievich Druzinin'

I Association of russian socio-economic geographers (ARGO) and North Caucasus Research Institute
of Economic and Social Problems of the South Federal University, Russia

Abstract: The paper discusses relevant demographic and social-economic factors of ethno-cultural dialogue in modern
Russia: depopulation (including the anticipatory decrease in number of the Russian ethnos) and transformation of ethno-
demographic structure, regionalization and growth of territorial social-economic inequity, and ino-ethnic migrations
(including trans-boundary ones). It has been shown that tendency of poly-ethnicity growth in Russia is constant and should
be the foundation of long-term geopolitical, geo-economic, and geo-cultural strategic activities of Russian Federation in
Eurasian metaregion.

Key words: ethno-cultural dialogue, depopulation, migration, social-economic dynamics, Russia

BBEJIEHUE

CoBpemennasi Poccust — crpana OonbIInx
(MacmTaOHBIX 1O CBOUM aMIUIUTYAaM H
CJIEJICTBUSIM) M3MEHEHUH M CYILIECTBEHHEHIINX
TEPPUTOPUATIBHBIX COLIMAIBHO-3KOHOMHYECKHUX
koHTpactoB (/[pyxxunun, Konocos, [llyBainos,
2012, c. 336). IIpocTpaHcTBEeHHAss OpraHU3ALIUS
POCCHICKOT0 00IIIECTBA AMHAMUYHA, HepapXUIHa
U KpallHE YCIIOXHEHa, 4YTO IPEeaoNpeaeiseT
MHOT000Opa3ue pPEeruoHAJIbHBIX M JIOKAJIBHBIX

INTRODUCTION

Modern Russia is a country of vast (by
its amplitudes and results) changes and
significant territorial social-economic contrast
(Apyxunun, Konocos, Illysanos, 2012, c.
336). Spatial organization of Russian society
is dynamic, hierarchical, and most complex,
which determines the diversity of its regional
and local ethno-cultural dialogue contexts of
which most relevant are as follows:
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CUTyallUd OSTHOKYJBTYPHOTO JHajiora,
BOXXHEUIIUMHM COCTaBJISIOUIMMU KOTOPOrO B
HACTOSIIIEE BPEMSI BBICTYTAIOT:

- B3aMMOJECHUCTBUE PYCCKOW KYJIBTYpPbI C
ATHOKYJIBTYPHBIMHU KOMIUIEKCAMU IPYTHX HAPOJIOB
MHOTOHaIMOHAIbHOM Poccuu (qaHHble nepenucu
2010 roma BmMermarot rHbopMmaruro o 200 Hapoiam;
JIOJISL PYCCKUX B OOLIEH YUCICHHOCTH HACEICHUS
cocTtaBisieT 1oyt 78 %, B COBOKYIIHOCTHU C
OCTaJIbHBIMU CJIaBSHCKUMH HApPOJIAMU JOCTHUTas
80 %; B aTHOIEMOTpahUUECKON CTPYKTYPE CTPAHBI
TaKKe BECOMA JIOJIS «TEOPKCKOM COCTABIISFOLIEN
— 8,4 %, aBTOXTOHHBIX HapojoB CeBepHOro
KaBkaza — 4,5 %; B HECKOJILKO MEHBIIIEH CTENEHU
MpeACTaBICHbI ATHOCH 3akaBka3bs — 1,4 %, a
TaKXe MPEeICTaBUTENHN (PUHHO-YTOPCKUX HAPOJIOB
- okoJ10 2 %);

- MEXKOH(ECCHOHATHHOE B3aMMOJCHCTBHE
(MCXO0/1s1 M3 ITHUYECKOTO COCTaBa HACEJICHUS, A0S
MOTEeHIMATbHBIX NpuBepskeH1eB [IpaBociaBus Ha
Tepputopuu Poccutickoit Deneparyiv MOKeT ObITh
otieHeHa B 84 %, Mcnama —10,5-11,0 %, byyiuzma
—0,6 %, Ilporecrantusma — 0,2 %, Katonummszma
u Uynausma —no 0,1 %).

bynyun gpunsa Poccum TpaauMIIMOHHO
(byHIaMEHTAIBbHOM, «CTEP)KHEBOID, POOIEMaTHKa
STHOKYJIBTYPHOTO auajora oOpena ocolyro
AKTyaJbHOCTh B TIOCTCOBETCKHMH TEPHUO/I.
Pacnan CCCP, nosiBieHME HOBBIX TPAHUIl U
TEONOJIUTUYECKUX CYOBEKTOB (MOBJIEKIINX 32
c000#l TMepeopHEHTAINI0 XO3SUCTBEHHBIX U
TYMaHUTAPHBIX CBS3EH, PACUJICHEHUE MPEK]IEe
€MHOTO T'€O3THOKYJIBTYPHOIO MPOCTPAHCTBA),
MAacCOBBIE MUTpAllMU, POCT 3THUYECKOTO U
KOH(peCCHOHAILHOTO CaMOCO3HAHUS, KOPPEKIIHS
MO3UIUI CTPaHbl B MEXTyHAPOTHOM Pa3/IeJICHUU
TpyZa ¥ pOCT IEHTPO-Tiepr(epUHHBIX TPATUCHTOB,
JOMUHUPYIOIIAsi YCTAHOBKA Ha SKOHOMUYECKYIO
BBIrOAY (mpuuéM, B NOAABIAIOLIEH Macce
CUTYalluH, TPYMIIOBYIO, IEPCOHNU(DUITUPOBAHHYO)
— BCE 3TO OIArONPHUSITCTBYET TEPPUTOPHAIBHOM
COLMATbHO-9KOHOMUUYECKOW (parMeHTannu
(B TOM umMclie M aHKJIaBU3AlUH), CYyIIECTBEHHO
MoaudUIpys 6a30BbIC YCIOBHUS XO3SIHCTBOBAHUS,
COIMAIILHO-/IEMOTPa(pUueCcKoro 1, COOTBETCTBEHHO,
STHUYECKOTO BOCIIPOU3BOACTBA U MEXKKYIIBTYPHOTO
Jaliora.
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- relationship between the Russian
culture and other peoples’ ethno-culture
within the multinational Russian state
(2010 census provides information for 200
peoples; Russians make almost 78 % of
total population and 80% with other Slavic
nations; “Turkish population” makes a large
portion of the ethno-demographic structure
in the country - 8,4%, and the autonomous
peoples of North Caucasus make 4,5%; other
peoples of Caucasian region make 1,4%, and
Finno-Ugric peoples make around 2% of total
population),

- and relationship among different
religions (from the ethnical affiliation of the
population point of view the structure is as
follows: Orthodox population makes around
84%, Islamic — 10,5-11,0%, Buddhist — 0,6%,
Protestant — 0,2%, Catholic and Judaist — 0,1%
each).

Traditionally, Russia has had crucial
problems with ethno-cultural dialogue, which
were in the limelight during the post-Soviet
period. Breakup of USSR, new boundaries
and geopolitical subjects that caused shift
in commercial and human relationships,
disintegration of the previous uniform geo-
ethno-cultural space, mass migrations, rise of
ethnic and religious awareness, shift in the
country’s position at the international labor
distribution scene and growth of central-
peripheral components, as well as the finance-
oriented interests (mostly group-oriented
and personified) — all these favored the
territorial social-economic fragmentation (and
enclavization) and crucially modified basic
conditions of commerce, social-demographic,
and ethnic formation, including intercultural
dialogue.
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AHAJIMTUYECUM 1 CUHTE3HBIN
[IOAXO/I K OIIPEJIEJIEHHOM
[TPOBJIEMATUKE

Baxueimum ¢aktopoMm (M TPEHIOM)
MOCTCOBETCKUX 3THOIEMOTPaUIECKIX N3MEHEHUI
BBICTYIIAET, B YaCTHOCTH, YCTONUMBAs IETIOMYIISALNS
MOABJIAIOLIEN YacTh Teppuropun Poccuiickoit
®eneparmu. C 1989 no 2010 rr. Hacenenue Poccun
cokparuiock Ha 4117 Teic. (wnu Ha 2,8 %), npuuém
MHTEHCUBHOCThH mpouecca B 2002 - 2010 rr
0Ka3aJlach CyIIECTBEHHO BbIIIE (283 ThIC. YETIOBEK,
B CPEIHEM, €KETOHO), YEM B IIPEILIECTBY O
MexrepenucHoi nepuon (142 teic.). 3ameTum,
KCTaTH, 4YTO POCCUICKas NENOMyISIUs (IIPOSIBIISs
ce0st Kak JTOJrOBPEMEHHbI MHEPLIUOHHBIN TPEH]T C
NPUCYIIMMH €My KOHKPETHBIMU reorpa(puaecKumMu
CJICZICTBUSIMU U MPOSIBIICHUSIMH ) UMEET HE TOJIBKO
a0COJIFOTHOE, HO M COOTHOCHUTEIbHOE, OoJjiee
MacITabHOE MO CBOEH PETPOCTIEKTHBE U3MEPEHHE.
3a 1900 - 2010 rr. nonst Poccuu (B €€ COBpeMEHHBIX
TEPPUTOPHUAIBHBIX «paMKax») B MHPOBOM
HacejgeHuu cHu3uiaack ¢ 4,5 go 2 %. K 2050
rojly JJaHHBIM IOKa3aTejlb, CONNIACHO aBTOPCKUM
pacuéram, He npeBbIcuT 1,5 % (Apyxunun, 2012,
c.3-16).

Becb nocrcoBerckuii neprosi 00JIBIIMHCTBO
peruoHoB llentpansHoir Poccum m VYpana
WHTEHCHUBHO TEpsUIO HacelieHue (PUCYHOK). 3a
1989 -2010 rr. va 3,5 mutH. (w14 %) cokparunach
YHCJICHHOCTh JXuTedeil pernoHoB Cubupu u
Hanbaero Bocrtoka, 3HaMeHys coOoi oOmImii
«CIIBUM» IeMOorpaduueckoro NoTeHIMaa Ha 3amna/,
B €BPOIICUCKUI METapEruOH CTPaHbI. YIEIbHBIN
BEC a3MaTCKUX PalilOHOB B YHCIIEHHOCTU HACEJICHUS
Poccun, HEyKIOHHO pOCHIMII Ha MPOTSKEHUU
IOYTH BCEM COBETCKOW 3IOXU U JOCTUTIIMK B
1980-¢ ronp! (ot urora no roraamuein PCOCP)
MOYTH Y4, 32 IBA/ILIATH JIET COKpaTuiics 1o 1/5.

ANALYSIS AND SYNTHESIS OF THE
PROBLEM APPROACH

The crucial factor (and trend) of post-
Soviet ethno-demographic changes was the
somewhat constant depopulation on most
Russian Federation territory. From 1989 to
2010, Russian population decreased per 4,
117 people (or 2, 8%) and the process was
intensified during 2002 — 2010 period (283,
000 annual average) in comparison with
the previous census period (142,000). It is
noticeable that Russian population (a long-
term inert trend of specific consequences and
manifestations) had not only absolute but also
relatively bigger retrospective figures. For
1989-2010 period, Russian population ratio
within total global population decreased from
4,5 % to 2 % (within the country’s modern
borders). The indicators for 2050 are in
compliance with the author’s calculations of
1,5 % (Apyxunun, 2012, c. 3—16).

During the post-Soviet period, most
central Russia and Ural region intensively
lost population (see the map). During
1989 — 2010 period, population of Siberia
and Far East decreased per 3, 5 million (or
14%) and the general ,,shift” of demographic
potential was westward into European mega
region. Population growth in Asian region
kept growing during Soviet rule and in 1980
reached Y of total population but in the next
20 years it decreased per 1/5.

Ul|
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Kapma 1. H3menenue uucnennocmu nacenenus pecuornos Poccuu sa 1989-2010 ze.
Map 1. Changes in population number of Russia region for 1989 -2010 period

Ha ¢one BbIpa’)keHHOTO «00€3/I0AEeBaHUM
MOAABJIAIONIEN YacTH TEPPUTOPUHU CTPAHBI,
HaceJieHue (BHE 3aBUCMMOCTH OT €TI0 STHUUECKOM 1
KOH(pecCHoHaIbHOM MPUHAIEXHOCTH) YCTOHUMBO
KOHIICHTPUPYETCSI B HEMHOTUX JIUAMPYIOLINX
B COLIMAJIIbHO-DKOHOMUYECKOM OTHOLIEHUHU
peruoHax u ypOoaHUCTUYECKHX LEHTpax (KPYIHBIX
TOPOJICKHX arfioMeparysx), BcE B Oosee 3aMEeTHOM
Mepe BBICTYTAIOIINX, B 3TON CBA3H, «(HOKycaMm»
MOJIMAITHUYECKUX B3aUMOAEHCTBUI.

Cnenyer y4MThIBaTb, YTO B COBPEMEHHOMU
Poccun nputArarenbHOCTb I HACEIEHNs TOM Win
MHOM KOHKPETHO! TEPPUTOPUH ITPEAOTIPEAEIISIOTCS
HanuuueM y He€ 3((EeKTUBHBIX MPOU3BOJCTB
(OprEeHTHPOBAHHBIX, IPEXKIE BCETO, HA IKCIOPT),
e€ oOmeil «aemorpaduyeckoil Maccoi»,
JIOKaJIM3alyel KpyIHbIX TOPOJICKUX arioMepali,
Pa3BUTOCThIO HH(ppacTpyKTypbl. CTonp xe
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Aswe speak of the intensive ,,depopulation®
of most of the country’s territory, the
population (regardless of the ethnical and
religious affiliation) keep concentrating in
several regions with predominant social-
economic relations and large urban centers
(huge city agglomerations) in which poly-
ethnical relations prevail.

It should be taken into account that
inhabitation in modern Russia depends on
a territory’s efficient production (export-
oriented), the general “demographic mass”,
localization of large city agglomerations,
traffic availability of capital cities, and
infrastructural development. Furthermore,
it is crucial that a territory is rich in traffic
availability of capital cities and logistic
centers (Sankt-Petersburg, Vladivostok,
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CYLIECTBEHHbl TPAHCIOPTHAsI TOCTYNHOCTb OT
CTOJIMLBI U JAPYIMX Ba)KHEHIINX JIOTUCTUYECKUX
ueHTpoB (Cankr-IletepOypra, BnaauBocroxa,
Kamuuunrpana, Hosopoccuiicka, PoctoBa-na-/Iony
U JIp.), a TaKXKe JIMHUWA BHEIIHEIKOHOMUYECKOM
KOMMYHHKaIUH, 3Q()EeKTHBHOCTh MEHEPKMEHTA,
UMUK Tepputopun. BosMokHOCTH pasBuTHS
SKOHOMMKH U COCTOSIHUE CHUCTEMBI PACCEJICHUSI B
OoJ1ee 3HAYUTETBHOM Mepe (YeM paHee B COBETCKHI
IIEPUO/T) 3aBUCAT U OT IPUPOAHO-KIUMATUUECKUX
YCJIOBH, UMEIOLIENCS] peCypCHOM 0a3bl, BKIIOYAs
IIPOTYKTUBHOCTB CEJIbCKOXO3SIMCTBEHHBIX 3eMeb. B
MOCTCOBETCKOI Poccuu cyiecTBeHHBIM (pakTopom
COLIMAJIbHO-3KOHOMHUYECKOIO ycIiexa TEpPUTOPUN
SBIISIETCS U €€ CTaTyC, YTO HanOOJIee XapaKTepHO JUIs
T'OPOJIOB: B HOBOM apXUTEKTOHUKE TEPPUTOPHAILHOM
OpraHu3alliy POCCUICKOro OOILIECTBA B BHIMIPHIIIE
OKa3aJMCh TIJAaBHBIM OOpa3oM CTOJHUIBI, B
nepByl0 odepenpr ¢enepanbHbie. He ciydaiino,
OCHOBHBIM JIEMOTpa(UUECKUM aTTPaKTOpPOM B
obmiepoccuiickom MacTade BeicTymaet I. Mocksa,
4Yb€ HACEJIEHUE 32 JIBA MEKIIEPENUCHBIX MEPUOA
BbIpociio Ha 30 %; ¢ 1989 roga MockBUYaMu CTau
He MeHee 4,5 MJIH. MUTPAHTOB, YTO SKBUBAJIEHTHO
40 % naceneHus ropoja.

KonTpacTtHa (B cONOCTaBIE€HHUHU CO
CPEIHEPOCCHICKON ) U CUTYAIHA B Psi/IE PECITyOIHMK
Cesepnoro KaBka3za, ub€ NpenMyIIECTBEHHO
arpapHO€ HaceJeHHe Oarogapsi COXpaHsoOLIEMycs
BBICOKOMY €CTECTBEHHOMY IPHUPOCTY
(mocturaromemy B PecnyOnuke Murymerus u
UYeuenckoii Pecrryomuke 27-30 %o) 32 TOCTCOBETCKMIA
niepro] Beipociio Oonee uem Ha 30 %.

Bxnrouenne B coctaB PO HOBOCO31aHHOTO
(u, GesycnoBHO, Tsarorerouiero k IOry Poccum)
KpeiMckoro ¢enepansHoro okpyra (2,3 MIH.
xKHUTenel) emé penbeHee BBICBETHIIO FOTO-
3ara/IHbI BEKTOP «IIepeToKa» HaceneHus Poccun,
OJTHOBPEMEHHO YCWJIHMBAs aucOaIaHC MEXIY
COLMAJIbHBIMU IIPUOPUTETAMU (M OXKHJIAHUSIMU)
FO’KHO-POCCHHCKHX TEPPUTOPHIA U MX (DAKTUYECKUMH
SKOHOMUYECKHUMHU TPEHIAMH ¥ BO3MOYKHOCTSAMU.

B nocnenHee gecATHIETHE  TEMIIbI
€CTeCTBEHHON YOBUIM HaceleHUus (OCHOBHOM
IPUYMHBI JETIONY/ISALUN) B OOLIEPOCCUICKOM
MaciITade MOCTENEHHO CoKpaluarrcsa. Tem He
MeHee, JaXXe B OTHOCHUTEIBHO OJaronoiydHble

Kaliningrad, Novorossiysk, Rostov, etc.)
including foreign economic communications,
management efficiency, and territory’s image.
Economic growth and migration system now
depend more on the natural-climate conditions
than they used to during the Soviet period
(resource bases, productivity of agricultural
land). In post-Soviet Russia, a key factor of
the social-economic success of a territory
was its status, which was most typical of
cities. The recent architecture of territorial
organization of Russian society was most
favorable for federal capital cities. It is not by
chance that the key demographic attractor was
Moscow, the population of which between the
two censuses grew per 30%; and ever since
1989 Moscow has had more than 4,5 million
migrants, i.e. 40% of total city population.

In comparison with central Russia, the
situation is quite opposite in a whole range of
North Caucasus republics, where population
is mostly agricultural and birth rates are high
(up to 27-30%0 in Ingushetia and Chechen
Republic) as they grew per more than 30%
in post-Soviet period.

Russian Federation now covers the
territory of Crimea federal county (which
undoubtedly belongs to southern Russia,
with 2,3 million people) and the south-east
population migrations became even more
diverse. At the same time, the misbalance
among social priorities has grown in south
Russian territories, including the economic
trends and options.

Over the last decade, the natural loss of
population (the key reason for depopulation)
has generally decreased. Still, during the
relatively successful period of 2010 — 2013,
22 regions in the country have suffered natural
loss coefficient of 5%0, and nine other regions
it was more than 3%0. Besides, the second
decade of 21st century is facing the natural fall
(affected by ,,demographic wave®) that will
surely grow, and depopulation (prolongation
of modern social-demographic conditions of
»Zero” age) will reach its previous peak along
with the corresponding process of ,,ethnical
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2010-2013 rr. B 22 pernonax crpanbl KO3 HuIueHT
€CTECTBEHHOU yOBLTH MPEBBIIIAI 5%o; B €IIE TEBATH
—ocrasajics Belle 3 %o. Bripouem, k KOHILy BTOpOro
necsituneTust XXI Beka ectecTBeHHast YObLIb (1071
BoznelcTBueM 3(ddexra «aeMorpapuueckoi
BOJIHBI») BHOBb HEH30€KHO BO3pacTéT, a
Jenonyysauus (Ipu IOpOJIOHralluyd COBPEMEHHBIX
COLIMATBHO-TIEMOT pa(pUUEeCKIX YCIIOBHI «HYIEBBIX»
TOJIOB) TIPAKTUIECKH IIOBCEMECTHO 0OPETET OBLTYIO
CHJIy, PAaBHO KaK U KOPPECIOHAMPYIOIINN C HEH,
II0CJIE/IOBATENbHO Pa3BOPAYMBAIOIIMIACS MTPOLIECC
«3THUYECKOTO 3aMELICHUsA», B CBOK OYepellb
YpeBaThblii STHOKYJIBTYPHBIMH TPaHC(HOPMAIUSIMH
Y 3THOMNOJIUTUYECKUMH PUCKAMU.

Baknenmmii, HaIIpsIMyIo IPOELHUPYIOLIUICS
Ha MacmTad U reorpaduio BHYTPUPOCCHIICKOTO
STHOKYJIBTYPHOIO JHAiora acnekT pOCCHUCKOMN
JENOMYIISALMY — OEPEKAOLLIEE (32 MEKIIEPEUCHON
nepuoa — Ha 4,4 %) coKpalleHue YUCICHHOCTU
rocygapctsoobpasyromero 3THOca  —
COOCTBEHHO PYCCKOTO HAacelIeHHs. 3a MOCIEIHUMA
MesxnepenucHoi nepuof (2002-2010 rr.) yactuuHas
«aepycuukanus» STHUYECKOH CTPYKTYpPHI
HAaceJICHUsl OKa3ajach XapakTepHOW mis 72
peruonoB Poccun (Hpyxunun, 2013, c. 3—15).
[Tpruém, ecim B LIEJIOM 110 CTpaHEe A0JIs PyCCKUX B
3THUYECKON CTPYKTYpE HACEJICHUS 3a MOCIIEIHUN
MEXKIIEPENUCHON TMepuoj COKparuiaach Ha 2,1
IIPOLICHTHBIX IIYHKTA, TO, K Ipumepy, B Karyxckoit
obnactri—Ha 7,5, Pszanckoii oonactu— 5,5, Tepckoit
—5,9, Hoeroposckoii — 5,3. Pecrryomike MopaoBust
— 7,7, Kuposckoii obmactu — 8,0, AcTpaxaHCKOM
obnactu — 8,6 %. Tem He MeHee, COOCTBEHHO
PYCCKMH 3THUYECKUUA KOMIIOHEHT ITPOJIOJIKAET
ocraBarbcs npeodnanaromum (6onee 50%) B 77
cyobekrax P®; B 58 pernonax ynenbHbIA Bec
STHUYECKUX PYCCKUX B HACEJICHUH MPEBBILLIAET 75
%. U Tonbko B 12 cyobekTax denepaiinul (MMEIOIINX
CTaTycC «peciyOIIMKI)) PyCCKHE COCTaBIIAIOT MEHEE
50% nHacenenus, NpUYEM, MUHUMAJIEH YAEIbHBIN
BEC PYCCKOI'O HACEJICHNUS B FOTO-BOCTOYHOM CEKTOPE
Cesepnoro Kagkaza: Pecriyonuke [larecran (3,2%),
Yeuenckoit Pecnybnuke (1 %) n PecnyOnuke
WNurymerus (0,5 %).

Pazymeercs, B conocrasnenuu ¢ CCCP (B ero
CTPYKTYpE 107151 STHUYECKUX PYCCKHUX COCTaBIIsLIA
50,8 %) coBpemeHHas Poccusl B LIETIOM CyLIECTBEHHO
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replacement®, burdened by ethno-cultural
transformations and ethno-political risks.

The most important aspect (the one which
directly affects the space and geography of
intra-Russian ethno-cultural dialogue) is the
aspect of Russian depopulation, i.e. sudden
decrease (4, 4% between two censuses) of
ethnos that make up the country — Russian
population. During the latest period
between two censuses (2002 — 2010), partial
,,derussification” of the ethnical structure was
typical of 72 regions in Russia (/[IpyxuHus,
2013, c¢. 3-15). Therefore, if Russian
populations ratio decreased per 2,1 percent, In
Kaluska region it decreased per 7,5, Ryazan -
5,5, Tverska — 5,9, Novgorod 5,3, Mordovia —
7,7, Kirovska region — 8,0, Astrakhan - 8,6%.
Still, it is Russian ethnical component that
remains predominant (more than 50%) in 77
subjects of Russian Federation; in 58 regions
Russian population makes 75%. Only in 12
regions with the status of a republic Russians
make less than 50%, and the minimum average
of Russians is in southeast North Caucasus:
Dagestan 3,2, Chechen Republic 1% and in
Ingushetia 0,5%.

In comparison with USSR (in which
ethnical Russian made 50, 8%), modern Russia
is ethnical less diverse. Still, taking into
account the historical development of Russian
ethnos, modern location, and specificity
of federal organization of the country — it
is not realistic (it is even dangerous!) to
consider it as an exclusively mono-national
country, especially if we say that ratio of
Russian population keeps decreasing: in
2002. — 79, 8%; in 2010. - 78%. Up to
2050, unless the trend changes, the figures
will be down to 68% (or even 55% in south
Russia, including north Caucasus republics
and Kalmikia) (Apyxunun, 2012, c. 3—-16).
The poly-ethnicity growth in Russia displays
long-term tendency, and geographically this
means a complex division of mono-ethnical
(and multi-religious) and poly-ethnical
territories, followed by growth of ino-ethnical
diaspora with broad ethno-contact zones and
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6oJ1ee OTHOPOJTHA 110 ITHUYECKOMY cocTaBy. OTHaKO
C y4€TOM BCEU MCTOPUU COPA3BUTHUS POCCUNCKUX
THOCOB, UX COBPEMEHHOHN JIOKAJIM3ALUUU U
cietpukn enepaTiBHOTO YCTPOUCTBA CTPAHBI
— e€ He BepHO (M omacHO!) BOCHPUHUMATH
HUCKJIIOYUTEIbHO KaK MOHOHAIMOHAJIbHOE
rOCyAapCTBO, TEM O0JIEE, YUUTHIBAS, UTO YCIbHBIN
BEC PYCCKUX B HACEJICHUHU CTAOMIIBHO COKPAILACTCS:
B 2002 — 79,8 %; B 2010 — 78 %. K 2050 rony
(eciu TpeHI HE M3MEHUTCS) COOTBETCTBYIOLIAS
mudpa cHu3uTCs 10 68 % (HEemoCcpeaCcTBEHHO Ha
IOre Poccum, BKIIIOYAOIIEM CEBEPOKaBKa3CKHE
pecryomuku 1 Kanmvbikuro — 10 55%) (ApyxuHuH,
2012, c¢. 3—16). Poct nonmuytHryHocty Poccuu, B
9TOM KOHTEKCTE, OOpETaeT YepThbl JOJITOCPOUHON
TEHJCHLHUH, TeorpauyecKku TMpPOSBISAICH B
CJIOKHOM 4epecrnojOCUIle MOHOATHUYECKUX (U
MOHOKOH()ECCHOHANBHBIX) U MOIMITHUYECKUX
TEPPUTOPUIL, POCTE U «YKOPEHEHNID MTHOAITHUUECKUX
JIMACTIOp, HATWMYUU OOLIMPHBIX 3THOKOHTAKTHBIX
30H U pa3HOMAcIITaOHBIX apeaJioB ¢ HHTEHCUBHOM
TpaHchopmanueil dTHOAEMOTrpadUUIECKOH
CTPYKTYPBIL.

BaxxHo, mpu 3TOM, OCO3HaBaTh, YTO KaK B
1990-e, Tak u B nepByto nojaoBuHy 2000-x rogoB
«aepycuuKanum» STHUYECKOH CTPYKTYpPHI
HacesieHust Poccun B 11€710M IIPOTUBOIECHCTBOBAIIN
XapaKTepHbIE Ul TOTO MEPHO/ia MUTPALMOHHBIE
BEKTOpBI. 3a nepsbie 15 nocrcoBerckux et (1991-
2005rT.) TUTYIIBHBIE [UTS CTPAH «HOBOTO 3aPyOSKbsD)
HaIMOHAJILHOCTH YBEIUYWIN HaceneHue Poccun
BCero Ha 542 TbIC. YEJIOBEK, TOIJIa KaK 3a CUET
UMMUTPAHTOB PYCCKOW HAIIMOHAJIBHOCTH OHO
Bo3pocio Ha 5231 Teic. (PeibakoBckuii, 2009).
NMeHHO TpaHCrpaHuWuyHas MUTpALUsl BCe
IIPEILIECTBYIOIINE TO/IbI HE TOJILKO MOIEPKUBAIIA
nemMorpaduyeckuii MOTEHUUaN CTPaHbl, HO H
crabunusupoBana €€ 3THOAEMOrpaduyecKyro
CTpyKTypy. Ecnu, abcTparupysick OT peanui,
MOJTHOCTBIO MCKIIOUUTH U3 Pacu€ToB «(pakTop
Murpauum», o u3 147 mus. poccuss (1989 ) k
2002 r. Ha teppuropuu Poccuiickoit ®deneparmu
JOJDKHO OBLTO OBI «ocTarbes mopsiaka 139 mun.;
nepenuch xe 2002 . «1oKa3ana» HaJIu4ue OKOJIO
145 mun. wenosek. [udpa 3ra mox Bo3neiicTBreM
CYILIECTBEHHBIX TEMIIOB €CTECTBEHHOIO CIaja
(ocobenno B iepByto nonosuHy 2000-x 1) k 2010

areal with intensive transformation of ethno-
demographic structures.

It is crucial to comprehend that 1990s
and first decade of 2000s witnessed
,derussification” of ethnical structure of
Russian population. In first post-Soviet
years (1991 — 2005) official nationalities
from countries of ,,new borderline area“
increased Russian population per only 542
thousand people, and at the same time the
population grew per 5231 Russian immigrants
(Pri0akoBckmii, 2009). It was precisely the
trans-boundary migrations that helped the
demographic potential in the country and
stabilized its ethno-demographic structure. If
we decided to exclude ,,migrations factor*, it
would mean that out of 147 million Russians
(1989), in 2002 Russian Federations should
have around 139 million. 2002 census still
showed figures of around 145 million people,
which, influenced by fast natural decline,
could have been 140 million in 2010. But
the facts were according to the census that
Russia had the population of 142, 9 million.
As 2 million citizens left the country in 1989,
it is only the ,,superficial” statistical data that
indicate not less than 14 million immigrants
to Russian Federation during the 1989 —
2010 periods. This practically means that
each tenth citizen included in 2010 census
was a post-Soviet immigrant. Therefore,
despite the large Russian diaspora all over the
world (Germany, USA, UK, Israel, etc.) and
the country’s depopulation, modern Russia
simultaneously tends to be actively populated
by people from abroad.

At the moment of USSR breakup, out
of 145 million Russian, 25, 2 million lived
outside the Russian Federation borderline
(Kaby3an, 1996). Migration input of ethnic
Russian decreased in time and according to L.
L. Ribakovski in 2000 post-Soviet countries
released 2, 6 times less people in comparison
with 1995 to Russian Federation, and in 2005
it was 2, 1 times less in comparison with
2000 (Ppi6axoBckuii, 2009). Starting with
first decade of 2000s, the basic resource
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I. Momia mpeBparuThes B 140 MiH., HO (hakTHUecKu
(comacHo utoram repenucu) B Poccun okazanoch
3apuxcupoBano 142,9 MiTH. sxuTeNeH. YUUTBIBAS, UTO
crpaty ¢ 1989 . okuHyI0 10 2 MITH. TPKAH, TOIBKO
CTATHCTHYECKH «YJIABITMBAEMBIID) JeMOrpapuuecKuii
notok B Poccuiickyro @eneparpro 3a 1989 - 2010
IT. OKa3zajicsi He MeHee 14 mutH. yenosek. To ecTb
MPAKTUYECKU KAXKJIbI JECATHIA M3 MPOLLEAIINX
npouenypy nepenvicd B 2010 rogy — UMMHUTpaHT
nocTcoBeTckoro nepuoza. ChopMupoBaB, TP ITOM,
JI0OCTAaTOYHO MHOTOUYHCIIEHHYO, PACCPEIOTOYCHHYTO IO
MHOTHM CTPaHaM U METapervoHaM IUIAHEThI IUAacTiopy
(Fepmanmsi, CLLIA, BenmkoOpuranust, V3pars u 11p.)
Y UCTIBITHIBAS JETIOMYISIHIO, COBpeMeHHas Poccus,
TakuM 00pa3oM, OIHOBPEMEHHO BBICTymana (u
IPOJIOJKAET BBICTYNATh) U KaK aKTUBHO 3acesisieMast
W3BHE CTpaHa.

Nummmposanseiid pacniagiom CCCP — k Tomy
MOMeHTy u3 145 MiH. pycckux 25,2 npoXuUBaIi 3a
npenenamu PO (Kabyzan, 1996), MurparoHHbIH
TIPUTOK STHUYECKHX PYCCKUX B PoccHio, B TO ske Bpems,
071 OT ToJ1a CTa0MIIbHO cokpartaics (o oreHke JLJI.
Pri6axoBckoro, B 2000r. 3 TIOCTCOBETCKHUX CTpaH B
Poccuiickyro @eneparmro npuObUIO PyccKux B 2.6
paza MeHblle, yeM B 1995t a B 2005 — B 2.1 paza
MeHblie 1o cpapHeHuro ¢ 2000 1) (PpibakoBckwid,
2009). Co Bropoit nosioBunbl 2000-X IT. OCHOBHBIM
PecypcoM BOCTIONTHEHHS IeMOrpa(uyecKux moTephb
Poccun BBICTYNArOT MPEMMYIIECTBEHHO TIOPKCKUE
(1 mcnmamMckue Mo JIOMHHHUPYIOIEH KoHpeccuu)
rocynapctBa LleHTpanpHOU A3sum (ObIBIIHE
COIO3HBIC PEeCIyONIMKH), YTO YKe ceiuac mpuaaét
POCCHIACKON JICTIOMYJISIIIAU  YePThl  MACIITaOHOM
KyJIbTYpHOU (TIOBEICHUECKOM, IIEHHOCTHOM)
TpaHc(hopMaLK, CTaBs €€ B IPSMYIO 3aBHCHMOCTb
OT JMHAMUKH ¥ HANPABICHHOCTU MHTETPAIMOHHO-
JC3UHTErPAllMOHHBIX  TPOLIECCOB B  OBICTPO
BUJIOM3MEHSIOLIEH CBOM COLMAIbHO-OKOHOMUYECKUM
U sTHOZeMorpaduueckuii «wianmuahT» EBpazun
(Xpy>xunun, M6parumos, bamekan, 2013, c. 78-87).

V4Y€T CIOKMBIIECHCS K HACTOALIEMY MOMEHTY
BO3pPAcTHOM CTPYKTypbl HaceneHuss Poccum u
psila CONpEICNBHBIX C HEl TOoCyJapCTB (BKIFOUAs
TIOCTCOBETCKHE, aKTHBHO BOBJICYEHHBIE B IPOLIECC
MUIpaLoHHOro ooMeHa ¢ Poccuiickoit deneparyeii)
U OCYILECTBIEHHBIM Ha 3TOW OCHOBE IIPOTHO3
(METOIOM «TIOJIBMKKIY TE€HEpaLfii) YMCICHHOCTH
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of filling demographic holes in Russia
mostly originated from Turkey (Islam-
dominated) and Central Asia states (former
federal republics), which made Russian
depopulation culturally diverse (dynamic
and valuable) and there was a direct inter-
dependence between dynamics and direction
of integration-disintegration processes and
fast changes of social-economic and ethno-
demographic ,,space* of Eurasia ([IpyxunuH,
HNo6parumos, bamexkan, 2013, c. 78-87).
Taking into account the Russian population
age structure and neighboring countries
(including post-Soviet ones which actively
participate in the migration exchange with
Russia Federation) along with the population
(generation “movement” method), we might
expect that modern “demographic donors”
of Russia (Uzbekistan, Kirgizia, Tajikistan —
prolonging the center-periphery components
formed in Eurasia) in the next three and a
half decades may offer our country not more
than 7-8 million immigrants, which is 20 %
of Russian “natural” demographic losses.
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HACEJICHHS, TIO3BOJISIET TI0JIArarh, YTO COBPEMEHHBIE
«aemorpadrgeckue 1oHOpbD» Poccnu (Y30ekucTaH,
Kuprusus, Tamkukuctan) HOpu MPOJOHIALUN
CIOXUBIIMXCS B EBpazum nieHTpo-neprdepuitHpx
TPAJIICHTOB B TPSUIYILME TPH C IOJIOBUHOM JICCSTUIICTHS
OyIyT CIOCOOHBI TMPEJIOKUTh HAaIIeH CTpaHe B
COBOKYITHOCTU He Ooriee 7 - 8 MJIH. MUTPAaHTOB, YTO
b Ha 20 % BOCTIONTHUT POCCHUICKHE «ECTECTBEHHBIE
JieMorpaguUeCcKre MOTEpH.

Tab. 1. I[Ipoenos uucnennocmu nacenenust Poccuu u e€ «egpasutickux coceoeiy
(6e3 yuéma gpaxmopa mexcoyHapoOHOU Muepayui)(CocmaesieHo asmopom)

Tab. 1. Prevision of Russian population forecasts including “Eurasian neighbors”
(Without the factor of international migration) (designed by the author)

T'unorernyeckas
. (Ha ocHOBE yuéra
Unesenoers | roronoy enepaiun | 20 (epeseno) |y o | Goraman
Haceneny, 2013 r. B rarasone 25-54 TO/I0BO} reHepaiii renepanuu 3a 2012 TeHeparuii)
. N . B qmanaszone 0-14 p 21(1) 45 pan
ThIC. Yell. roza B Haa/ieneﬂnu, fet B Haceenm, % - IT. qgggz}e;:)g )
HaceJsieHus k 2045-
50
Hypothetic
Ratio (mean value) | Ratio (mean value) Changes in es{;r:ilagc;n r(;lfb .
Population in 2013 | of annual generation | of annual generation | generation portion p Oglr 202 5 21(1) 50 ©
(thousands) portion within 25- | portion within 0-14 for 2012-2045 period (ba-se don
0, 0, .
54 range, % range, % period expected generation
changes)
Poces 142500 1,53 1,06 0,69 98325
Azepbaitmxan
Azerbaijan 9590 1,50 1,51 1,01 9685
Amenis 3064 1,53 15 0,75 2298
Adranucran
Afghanistan 31108 0,99 2,84 2,87 89279
Georgin 4942 141 102 0.72 3558
Hpar 79853 1,51 1,57 1,04 83047
Khasastan 17736 1,42 1,65 116 20573
Kupruzus
Kyrgyzstan 5548 1,31 1,98 1,51 8377
Tamxukucran
Tajikistan 7910 1,28 2,23 1,74 13763
TypxkmeHucTaH
Turkmenistan 5113 1,39 1,78 1,28 6544
TT%?EEI; 80694 1,42 1,72 1,21 97639
V36ekucran
Uzbekistan 28661 1,42 1,69 1,19 34106
Ulraine 44573 1,5 0,93 0,62 27635
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K cepenune XXI Beka MOXHO TakKxke
YBEPEHHO IIPOrHO3UPOBATh OLIYTUMBIA «IIPUPOCT
nemorpaduueckoi «macchdy Mipana u, B eié OomnbIei
Mmepe, Typuuu (rocyaapcTsa, KOHIIEHTPHPYHOILETO
IIOJIOBUHY TIOPKOSI3bIYHOIO HACEJIEHUSI IJIAHEThI
U, B 3TOH CBf3U, O0JAJaOUIETO CYIIECTBEHHBIM
IIOTEHLMAJIOM BIIMSHUS BO MHOTHMX pEruoHax
MOCTCOBETCKOTO MPOCTpaHCTBa) (ibidem), mowcTrHe
«B3PBIBHBIC» TEMITBI IEMOTPAPUIECKOI THHAMUKA
CMOXET MPOAEMOHCTPUPOBaTh AdraHucTan
(Tabmuma). MurpammoHHOE «IIOBEJICHUE)
HaCEJIEHUsI 3TUX CTpPaH, UX I€0IKOHOMHYECKOE
TIOJIOKEHHUE, TEOONUTUYECKAs! TTO3ULIMS, PAaBHO KaK
Y T€OKYIBTYpHAasI CIIELA(HKA — yIKE B CPEIHECPOUHOM
MIEPCIEKTHUBE CTaHyT OKa3bIBaTh BCE BO3PACTAOLLIEE
BIIMSHME HA XapakTep 3THOKYJIBTYPHOIO JUajiora
BO MHOTHMX permoHax M cyopermoHax Poccum,
IIPEAONpeENeNsis IPUOPUTETHOCTb B HEM PYCCKO-
TIOPKCKOT'O MEKITHUUECKOTO B3aUMOJICHCTBUS, a
TAKKe COPA3BUTHS KOH(PECCHOHATIBHBIX CHUCTEM
[IpaBocnasus u Mcnama.

HaGmronaemplii 3THOAEMOTpadUUecKuil TpeHsa
IIPOELUPYETCS] Ha 3THOKYJIBTYPHYIO CUTYalMIO,
NpEeONpPENEIISET €€ NePCHEKTUBY (TIPeLyralaHHyo,
B YAaCTHOCTH, ITOYTH IIOJITOPA CTOJIETUSI TOMY Hazaz M.
lacriprHCKIM, TIONAraBIINM, 9TO «. . .B OyITyIIeM, ObITh
MOXeT, HefrasiekoM, Poccru cykaeHo OylieT caenarsest
OJIHHMM U3 3HAUUTENIBHBIX MyCYJIBMAHCKUX TOCYAAPCTB,
YTO... HUCKOJBKO HE YMAaJMT €€ 3HAYEHUsS Kak
BEJIMKOI XpUCTHAHCKOM JiepkaBbDy) (I'acripuHCkui,
1881), 4T0 HE TOJIBKO AKTYAITU3UPYET MPOOIEMATHKY
MEXKYJIBTYpPHOIO JIMAJIOra, HO U CYLIECTBEHHO
pacumpsieT ero 00IIeCTBEHHO-TeorpaduiecKuit
KOHTEKCT, 0OpETAIOIINI CBOMCTBA TPAHCTPAHUIHOTO,
MEKCTPAHOBOT0, MIHTEPLIMBIIN3ALMOHHOIO0. BCE 210,
KaK TpeJICTaBIsIeTCs], TpeOyeT CKOOPAMHUPOBAHHOM
aKTMBHOCTH POCCHHCKOTO OOIIecTBa IO PSIy
IIPUOPUTETHBIX HAIIPABIICHUI:

- Bo-nepBbIX, CBEpX UyTKOIO OTHOILEHMS K
9THUYECKON COCTABIIAIOIIEW TEPPUTOPUATIBHOU
COLMAJIbHO-ODKOHOMUYECKOM U  KYJIbTYpPHOHU
JUHAMUKHU, JEUCTBEHHBIX YCHIMHA IO
rapMOHU3AIMM MEX3THUYECKUX OTHOILIEHUH, B
TOM YMCJIE MEPAMH COLMATIBHO-3KOHOMHYECKON U
peruoHaiibHOM nonmThky. Jlymas o Poccun u BCE B
BO3pacTaroIiell Mepe 0co3HaBasi €€ OOIIeCTBEHHO-
reorpaUyecKre peaau Kak eIMHCTBO PA3HOTO (TI0
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We may also forecast that in mid-21st
century there shall be a reasonable “growth”
of demographic “mass” in Iran and Turkey (a
country in which more than half of Turkish-
speaking world population is concentrated
and which has a large potential influence
on any post-Soviet regions) (ibidem),and
we may also expect a ,,powerful” tempo of
demographic dynamics that might also affect
Afghanistan (see table). Migration ,,behavior*
of the population of these countries, their
geo-economic position, geopolitical location,
and the geo-cultural specificities in close
future may affect the nature of ethno-cultural
dialogue in many region and sub regions in
Russia giving the priority to Russian-Turkish
inter-ethnical relations and development of
Christianity and Islam.

The observed ethno-demographic trend
affects the ethno-cultural situation and
predetermines its perspective, so we may now
say that there is something prophetic in the
assumption of I. Gaspinski made a century
and half ago that ,,in not so distant future,
Russia will become one of the crucial Moslem
countries, which (...) will not minimize its
relevance as a country of Christianity at all*
(Facupunckuii, 1881). This does not only
actualize the problem of intercultural dialogue
but it also expands its social-geographic
context, which adopts trans-boundary,
interstate, and inter-civilizational features.
All this call for coordinated activities of
Russian society according to the priorities
as follows:

- Firstly, a sensitive handling of ethnical,
territorial, social-economic, and cultural
dynamics, effective efforts to harmonize
inter-ethnic relations, and measures of social-
economic, and regional policies. As we think
of Russia and raising awareness of its social-
geographic reality as a unique diversity (due
to ethno-demographic structure, dominant
manner of production, lifestyle, geographic
features, etc.), and focus on problems and
tendency that the country is facing, it is
important to take the general Eurasian
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STHOIEMOTPahHIECKOI CTPYKTYPE, TOMUHUPYIOIIEMY
XO3SICTBEHHOMY YKJI]Ty, YPOBHIO M 00pa3y KU3HH,
JaHMUAQTHEIM OCOOCHHOCTSM U T.11.), (POKYCHUPYSICh
Ha MPUCYILIUX CTPaHe TEHIACHIMAX U MpolieMax,
BAYKHO, OZTHOBPEMEHHO, BUJIETh MX IPEUMYILIECTBEHHO
oOmIeeBpa3suiiCKUil TeHEe3WC M Macimrao.
KyneruBupoBaHue afganTUBHBIX (YUMTHIBAIOLIMX
PETMOHANIBHBIN U JIOKAJIBHBIA XO34MCTBEHHBIMN,
cenuTeOHbI, NPUPOAHO-TAHAMADTHBIH,
MEHTAJIbHBII 1 NTHON KOHTEKCT) ITO/IXO/I0B U PELLICHUIH
B ITOJIUTHKE U B 3KOHOMHUKE HEOOXOIMMO COYETaTh C
MHOTOBEKTOPHOH (BEPHO cKa3aHo — Poccus — cTpana
MHorococesickoro mnosnoxenust) (Tperisum, 2009,
c. 372) reononMTUYECKON, T€OIKOHOMUUYECKON U
T€OKYJIETYPHOU CTPAaTern4eCKOl aKTUBHOCTBIO B
Meraperuose Eppazun.

-Bo-BTOpBIX, NPOAOILKEHUS LIETIEHAIIPABICHHOM
PEKOHCTPYKLIMH PYCCKOIO (BEIMKOPYCCKOI0) 3THOCA
KaK OCHOBBI POCCHMCKOHW TI'OCYIapCTBEHHOCTH
(YyuuThIBasi, 4TO B IPOILIOM CTOJIETMH HMEHHO
accummisinus obecneunna g0 50 % mpupocra
4HCIeHHOCTH pycckoro Hacenenus) (KaOyszaw,
1996) u Bocco3nanusi (B HOBBIX, HPOAOJIKAFOIINX
CTPEMUTENIHO MEHATHCS YCIIOBMSX) a/IeKBaTHOM
Poccun cynepatauueckoit nenoctHoctu. Crienyer,
IIpY 3TOM, YYUTbIBaTh, YT0 B Poccuu mpoucxomur
HEYKJIOHHOE COKpAILEHUE T'OMOTE€HHOCTH Kak
PYCCKOI0, TaK U HEPYCCKOIO HACEJIEHUs. 3a MEPHO
OZIHOBPEMEHHOM JKU3HU TPEX MIOKOJICHUH STHUYECKU
TOMOTEHHBIMU MOTYT ce0st cunrtath 60% PyCcCKHX U
40% HepycCKuX (3THMYECKU HEOIPEICIICHHBIMMU,
coorBercTBeHHO, 17 u 20%). Ilourm 1/10
IeTEPOreHHBIX JIML[ PYCCKOM HAalMOHAJIBHOCTU
y4YacTBYEeT B MEXKITHHUECKOM OOMEHE IpPH CMEHE
OJTHOTO MOKOJICHHUS IPYTHM. BeposiTHO, ToHao0uTCst
MEHEE CTOJETHs, YTOObI JOJ ‘‘YMCTOKPOBHBIX
pyccKux omycTiach 10 S0% YMCIeHHOCTH PYCCKOTO
stHoca (PwiOakoBckuii, CurapeBa, XapiaHOBa,
2001). B a0l cBA3M BaKHEMILIEW CTpAaTEruuecKon
3a/1a4el CTAaHOBUTCS 00ECTIEYEHNE TEPPUTOPUATILHON
(paBHO KakK M TIOJMTUKO-PKOHOMUUYECKOMH,
COLIMO-KYJBTYpHOM) 1enocTHocTH Poccuiickoii
®denepai U NIPOTUBOJAECHCTBUE NE€CTPYKTUBHOM,
pazpymmTensHoi it Poccun (4, K coXkayeHuto,
KaK CBHJETEIbCTBYIOT UTOTU COLIMOJIOTMUYECKUX
OIPOCOB, A0CTaTouHO momyisipHoid) (http:/www.
levada.ru/archive/mezhetnicheskie-otnosheniya/

point of view regarding the genesis and
standards. Cultivation of adaptive (regional
and local commercial, urban, natural
landscape, mental, and any other context)
approaches and solutions in both politics and
economics, it is crucial to harmonize them
with the multidirectional (as Russia has many
neighboring countries) (TpeiBum, 2009, c.
372) geopolitical, geo-economic, and geo-
cultural strategies in Eurasian metaregion.
-Secondly, continuation of reconstruction
of Russian (all-Russian) ethnos as the
foundation of Russian statehood (we should
hereby take into account the fact that in the
last century assimilation provided up to 50
% of Russian population growth) (Ka0y3aH,
1996) and creation of adequate Russian
super-ethnic homogeneity (which quickly
change under the new conditions). We should
hereby mention that there is constant decrease
of homogeneity of both Russian and non-
Russian population in the state. In the time
when three generations live simultaneously,
ethnically homogeneous are 60% of Russian
and 40% of non-Russian population (17 and
20% respectively are declared as neuter).
Almost 1/10 of heterogeneous Russian
citizens participate in inter-ethnical exchange
as generations shift. It will probably take less
than a hundred years for pure Russians ratio
to decrease down to 50 % (PwibakoBckuid,
CurapeBa, Xapnaunosa, 2001). Thus, the
most pertinent strategic task is to secure
territorial, political-economic, and social-
cultural homogeneity of Russian Federation
and prevent the destructive (and according
to some socialist questionnaires a rather
popular) (http://www.levada.ru/archive/
mezhetnicheskie-otnosheniya/kak-vy-otnosit)
idea of organizations of a “national” Russian
mono-ethnical state. Only a territorially
compact, economically efficient, politically
stable, and socially prosperous, trans-
boundary-oriented Russia can provide the
stable “presence” of Russian culture both
within post-Soviet space and worldwide.
Furthermore, Russian jurisdiction as well
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kak-vy-otnosit) umee TOCTPOCHHUS PYCCKOTO
«HALMOHAILHOT0», MOHO3THUUYECKOIO TOCYAapCTBa.
Benp TONbKO TEppUTOpHAIbHO EMHASL, 3KOHOMUYECKU
3(pheKTIBHASL, TIOUTHYECKH YCTONUHBAS F COITAATBEHO
OJaromoy4yHasi, OTKpPbITas JJIsi TPAHCTPAaHUIHBIX
B3aUMOJICUCTBHH (B TOM YHCJIC U I MTHO3THUICCKUX
murparmii) Poccust Mmoxer obecrieunts cTabuibpHOe
MOJTHOIICHHOE «IPUCYTCTBUE» PYCCKOM KYJIBTYphI
U Ha IOCTCOBETCKOM IPOCTPAHCTBE, U B MUpE B
tiesiom. [Ipu 3toM, hakTop pocCHICKOTo rocyIapCTaa,
€ro FOPUCIUKLUHN, PAaBHO KaK M BKIIOYEHHOCTU
TOW WIA HHON TEPPUTOPUU B SKOHOMUYECKOE
U KyJIbTYpHO-MH(OPMALIMOHHOE MPOCTPAHCTBO
Poccun — BbICTymaer BechbMa CyIIECTBEHHBIM
JUI.  BOCIPOM3BOJICTBA PYCCKOW KYJIBTYpbI
oOcrosTenbcTBOM. IlokazaTenbHa, B ATOH CBS3H,
cutyaiyst Ha poccuiickom Kapkaze. CraOunmsarus
COLIMAJILHO-TIOJIMTUYECKON OOCTAHOBKH, PAaBHO Kak
u Oojee TecHas MHTErpaIsi COOTBETCTBYIOIIMX
TEePPUTOPHATIBHBIX OOLIHOCTEW B POCCHUCKYIO
SKOHOMHUKY (TIOCPEACTBOM OFOPKETHOIO MEXAHU3MA,
«OTXOIHUYECTBA», PA3BUTHS peKpealuu U JIp.) —
OIIaronpUsTCTBOBAIIM YKPETICHHIO IO PYCCKOM
KYJIBTYPbI B JAHHOM MaKpoperuoxe. CUMIITOMATU4HO,
YTO 3a IOCJICJHUN MEXKIIEPEIUMCHON IIEPUON B
Jokanm3oBaHHbIX Ha FOre Poccuy HalmoHaIbHBIX
pecityOimKax 105151 ML, HE BIAJACIOIINX PYyCCKUM
SI3BIKOM, COKpaTHiIach ¢ 9,6 10 6,8 %, T.e. 6oree yem
Ha 160 ThICSY yesloBeK (I YEUEHIIEB MOI00HOE
M3MEHEHHE OKA3aJI0Ch HauOosee CylIeCTBeHHbIM —
¢ 19,1 1o 8,1 %). KimoueBbiM 1151 Oymyiero Poccrm
BOIIPOCOM CTAHOBUTCSI TAKXKE aAlTAallMOHHBINA U
ACCUMWIALIMOHHBIN MTOTEHIMAJI PYCCKOM KYJIBTYPBI,
e CcrocoOHOCTh CaMOCOXPAHUTHCS (M, OTYACTH,
W3MEHUTKCS), BOCIPHUHSB, «OT(QHIBTPOBAB» H
«aiepepaboTaBy OOIIMPHEHIIINE «BOIHBD) KYJIBTYPHBIX
WHHOBAIMH, MPUBHOCUMBIX U ¢ 3araia, u ¢ Boctoka,
U U3 CONpEeNbHbIX rocyaapcts EBpazun (kak 31o
M3YMHUTEIIBHO YETKO W TOYHO COPMYIHPOBAIT B
HeZlaBHeM oO1IeHnH co MHOM B CeBacTorione ofuH
MOJIOZIOM KPBIMCKHI TaTAPUH «ECJIA HE COXPaHUM
PYCCKUX, CaMH BC€ MOTOHEM...»). CToib xe
HEOOXOMMBI, BIIPOYEM, M aJIeKBaTHbIC, YETKHUE,
paszernsieMble MOJABIIIOIIEN YaCThI0 POCCUICKOTO
o0ImiecTBa MpencTaBICHUsT 00 HIEHTUYHOCTH
HaIllei cTpaHbl (BOMPOC TOT JI0 CUX TIOP HE PELICH)
(Hatmonanenas unes Poccum, 2012, c. 372)
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as the inclusion of a territory within the
economic and cultural-informative Russian
space is crucial for the extensive reproduction
of Russian culture. In this regard, the Russian
Caucasus situation is evident. Stabilization of
social-political affairs and the tight integration
of certain territorial units within the Russian
economy (via budget mechanisms, “renewal”,
recreation development, etc.) both contribute
the reinforcement of Russian culture within
the given macro-region. The fact is that during
the last inter-census period in southern Russia
in national republics number of non-Russian
speaking citizens decreased from 9,6 to 6,8,
i.e. more than 160 thousands of people (the
change was most obvious with the Chechens
— from 19,1 down to 8,1%). The key question
for the Russian future is the adaptive and
assimilative potential of Russian culture, its
ability to preserve itself (and partly change),
and to ,.filtrate” and ,,refine” broad ,,waves”
of cultural innovations from both East and
West, including the neighboring countries of
Eurasia (as a young Crimean Tartar recently
told me in a quite clear manner in Sevastopol:
»1f we don’t keep the Russians, we ourselves
shall submerge...“). We also need an adequate
idea of what Russian population think of the
country’s national identity (the matter remains
unsolved) (Haunumonanbnass umes Poccum,
2012, c. 372), including its civilization and
geographic aspect.

- And thirdly, bearing in mind that the
planet population is growing and the deficit
basic resources are becoming an object of
geo-economic competition, a long-term
prolongation of Russian ethno-genesis, i.e.
a stable renewal of an adequate geo-ethno-
cultural system of great Russia (ApyxunuH,
1996, c. 3—10) is impossible without the
realization of a consistent strategy of
territory perseverance, which nowadays
practically means a re-conquest and crucial
increase of capitalization and decrease
of economic, traffic-communications and
cultural obstacles among groups of regions.
The chances for this are currently poor (in
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BKJTIOUast €€ MMBUIM3AIIMOHHEIHN, a CIIC0BATEIHHO,
1 reorpaIeCcKuii acTieKT.

-B Tperbux, yuuThIBas, uyTO IUIaHETa BCE
OLIyTUMEE TepeHacerneHa, a e€ 0a3oBbIe pecypehl
B IEJIOM JCe(PUIUTHBI U SBISIFOTCS OOBEKTOM
BO3pacTaoLIEe T€0IKOHOMUYECKON KOHKYPEHIIMH,
JOJITOCPOYHAsl M YCTOMYMBas IPOJIOHTalus
PYCCKOT0 3THOTeHe3a (CTaOIbHOE BOCIIPOM3BOICTBO
COOTBETCTBYIOLIEH I'€O3THOKYJIBTYPHOU CHCTEMBI
Benukopoccun) (Apyxunun, 1996, c. 3-10)
(HembICIMMa BHE pealli3alliM M0CIIEA0BaATEIbHON
CTpaTeruy yepyKaHus TEPPUTOPHH, UTO IIPAKTHIECKU
HBbIHE O3HAa4yaeT €€ pEOCBOEHME, CYLIECTBEHHOE
TOBBIIIIEHUE KAITUTAIN3AL1H, CHY)KEHUE (HACKOJIIBKO
9TO BO3MOKHO) 3KOHOMMYECKHUX, TPAHCIIOPTHO-
KOMMYHHKAIIMOHHBIX M KYyJIBTYpHBIX OapbepoB
MEXJ1y TpyIlIiaMyd PErMOHOB. Bo3MoXHOCTEN Ui
sroro y Poccun (rae, B cuily npenMyIIeCTBEHHO
MHCTUTYIIMOHAJIBHBIX OOCTOSATENBCTB, BCE
TUIIEP3aTPaTHO — CTPOUTEIBCTBO U COXPAHEHUE B
pabodeM cocTosTHIN HH(PACTPYKTYPBIL, 00ECTICUCHHE
TPAHCI'PAHUYHBIX IIOTOKOB CBIPbsl, TOBapoOB,
MOJIEPKAHUE KUBHEAEATEILHOCTH T'OPOAOB U B
LIEJTIOM CHCTEMBI PACCEIIEHHS) B HACTOSIIIIMI MOMEHT, K
COXAJICHHIO, KaracTpoduuecku Majio. [ Ipakrinyecku
YcYepIIaHa SHIOTEHHAs pecypcHasi 0a3a peoCBOEHUS
(TpeOyroIIero BEICOKOM MOTHBAIH, MOOMITH3AIIN
U CBEPX)KEPTB); OHO YK€ HE MOKET BECTUCh HU 32
CUET POCCUMCKOM JIEPEBHU, HU B CYLIECTBEHHOU
MEpe JerpagupoBaBIIEld B IOCTCOBETCKUU
NEpHOJl MHAYCTpUaJIbHOM 0a3bl. CoxpaHstoimuecs
UCTOYHUKHU IPUPOIHON PEHTHI («pa3BEPHYTHIE)
B CTOPOHY KPYIHEHIINX POCCUMCKUX TOPONOB H
IOOATBHBIX YPOAHUCTUYECKHX CETEH ) TIO TIOJTUTHKO-
SKOHOMUYECKUM U COIMAJIbHBIM MPUYMHAM
TaKKe MPAKTHYECKU HEIOCTYNHBI. B momoOHbIX
YCIJIOBUSIX, KOITIa JTF000€ yXY/ILIEHNE SKOHOMHYECKON
KOHBIOHKTYPbI YPEBATO 3CKAIALMEN pETHOHATIBHOIO
ATOM3MA M CenapaTh3Ma, mpooieMaTKa COXpaHeHHsI
TeppuToprn Poccin He MOJKET He KOppECTIOHIMPOBATh
C CYIIHOCTHBIMHU TOABUXKAMU B TOJUTHKO-
SKOHOMMYECKUX OTHOLIEHHSIX «T10 [IOBOJLY» OCBOSHUS
TEPPUTOPUM, MCIIOJIB30BaHUS €€ IOTEHLHUajia.
Kpaiine akrtyanusupoBaHa, IpU 3TOM, HE TOJILKO
«pecoupanu3anys» 0a30BBIX PECYpCOB CTpaHBI,
HO U «HeopernoHanuzauus» Poccun Ha ocHoBe
Pa3BUTHS MOIMMACHITAOHOW M MHOTOIOJIIOCHOM

a Russia where everything is extremely
expensive — construction and perseverance
of infrastructure, trans-boundary flow of
goods, stimulation of city activities, and
the total migration system). A re-conquest
of an exhausted endogen resource basis that
demands motivation and sacrifice cannot be
led for the sake of either Russian rural area or
degraded post-Soviet industrial foundations.
The preserved natural resources “distributed”
around big cities and global urban networks,
from both political-economic and social
reasons are practically unavailable. Under
similar conditions, when deterioration
of economic conjuncture is burdened by
regional egoism and separatism, the problem
of Russian territory and its preservation
must correspond with essential movements
in political-economic relations due to the
conquest of the territory and its potentials.
In the end both «re-socialization» of basic
resources and «neo-regionalization» would
take place based upon the development of
a multifactorial and multipolar network,
which arranges the territory of urban centers
focusing on national and corporative support
from regional capital centers. This would be
followed by «connection» among aerials and
their impact on investment, infrastructure,
and tax policy, along with synchronization
of processes of economic modernization
via necessary (and «improved» depending
on a territory’s specificity) structural and
institutional changes in all regions of poly-
ethnical Russia (with no exceptions).
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CETH OPTraHM3YIOLIMX TEPPUTOPHUIO YPOAHUCTHIECKHX
LIEHTPOB C AaKIIEHTOM Ha TOCYIAPCTBEHHYIO U
KOPIOPAaTUBHYIO MOAAEPKKY pEruoHalbHBIX
CTOJIUL, «CMBIKAaHHE» apeajioB MX BIMSHUA (3a
CYET IIEJICHAINIPABICHHOW WHBECTUIMOHHOM,
UHOPACTPYKTYPHOU W Tapu(HOW TOIUTHKH),
CUHXPOHHU3ALMIO IPOLECCOB 3KOHOMMUYECKON
MOJIEPHU3ALINH, pEATU3ANNI0 HE0OXOIUMBIX
(c «mompaBKoi» Ha cCrenU(HUKy TEPPUTOPUH)
CTPYKTYPHBIX U MHCTUTYIIMOHAIBHBIX U3MEHEHHI
BO BCEX 0€3 MCKITIOYEHNS] PErHOHAX MOIMITHIYECKOM
Poccun.
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Imperio, Hactano cpeauaom 10. Beka, a APyrH je A0 caja Maio MpydeHa aji JparoieHa kapra (paHiryckor kaprorpada
I'mjom ne Jluna (Guillelmo del’ isle) ,,Microuna umnepuja u oxonuu pernonu npema Koncrantuny Ilopduporenury®.
Kapra je m3palhena oko 1718. ronune npema koMeHTapy OCHEAMKTHHIA U HCTAaKHYTOT HcTopuyapa AHcenma banaypuja,
nopeksiom u3 JlyOpoBHuUKa, ayTopa OOMMHOT Jieja Koje je yuuto y [lapucku Kopiyc, 3ajelHO ca HOBUM H3aEkeM YyBEHOT
[MopduporennToBor crmca

Kibyune peun: [Toppuporenur, ['ujom ne Jlun, ucropujcka reorpadwuja, 3anaauu bankan, Buzantuja

Original scientific paper

COUNTRIES AND CITIES OF 10TH CENTURY WEST BALKANS
ACCORDING TO CONSTANTINE PORPHYROGENITUS
ON THE MAP OF GUILLAUME DELISLE

Mirko Gr¢i¢! and Ljiljana Gréié
1Faculty of Geography, Belgrade University, Republic of Serbia

Abstract: The paper discusses the perception of countries and cities of 10th century West Balkans according to Constantine
Porphyrogenitus VII, as displayed on Guillaume Delisle’s map and some recent findings within the field of historical
geography. The aim of the paper is to argue the mid-10th century West Balkans map and identify the pioneer Slavic
settlements on the basis of two mutually connected sources. The first one is De administrando Imperio by Constantine
Porphyrogenitus VII dating back from mid-10th century, and the other one is a poorly studied but priceless map
designed by Guillaume Delisle, a French cartographer, titled ,,Eastern Empire and neighboring regions of Constantine
Porphyrogenitus “. According to Anselmo Banduri, a Benedictine scholar and historian from Dubrovnik, who wrote an
extensive writing that became a part of Parisian corpus along with the latest edition of the famous Porphyrogenitus’s
essay, the map was designed around 1718.
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3HAYAJ IEJIA KOHCTAHTHHA
[TOPOUNPOT'EHUTA 3A ITPOYABAE
NCTOPUJCKE 'EOI'PA®UJE FAJIKAHA

Koncrantun VII Ilopduporenur, cun u
HaCJICTHUK BH3aHTHjcKOT mapa JlaBa VI, pohen
je 905. ronuHe a Ha MpecTo je CTYmUo (hOpPMaIHO
913. rogune, Beh y 7. roguau. Oko mera ce
CMemYjy HaMecHUIH, aa 6u 919. romuHe 106MO
craparespa, Tacta Pomana Jlakanuna, xoju je
BJaa0 cBe 10 944. ronune. bynyhu na je pohen y
[Topdupu 1j. onaju y napckoM JIBOpY MOILIOYAHO]
IPUMU3HUM MEPMEPOM MM MOPGUPOM, Ha3BaH
je Hopouporenut (Kamnan, 2007). I[Tyaux 36
roguHa Koncrtantun Ilopduporenur je 6umo
caMO THUTYJapHH Hap. YHOpeao ca LapCKUM
Ty>KHOCTHMA Koje je mpey3eo 944. roqune, 6aBuo
ce mucameM, cBe J0 cMpTH 959. romune. OBaj
BU3AHTH]CKU KPYHHCAHU Y4YCHaK U ITICall, TO3HAT
je Mo YeTHpH M3y3eTHO BPEAHA Jena, Koja Cy My
noHena cinaBy: De administrando Imperio - DAI
(O ympasspamy napctBoM), De Thematibus (O
temama), De Ceremoniis Aulae Byzantinae (O
[IEpEeMOHHjaMa Ha BH3aHTH]CKOM JIBOpPY), U Vita
Basilii OKuBot Bacunmja) (Hopud, 2010). Cmarpa
ce naje neno DAI Hacrarno y nepuony nzmely 948.
1 952. . Hanucao ra je kao yrmyTcTBO 3a CBOT CHHA
Pomana II (959-963), y kojem roBopwu, mpe cBera,
0 CIIOJbHO] NONMUTHLIM BHU3aHTH]je TpeMa OKOTHUM
Haponuma. IlpernocraBiba ce a Cy morsaBiba
on 29-36 HamucaHa 3a TOAMHY JaHa, u3mehy 1.
cenremOpa 948. 1. u 31. aBrycra 949. ., 1ok je 30
m1aBa goaara kacHuje (Bury, 1906). dpyro nerno,
HacTaso oko 934. ronuHe, MPeACTaBIba UCTOPU]CKH
1 reorpa)CKu ONKC HApCKUX MPOBHUHIIH]A, OOUYHO
MO3HATHX KA0 aJIMUHUCTPATHBHH U BOJHH OKPY3H
y uapctBy. Tpehe HajommmpHHje €710, HACTAIO
nociie 952. ronuHe, MPeaCTaBIba CHIUKIONCIN]Y
BHU3aHTHUJCKUX pHUTyala. Y YETBPTOM ey,
Hacrtanom oko 950. roqune, [Topduporenur je nao
KUBOTOMHC CBOT nienie Bacumuja I (867-886).

3a ucropujy BuzanTtuje npBu ce 030UIbHO
3auHTEpPEeCcOBAa0 HEMauyku XyMaHucT Hieronymus
Wolf (1516-1580). V paszaum 3emibama, H3
paznnuuTHX nodyna, kpajem XVI u moyeTkom
XVII Beka eBpONCKH XYMaHHUCTH IOYENIH J1a CE
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THE RELEVANCE OF CONSTANTINE
PORPHYROGENITUS’S WORK FOR THE
STUDYING OF BALKANS HISTORICAL
GEOGRAPHY

Constantine Porphyrogenitus VII, a son
and heir of Byzantine emperor Leo VI, was
born in 905 and formally was made heir to
the throne in 913 at the age of 7. His deputies
had been many until 919 as his father-in-law
Roman Lakapin was appointed his guardian
and ruled until 944. Born in the chambers of
emperor’s court paved with crimson marble or
poryphirine, he was named Porphyrogenitus
(Kamman, 2007). For 36 years, Constantine
Porphyrogenitus had been nothing by an
emperor by title. Along with his formal duties
that he overtook in 944, he had also been a
writer until his death in 959. This Byzantine
scholar and writer was also known for four
of his works that had made him famous: De
administrando Imperio - DAI (On Ruling
an Empire, De Thematibus (On Topics), De
Ceremoniis Aulae Byzantinae (On Ceremonies
at Byzantine Court), and Vita Basilii (The Life
of Vasilis) (Hopuu, 2010). DAI is believed
to have been written between 948 and 952
as an instruction for his son Roamn II (959-
963), in which he discussed Byzantine foreign
policy. Chapters 29-36 took one year to write,
between September 1 948 and August 31 949
whereas chapter 30 was added a year later
(Bury, 1906). The second work (around 934)
was a historical and geographical description
of Empire’s provinces, usually referred to
as administrative and military districts. The
third and most extensive work (after 952)
was an encyclopedia of Byzantine rituals and
the fourth one (written around 950) was a
description of Porphyrogenitus’s grandfather
Vasilis 1 (867-886).

German humanist Hieronymus Wolf
(1516-1580) was among the pioneer scholars
interested in Byzantine history. European
humanists from different countries had had
different motives to show interest in Byzantine
historical and legal sources in late 16th and
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MHTEH3UBHUje 0aBe BH3aHTHjCKUM HCTOPH)CKUM
1 ipaBHUM H3BopuMa. [loa marponarom Jlyja XIV,
yyBeHa IuTammapuja y JlyBpy, u3nana je BeluKy
CepHjy BHU3AHTH]CKHUX H3BOpa Ca JIATUHCKUM
NpeBOAMMa U CTPYYHUM KOMeHTapuma, mely
wuma u aeno Koncranrtwna [lopduporenura
(1648), u Tako je Hactao [lapucku xopmyc, Tj.
NPBa, PACKOIIIHO M3/1aTa KOJIEKIIMja BU3aHTH]CKUX
HApaTUBHHUX M3BOPA Ca JATUHCKUM MPEBOANMA U
CTPYYHHUM KOMEHTapuMa, Ha KOjy Ce HaCIamajy
U JIOIHHjE KOJEKIHje - MIIeTayKa MOTIYHO, a
OoHCKa HajBehuM J1es10M, Y KOMeE Cy y3enu yuernihe
HAjIIO3HATH]U UCTOpUYApHU Taanimhe OpaHirycke.
V Ilapucku kopmyc je yuuio u aeio Imperium
Orientale sive antiquitates Constantinopolitanae (y
2 xwure, 1711. 1), Koje je HanMcao OeHEeTUKTHHALL
Ancenmo banaypu, nopekiom u3 [lyOpoBHHKa
(1670-1743), ncrtakHyTu UCTOpUYAp, apXeoJIor U
HymmMaruuap. Ty je bBannypu 1ao 1 HOBO H3Iamke
ca KoMeHTapuma, yyBeHor [lopduporenntoBor
criuca De Administrando Imperio, uzpaheno na
OCHOBY jEIMHOT JIOCAJ IMO3HATOr PYKOMHCa U3
Bm3aHTHjcKor nepuona (XI B.) (Ocrporopckw,
1959).

[TophuporeHUTOB CHUC Aaje MPEACTaBe O
3eMJbaMa, HapoAMMa U HACEJbEHUM TPaloBUMa
Ha npocropy bankana, anmu Ge3 kaprorpadcke
BH3yenm3anuje. Taj HemocTarak MOKyIIao je aa
HajokHaau kaprorpad [le Jlwm, mouerxkom 18.
Beka. ,,Mcropuorpaduja he ocratu 3aBucHa ox
Kaprorpaduje cBora BpeMeHa, aj jOIll BHIIE Off
OHE TpoIwie U npesasuleHe, Koja CUMOOTHMUKU
npeacraBiba Aenuh cBeta, y MelyBpeMeHy
IMPOMEHEHOT M Koja je 300r Tora mocrana
He3ameHJbHB n3Bop‘* (hupkosuh, 1991).

BEPOJIOCTOJHOCT KAPTE TMJOMA
JIE JINJIA

[Tepueniyja reomnonuTHYKE W KyIATYPHO-
reorpadcke crpykrype bankana y mytonucuma,
M3BEIITajUMa, CXeMama U KapTraMa eBPOICKUX
ayTopay CpeleM BEeKy Oniia je IOBpILHA U YECTO
norpentHa. 3Hame 0 CprickuM 3emipama KpeHysio
je Harvio yHarpea kpajeM 17. u mouetkoM 18. Beka,
1 TO U3 J1Ba pasznora. [IpBu je npakTH4Hu UHTEpEC,

early 17th centuries. Under the patronage of
Luis X1V, a famous printing office from Louvre
published a series of Byzantine sources with
Latin translations and professional comments.
Constantine Porphyrogenitus’s work (1648)
was among those works and so the Parisian
corpus was made, which presented the first
extensive collection of Byzantine narrative
sources with Latin translations and professional
comments. It was later complemented with
other collections — Venetian in full and partly
Bonne collection, on which most famous
historians of the France had worked. Parisian
corpus also included Imperium Orientale
sive antiquitates Constantinopolitanae (2
books, 1711) written by Anselmo Banduri
of Dubrovnik (1670-1743), a well-known
historian, archaeologist, and numismatist.
Banduri published a new edition of famous
Porphyrogenitus’s writing De Administrando
Imperio based upon the only known writing
from Byzantine period (11th century) along
with comments (Octporopcku, 1959).

Porphyrogenitus’s writings provide an
insight into countries, peoples, and settlements
of the Balkans but without any cartographic
visualization. A cartographer named Delisle
attempted to fill this gap in early 18th century.
»Historiography will remain dependent on
cartography of the that time but even more
it will depend on cartography of earlier
times that symbolically represents a part of
the world which had made it an inevitable
resource “ (hupkxosuh, 1991).

CREDIBILITY OF GUILLAUME
DELISLE’S MAP

Perception of geopolitical and cultural-
geographical structure of the Balkans in
medieval reports, schemes, maps, and year-
books was superficial and often incorrect.
Knowledge on Serbian Countries started to
improve in late 17th and early 18th centuries
for two reasons. The first reason was a practical
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MPOUCTEKAO 33 BPEME BEJIMKOT XPUIITNAHCKOT pata
npotuB Typaka nocne apyre orncazae beua 1683.
ro. ,,CpOuja je HajBHIIIE 3aHMMAJIa BEJIKE JPyKaBe
Kao0 PaTHUIITE, jep Cy CAaCBHM Ta4HO CIyTHIIE Ja
je Y B0j KJbyU 3a pemaBame VICTouHOr nuTama,
KOje ce TIoueio Op ke OJ]MOTaBATH O] BEJIMKOT paTa
3a ocnobohemwe on Typaka, Koju ce IPUBPEMEHO
cepmro KapnoBaukum mupom 1699. romune*
(Pagojuuh, 1927).

Jpyru je Hay4HH MHTEpecC, MPOUCTEKAO U3
POCBETUTEIHCKE €MOXE M ,,XPAHEH OIIITOM
xesjboM 3a cazHamweMm (hupxosuh, 1991).
[TapamokcanHo je na je BU3aHTHjCKa KyJITypa
OCTaBHJIA CjajHA KEHIDKEBHA M YMETHUYKA JIEJIA, aJTn
He 1 Kaprorpadceka. le JInn je mokymao aa HaipTa
MMarvHapHy KapTy OBOT Jeiia BusaHTujckor
cBera Ha ocHOBY [lopduporenuroBor cruca, 3a
KOjer je cMaTpao Ja je 00jeKTHBaH, Hau3rien oe3
UJICOJIOIIKKX TIPETEH3H]ja, CaMO U3 HAYYHHX T00ya
v Hutra putie. Y @paniyckoj cy y 17. Beky uzpazaa
U MyOJIMKOBamke Kapara OWIIU 10| JJOMHHAIIN]OM
Masor Opoja moponu4HuX npe3rumena, CaHCOH
(Sansons), Kacunu (Casinni), [launo (Jaillot),
He Jlun (Delisle). Hukonac Cancon (Nicholas
Sanson, 1600-1667), koju je 3aCHHBAO CBOja Jela
Ha BEpPOJOCTOJHUM IIpUKa3MMa TEPUTOpHja ca
TauHUM Teorpad)CKuM KOHCTpYKIjama, cMaTpa
ce ocHMBa4YeM (ppaHIirycke Kaprorpadceke mkose,
KOja je TMOCTENeHO mpey3eia MpuMar KOju Cy
apxanu xonanjcku kaprorpagu (Cpejosuh /1.,
1991). Hde JlunoBa damunmja je y panom 18.
BeKy peneduHHCcana eBpoOICKy kaprorpadujy.
Oran nopomutie, Ko ne Jlun (Claude De LTsle,
1644-1720), y [Tapuy je paauo kao uCTopudap u
reorpad kox CaHcoHa, 1 yBeO je cBoja 4 071 yKyITHO
11 cunoBa y oBaj nocao. I'mjom (Guillaume Del
Isle, 1675-1726), Cumon Kion (Simon Claude,
1675-1726), Jozed Huxomac (Joseph Nicholas,
1688-1768), Jlyj (Louis, 1720-1745), octaBuiu
Cy CBOj I€4aT y IOCIy Ha Pa3uuuTe HaYMHE.
Kommanuja xojy je ocHoBao Kimox Jle Jlun, nana
j€ BEeTMKH JONPUHOC (PpaHIlyCKOj U3paau Kapara,
y BpeMe Kaj Cy XOJaHJICKH M3[aBadydl MMaJH
omydyjyhy ped Ha TPJKUIITY Kapara. XoJaH/IcKa
KapTorpaduja Ommna je Bumie ,,JJeKOpaTHBHA“,
I0K je (panmycka Owia Buine ,HayyHa*. Jle
JIU0BU Cy NpPOMOBHUCANIM IIKOTY ,,[IO3UTUBHE
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interest due to the great Christian war against
the Turks after the second siege of Vienna
in 1683. ,,Great countries considered Serbia
mostly as a battlefield as they saw it as a key
to the Eastern matter that quickly emerged
due to the great war for freedom against the
Turks, which temporarily ended with Treaty
of Karlowitz in 1699.* (Pamojuuh, 1927).
The second interest was of a scientific
nature due to the Renaissance epoch and
»general hunger for knowledge* (hupkosuh,
1991). The paradox was that Byzantine culture
left wonderful literary and art herritage but
not cartographic. Deliles attempted to draw
an imaginary map of this part of Byzantine
empire based upon Porphyrogenitus’s
writings, which he believed to be objective
and free of ideological pretensions. In 17th
century France, design and publishing of maps
were dominated by few families: the Sansons,
the Casinnis, the Jaillots, and the Delisles.
Nicholas Sanson (1600-1667), who based his
work on legible outlines of territories with
exact geographical constructions, is deemed as
the founder of French cartographic school that
took the leading position from the previously
dominant Dutch scholars (CpejoBuh, 1991). In
early 18th century, Delisle family redefined
European cartography. Father of the family
Claude De LTsle (1644-1720), worked in Paris
as a historian and geographer with Sanson and
introduced four of his eleven sons into this
business. Guillaume, (1675-1726), Simon
Claude (1675-1726), Joseph Nicholas (1688-
1768), and Louis (1720-1745) left their mark
in different ways. The company founded by
Claude De L Tsle had largely contributed
French mapping at the time when Dutch
publishers had the leading role at the map
market. The Dutch cartography was more of
a decorative nature unlike the French that was
more scientific. The De L Tsles promoted the
school of ,,positive geography*“(positivistic)
and set high standards of the French
cartography ,,golden age®. Guillaume De
L Tsle was taught astronomy, life science,
mathematics and scientific cartography by
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reorpaguje’ (MO3UTUBUCTUYKE) U MTOCTABUIIU CY
BHCOKE CTaHJapJe ,,3IaTHOT J100a“ ¢paHIrycke
kaprorpaduje. ['mjom ne Jluna je momyqasao J. /1.
Kacunu (J. D. Cassini) y acTpOHOMU]jH, IPUPOIHUM
HayKamMa, MareMaTHIM M Yy 00JacTH Hay4He
kaprorpaduje. Kacunu je nomao u3z Urtanuje y
@paniycky rae ra je Jlyj XIV umenoBao 1669.
. 3a aupekropa Ilapucke omcepsaropuje, Koja
je Tajga u ocHOBaHa. [ MjoM je Kpenpao TeXHUKY
MO3HATy Kao ,,HayyHa Kaprorpadwuja“, koja je y
CYIWITUHU TpoxyxeTrak CaHCOHOBE ,,I03UTUBHE
reorpaduje”. IlpenusHuje Mepeme y ,,HaydyHO]
¢das3u kaprorpaduje mojadano je CUMOOIHUKY
Moh kapara. TauHOCT Kapara 1ocraje HoBa cHara
Biactu (Harley, 1988). Crora je I'mjom ne Jlun
n3abpan y ®paHilycKy KpaJbeBCKy aKaJeMHujy
Hayka (Academie Royale des Sciences) y cBojoj 27.
roguHu. OH je Beh 1718. rogune 100uo HajBHIIe
NpU3Hake, TUTYIY ,[IpBU KpasbeBCKU Teorpad
Opannycke (Pemier Geographe du Roi) u 3a
1era je crienjainto u3rpahen kabuner (Sandler C.,
1905). On 1718. 1. 6M0 je nepcoHaTHA HHCTPYKTOP
y reorpaduju 3a miagor kpassa Jlyja XIV. OH je
yBEO MaTeMaTH4Ke METoJie Y Kaprorpadujy u
H-ETOBE Marle Cy pa30uiie MHOTE MUTOBE KOJH Cy Ce
MPEHOCKIIY Ha MariaMa oJ1 Cpe/iber Beka. Hheros pajg
j€ 3HaYajaH Kao MpeJia3 o1 Mara XOJIaH ICKe MIKOJIE,
Koje Ccy Omiie BUCOKO JIEKOpAaTHBHE U YMETHUYKH
OpHjeHTHCAaHE, Ka BUILIC HAyYHOM NpHUcTyty. [ mjom
j€ pelyKoBao 3Ha4aj JICKOPATUBHUX €JIeMEHATa y
KapTama M Harlacho Hay4Hy OCHOBY Ha KOjOj X
j€ KOHCTPYHCao.

['mjomoB mpBu amiac, myonukosan 1700. r.,
caJip’)ku Marie HOBOOTKPHBEHHUX JIeJOBa CBETa,
KOje TpPHKa3yjy MHOIITBO IOJaTaka W Ta4yHHX
uHdopmanuja u HeontepeheHUX CyBUIIHUM
nerasbuma. [lo mHapyubu pyckor mapa Ilerpa
Benuxkor, u3paguo je many Pycke mmmepuje u
kapty Kacnujckor mopa (National geographic...,
2006). Ilocne uznenanne cmpty, e JIumosy
W3/IaBauKy (pUPMY je Tpey3e0 HEroB acCHCTEHT
@wmun (Phillipe Buache). 'mjomosa 6paha, Jozed
Huxonac u Jlyuc Jle Jlun, Ounm cy 3anocieHu y
ciryx06u Ilerpa Benuxor y Pycuju kao actpoHoMH
u uctpaxupauu. tbuxo mmahu Opat, Jozed
Huxkomac 6uo je y cimy»0u mapcke orcepBaropuje
y Cankr [lerepcOypry Bute oz 20 roquna. Bparno

J. D. Cassini. Cassini came from Italy to
France where Louis XIV appointed him the
head of Paris observatory in 1669. Guillaume
created a technique well-known as ,,scientific
cartography* that was basically an extended
version of Sanson’s ,,positive geography*.
A more precise measures and more precise
measurements in the “scientific” stage of
cartography intensified symbolic power of
maps. Accuracy of the maps is becoming a
new force of authorities (Harley J.B., 1988).
Therefore, Guillaume Delisle was elected
to the French Royal Academy of Sciences
(Academie Royale des Sciences) in his 27th
year of age. Already in 1718 he received the
highest award, the title of “the first royal
geographer of France” (Pemier Geographe du
Roi) and was specially built cabinet for him
(Sandler, 1905). From 1718 he was a personal
teacher for geography of young King Louis
XIV. He introduced mathematical methods
in cartography and his maps shattered many
myths that have been passed on the maps
since middle Ages. His work is significant
as the transition from the maps of the Dutch
school, which were highly decorative and
artistic oriented, towards a more scientific
approach Guillaume reduced the importance
of the decorative elements in the maps and
stressed the scientific basis on which he was
constructed it. Russian Tsar Peter the Great
commissioned the map of the whole Russian
Empire from Guillaume Delisle (National
geographic society, 2006).

Guillaume’s first atlas was published in
1700, and it was containing maps of newly
discovered parts of the world showing a lot
of data and accurate information, but was not
burdened with unnecessary details. On order
of Peter I, he did a map of the Caspian Sea, on
which was for the first time exactly shown its
true position and configuration. After sudden
death, Delisle’s publishing company was
taken over by his assistant Philippe Buache.
Guillaume brothers, Joseph Nicholas and
Louis Delisle were employed in Russia in the
service of Peter the Great as astronomers and
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ce y @paniycky 1747. roa., ca 3Ha4ajHAM HOBUM
MarepHjajiiMa M CBEXHM MOJallMMa KOjUu Ce
OJIHOCE Ha UCTPAKUBALE TyKHHE CEBEPHHUX 00aa
Pycuje u Amepuke, koje je myonukoBao kao Atlas
Russicus, 1747.

W31a0 je 1 HEKOJIMKO Kapata AMepHuKe, Kao
mro cy ,,Carte du Mexique et de la Floride ... et
des Environs de la Riviere de Mississipi® (oko
1703) (mpBa mrTammaHa KapTa Koja je JeTajbHO
NpUKa3uBajia TOK MUCHCHUIIH]a U ITyTEBE HleTOBUX
uctpaxuBaya) u ,,Carte de la Louisiane et du
Mississipi (1718). Mamna, koja je myOnukoBaHa
1718, Ouna je xopumheHa cKOpo BeK KacHHjE 3a
onpehuBame npocropa mno3Haror kao Jlymsujana,
TokoM mupa ca CjenumenuM [IpxxaBama 1803.
roguHe. [wjoM je OMO TpEACTAaBHUK HOBE
TeHepalyje HaydHuX Kaprorpada, duje cy mare
Adpuxe 1 Amepuke 6uie moceOHo IeHhEeHe.

3a npoyuaBama 3amanHor bankana je ox
noceOHe BaykHOCTH Kapta ['ujom e JIuna o xojoj
je oBae peu, u3pahena oko 1718. romune, mox
HACIIOBOM: ,,/IcTOUHa MMITepHja 1 CyCeTHU PETUOHH
Koncrantuna Ilopduporenura® (IMPERII
ORIENTALIS et CIRCUMJACENTIUM
REGIONUM sub CONSTANTINO
PORPHYROGENITO et ejus praedecestoribus
DESCRIPTIO; Auctore GUILLELMO DEL’ ISLE
¢ Regia Scientarium Academia ad novam Editionem
Libri CONSTANTINI PORPHYROGENITI
de Administrando Imperio; guce prodit Studio
ANSELMI BANDURII Monachi Benedictini
Ragusini Meliensis cum ejusdem Notis et
Animadversionibus AMSTELODAMI Apud 1.
COVENS et C. MORTIER). OBa kapra caapsajem
3HATHO YHOTIyHYje mnepueniujy bamkanckor
NoJyocTpBa BU3aHTHjcKor napa KoHcranTnHa
[Topduporenura. YBpctuiu cy jey ,,Atlas novus*
Johannes Covens (1697-1774) u Cornelijus Mortier
(1699-1783).

e Jlun je u31a0 jour HEKOJIMKO MOCEOHUX
Kapara Ha KojuMma je npukazana u Cpouja: Kapra
Mahapcke (Carte de 1" Hongrie), ITapuz 1703;
Kaprta Typckor mapctBa (Imperii orientalis),
[Mapus, 1711; Kapra Mahapcke, TpancunBanuje,
Xpsarcke u CnaBonuje (Carte Particuliere de la
Hongrie de la Transilvanie de la Croatie et de la
Sclavonie), [Tapu3 1717; Kapra Typckor napcrsa
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researchers. Their younger brother, Joseph
Nicholas was in the service of the Imperial
Observatory in St. Petersburg more than 20
years. He returned to France in 1747 with
significant new material and data which is
relating to the research of the length of the
northern coast of Russia and America which
he published as Atlas Russicus in 1747.

He has also published several maps of
America, such are “Carte du Mexique et de
la Floride ... et des Environs de la Riviere
de Mississippi” (published around 1700, it
was first printed map that shows detail flow
of the Mississippi River and roads of river
researchers) and a map “Carte de la Louisiane
et du Mississippi” (1718). This map has been
used for almost a century later to determine
the area known as Louisiana during the peace
with the United States in 1803. Guillaume
was representative of a new generation of
scientific cartographers whose maps of Africa
and America were particularly recognized.

Our target Guillaume Delisle’s map
(designed around 1718) is of a crucial
relevance for the study of Western
Balkans: IMPERII ORIENTALIS et
CIRCUMJACENTIUM REGIONUM sub
CONSTANTINO PORPHYROGENITO
et ejus praedecestoribus DESCRIPTIO;
Auctore GUILLELMO DEL’ ISLE ¢ Regia
Scientarium Academia ad novam Editionem
Libri CONSTANTINI PORPHYROGENITI
de Administrando Imperio; guce prodit Studio
ANSELMI BANDURII Monachi Benedictini
Ragusini Meliensis cum ejusdem Notis et
Animadversionibus AMSTELODAMI Apud I.
COVENS et C. MORTIER). The contents of the
map substantially corroborated the perception
of the Balkans as shown by Byzantine emperor
Constantine Porphyrogenitus. It was included
in ,,Atlas novus“ by Johannes Covens (1697-
1774) and Cornelijus Mortier (1699-1783).

Delisle published several more maps
displaying Serbia as well: Carte de 1’ Hongrie
(Paris, 1703); Imperii orientalis (Paris,
1711); Carte Particuliere de la Hongrie de la
Transilvanie de la Croatie et de la Sclavonie
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y EBpor, Azuju u Appunm (Imperium Turcium in
Europa, Asia et Africa), 1737; Kapra Mahapcke u
cycennux peruona (Tabula Hungaria et regionum),
1790. ropune (CpejoBuh, 1991; I'punth u I'puwnh,
2012).

Ca acriexTa TpaIMIMOHATHE TIO3UTUBUCTUYKE
HayKe, CBaKa KapTa Npe3eHTyje (aKTHUKO CTarbe
reorpad)cke peasHOCTH, y OKBHPY aKTyCITHHX
KapTorpa)CKMX TEXHMKa ¥ HMHCTpyMeHaTa.
“Kapra je npencTaBibame peasHor CBETa je3UKOM
rpadpuukux cumbona. Morio 6u ce pehu na
je TO CIMKOBHT OIKC HEKOI' MPOCTOpa M3 Kora
no0ujamMo ca3Hama Opike Hero IITO je peyuma
ormcano” (JoBanosuh, 2003). ,,Kapre Hucy camo
reorpad)cKu 1 UICTOPHjCKH U3BOPH, MONHO CPEACTBO
CUMOOJIMYKOT KOMYHUIIUPakha, HEro U MPUBIAYHH
00jeKTH, OMUJBEHH IUJb KOJICKIIMOHAPA U HE MaHhe
OMHJBEHO CPEJICTBO JeKopamuje amOujeHTa’
(CpejoBuh, 1991). IlocToMaepHUCTHYKHU
ayTOPH PeJaTUBU3Yjy NO3UTHBUCTHYKY HAyKy H
00jeKTUBHOCT Kapara Kao TeKCTa, pa3MHUIILIbajyhu
0 BUMa y KOHTEKCTY APYLITBEHO-YCIOBJBECHUX
npencraBa, ogHocHo mneprennuje. J. B. Harley
(1990) cmarpa ma kapte HHCY camo onpehene
rpaduuke npezacrane reorpadcke pearHoCTH, HETo
Cy TO ,,COIMjaJTHE KOHCTPYKIIH]j€ CBETa MPUKA3aHe
Kpo3 Meaujym kaprorpaduje* (Harley, 2001, 35-36).
[Tpema ToMe, KapTe Cy KOHCTPYKIIMjE PEATTHOCTH,
CITUKE KOje MOTY OUTH CTaBJbeHE y oarosapajyhu
JPYIITBEHH KOHTEKCT CBOra BpeMeHa. ,,Kapre cy
Kao KIbHIe; OHE MPEACTaBIbajy JIBE TEPLEIIHje -
WH/IMBUyaITHO MUTIUBEHLE ayTopa (Kaprorpada) u
HIMPE KYJITYpHE BPETHOCTH y OJ[pel)eHOM JIpyIITBY
u Bpemeny* (Fiirst, Bjelis, 2007).

Kaprorpad xoju mnpukasyje peasHOCT
CBOTa BpeMEHa HE 3aBHCH MHOTO OJI UCTOPH]E.
MelyTtum, kaprorpad koju npukasyje “aHTHYKO”
U “BH3aHTHjCKO”, OCTaje 3aBHCAaH KaKO O]
KapTorpaduje CBora BpMeHa, Tako ¥ Of] UCTOPH]CKUX
uzBopa. Jle Jlun je, ouuriieaHo, mpeyseo u3
JPYTHX KapaTa cBora 100a rmpeacTaBy TepUTOpH]e,
KOHTYpE MOPCKHX o0aJia, IpaBle PEYHHX TOKOBA,
Y Ha Ty OCHOBY YHOCHO T'€ONOJIMTHYKY TIOJCTy U
pacnopeq ,,HaceJbeHUX IpajsoBa” JECEeTOr BEKa,
y Bpeme Koncrantuna VII Iopduporenura. Ox
M3Yy3€THOT j€ 3Hayaja lEeroBo, 32 OHO BpeMe, T00po
M03HABabE XUIporpadcke Mpeke Ha IPOCTOpHMA

(Paris, 1717); Imperium Turcium in Europa,
Asia et Africa (Paris, 1737); and Tabula
Hungaria et regionum (Paris, 1790) (CpejoBuh,
1991; I'punh u I'punh, 2012).

From the perspective of traditional
positivist science, each map presents a factual
situation of geographical reality, within
the current mapping techniques and tools.
Delisle’s positivistic approach has led to
improvements related with precision of maps,
describing of bibliographic and technical
complexity of maps, with maps as sources of
facts about location of notions, processes and
events of importance for the reconstruction of
the past.“Map is the representation of the real
world via the language of graphical symbols.
It is a vivid description of some space that
provides us with information faster than words
can tell” (Joanosuh, 2003). ,,Maps are not only
geographical and historical sources, powerful
means of simbolical communications, but also
a target of collections and a decoration to every
interior” (CpejoBuh, 1991). Postmodernism
authors relativize positivist science and
objectivity of the maps as text, consider
it in the context of socially - conditioned
performances or perceptions. Harley (1990)
considers that maps are not only specific
graphical representations of geographic reality
(Harley, 1990), but as “social construction of
the world presented through the medium of
cartography” (Harley, 2001). Therefore, maps
are constructions of reality, images that can
be studied and put in the proper context - in
society of their time. “Maps are like books,
they represent two perceptions - the individual
opinion of author (cartographer) and wide
cultural value in particular society and time”
(Fiirst and Bjelis, 2007).

A cartographer describing the reality of
his time does not depend much on history.
Nevertheless, a cartographer describing both
“antique” and “Byzantine” times is still
dependent on the cartography of his time
and historical sources. Deliles obviously
used some maps of his time and their
presentations of the territory, coastline, stream
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Cpenwe u Jyxune EBporme, jep je mpaBHIHO
ofpehuBame TOKOBA peKa YCIOBJbABAJIO OCTAe
eJIEMEHTE KapTe, IOCEOHO Pa3MeIlTaj HACEJbeHNX
rpaaoBa. OBH rpa/IoBU Cy IPEICTaBIbaIN OCIIOHAIT
TaJalllbUX BIAacTH. Mpexa ,,HaceJbeHUX IpajioBa’
CE Pa3IMKYje O] MPEXe ,,ITyCTUX IPaI0Ba‘ PUMCKOT
no0a, Koju Cy pa3opeHU y BpPEeMe aBapCKUX H
CJIIOBEHCKHMX Halaja M IMyCTOLIeHa, Te Ce He
MOX€ PEKOHCTPYUCATH MPOCTOM KOMITAPALIH]OM.
Otyna pekoHCTpyKIMja KapTorpadckor Hacieha u
nem(poBamke JTOKATUTETA U TOIOHNMA YKIbYTY]e
y 3HA4ajHO] MEpH UCTOpHU]jCKo-reorpadcky
aHaJIM3Y, Ko M aHAJIHM3y (PU3NIKO-TeorpaCKuX U
anTpororeorpadckux caapxkaja. Otyma ce Mopa
padyHaTH 1 ca oxpeheHUM MOBPAaTHUM YTHIIAjeM
HCTOPU)CKUX U TeOrpad)CKUX ,,3HaHba IPUMEHEHNUX
Ipu U3pajd KapTe Ha CBECT IOcMaTpava, Ha
uzeje u 30MBama y CBETY OHHMX KOjU Cy T€ KapTe
xopuctrn™ (hupkosuh, 1991).

Moxzaa 30or temkoha y Tymauemy H
HEMPEIU3HOCTH y YyOWIUpamy I0jeIuHUX
rpajioBa, OBa KapTa je y CPIICKOj UCTOPUOTPaAdCKO]
U HCTOPH]jCKO-reorpad)ckoj JIUTepaTypu ocrajia
roToBo HempuMmeheHa u cnabo BaJOpU30BaHA.
b. ®epjanuunh je y cBOM KOMEHTapy y3 MPEBOA
1apeBor cmnmca HaBeo Opojue HayuHuke (C.
Hogakosuh, K. Jupeuek, @. [Hummh, ®. Paukwu, Jb.
Xaynwmam, 1. J. [ladapuk...), Koju cy TyMauuiIn
[TopduporenuroBy reorpadujy 3eMasba 3araaHoT
bankana 1 mokymany fa opesie TauHe MojokKaje
rpasioBa Koje je OH IOMEHY0, He Kopuctehu KapTy
Je JIuna. OHa HHje TOMEHYTa HA y HEKUM JIeJIIMa
Koja ce 0OaBe crapuMm reorpad)cKuM Kaprama
Ucroune Espore (Wolf, 1994), Cp6uje (Skalamera,
1991), Bocue u Xepnerosune (Gasparevié, 1970),
1a HU Y HOBHJUM paJIOBHMa ayTopa Koju ce OaBe
PEKOHCTPYKIMJOM MpEKe HACEJbEHUX TI'paJioBa
nomenyTHx y aeiny Koncrarauna I[lopduporenura
(hupxosuh, 1998). Iepremniumja 3amnaaHor bankana
y X BeKy Kojy npyxa kapra Jle JInna, moxe 6utH
JparolieH W3BOP 3a HCTOPU]CKY Teorpadujy
Jyroucroune EBporme, 3aT0 mITO je HEH ayToOp
HacTojao na Oyze 00jekTuBaH, J00po 0OaBeIITeH,
HeonTepeheH UICOIOIIKH.

Kapra [le Jluna ,Mcrouna umnepuja u
cycennu pernonu Koncrantuna Iopduporenura‘,
MOXe OUTH pa3MarpaHa He CaMO y KOHTEKCTY
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directions to put geopolitical divisions and
settlement distribution onto Constantine VII
Porphyrogenitus 10th century map. We should
point out the relevance of the hydrographical
network in Central and South Europe because
the properly designed river streams helped draw
the settlement distribution. These settlements
were the core of the power of the contemporary
authorities. They are best characterized as
confrontation to “empty cities” of the Roman
times, which were destroyed during the
Avars and Slavic’s attacks and devastation.
Reconstruction of the Porphyrogenitus
cities network could be compared with the
urban network and communications of the
Roman period, as well as with the territorial
organization that we know from later times,
which has better source of literature and hence
better known. Therefore, we must take into
account the impact of historical and anthropo-
geographical , knowledge applied during the
map design on the ideas and events in the
time of those who actually used the maps”
(hupxosuh, 1991).

It might be the imprecision and poor
interpretation that left this map unnoticed
and poorly valorized in Serbian historical-
geographical bibliography. B. Ferjan¢i¢ named
many scientists (S. Novakovi¢, K. Jirecek, F.
Sisi¢, F. Ragki, Lj. Hauptman, P. J. Safarik, etc.)
in his comment on translation of the emperor’s
writings, who interpreted Porphyrogenitus’s
geography of Western Balkans and tried to
determine the exact positions of cities he
had mentioned without using Deliles map.
The map was not even mentioned in some
writings on old geographical East Europe
maps (Wolf, 1994) of Serbia (Skalamera,
1991), Bosnia and Herzegovina (Gasparevic,
1970) or in some recent works of authors
discussing reconstructions of settlement
network of Constantine Porphyrogenitus
(hupkosuh, 1998). The perception of 10th
century Balkans according to Deliles might
be a valuable source for historical geography
of South-East Europe because the author was
objective, well-informed, and ideologically



3EMJBE U TPAJIOBU 3AITAJTHOI" BAJIKAHA V X BEKY TIPEMA JIEJTY KOHCTAHTHUHA ITOPOUPOI'EHUTA,
ITPUKA3AHU HA KAPTU I'MJOMA JIE JIMJIA TIOYETKOM XVIII BEKA
COUNTRIES AND CITIES OF 10TH CENTURY WEST BALKANS ACCORDING TO CONSTANTINE PORPHYROGENITUS
ON THE MAP OF GUILLAUME DELISLE

kaprorpaduje (y morieny TayHOCTH, T.j. HEeHOT
CTEIICHa KOPECIOJCHIUje ca TomorpadcKum
3HAWKEM), HEIO0 U y KOHTEKCTY MCTOPH]jCKE
reorpaduje. Y ®0j ce orena mnepuerniuja He
camo kaprorpada, Hero u ayropa Jeia Koje Kapra
WIYCTpyje, Ka0 W JPYIITBEHHU, MOJUTHYKUA M
KyJATYpHHU YCIIOBH y KOjUMa je OHO HacTano. To
3HAuM J]a HaM OBa KapTa Jiaje oapeheHy npeacrapy
o oarosapajyhem mnepuony, peruoHy u KyjiTypH.
Hauwme, xapra [le Jluna Bpaha nac y mepuon 10.
BEKa, Y IPOCTOP 3arafHoT baiikana 1 BU3aHTH]CKY
KYJITYpY, Y OKBHUPY KOj€ C€ T10jaBJbyjy HCTOPHjCKa
jesrpa MpBHUX jyKHOCIIOBEHCKHX JIpKaBa.

300r Tora CMO CMaTpaji CBPCUCXOIHUM JIa Y
OBOM pPajly M3BPIIMMO aHAJIH3y CaJpKUHE KapTe
Je JIuna y koMnapauuju ca HOBHjUM TyMadehuma
[TopduporenntoBe reorpaduje 3emMaba H
rpagoBa 3amagHor bankaHa, U Ha Taj HAYMH
YTBPIUMO HEHE MPETHOCTH M HEJOCTaTKe Kao
UCTOpHjCKO-TeorpadcKor u3Bopa. McToBpeMeHo,
OBE KOMITapaIyje MmoKa3yjy KOJIUKO CY MEepIEIHje
reorpagcKor mpocropa BapbMBE M HEMOY3IaHe,
0e3 JeTaJbHUX MHTEPIUCUHUILIMHAPHHUX
ucTpaxkupama. Temkohe wuckpcaBajy Kaju
MOKYIIIaMO J1a UICHTU(HUKUJEMO HEKe HaceJbeHe
rpagoBe. PekoHcTpykimjy mpexe rpagosa y 10.
BEKY, OTE)KaBa HEJJOCTATAK JPYTUX Kapara U3 TOr
Mepro/Ia, Kao U apXeoJIOMIKNX Hajas3a, Koju Ou
MOIJIY MOCITY>KUTH 3a ipoBepy [lophuporeHnToBux
HaBoja. YmopehuBame ca ypOaHOM MpEKOM
U KOMYHHKallMjaMa U3 MPETXOAHOI PUMCKOT
NepUO/Ia, Kao U Ca TEPUTOPH)aTHOM OPraHU3aLHjOM
W3 KaCHUJUX BpEeMEHa, yKasyje Ha onpeheny
reorpad)CKy MHEpIH]y, ajli He perraBa mpodiem.
Heku rpagoBu octaiy ¢y /10 JaHac eHUrMa (HIp.
Hectunukon y Cpouju, 3etmusu y Lipuoj l'opu u

JPYyTH).

INEPLIETILWJA TAJIMALIMIJE 1 XPBATCKE
Y X BEKY V AEJIY KOHCTAHTUHA VII
[NOPOUPOI'EHUTA ITPEMA
KAPTU I'MJOM JIE JIMJIA

Koncrantun Ilopduporenur y csom aemy
,CIC 0o HapoauMma®™, HajBHINE je MPOCTopa

unbiased.
Deliles map ,Eastern Empire and
neighboring regions of Constantine

Porphyrogenitus” may be discussed not
only within the context of cartography (the
level of correspondence with topography)
but also from the historical-geography point
of view. It reflects not only the perception
of a cartographer but also of an author who
devised the map to be a social, political,
and cultural indicator of what it represents.
Namely, Deliles map brings us back to 10th
century West Balkans and Byzantine culture
under which the first historical cores of South
Slavic countries arose.

Therefore, we attempted to analyze the
content of the map and compare it with the
recent interpretations of Porphyrogenitus’s
geography of countries and cities of West
Balkans. We also tried, for the purpose of
the paper, to estimate its weaknesses and
advantages as a historical-geographical source.
At the same time, the comparison will show
if this perception of geographical space is
unreliable without a detailed multidisciplinary
research. The difficulties appear as we tried to
identify some settlements. The reconstruction
of 10th century city network is also disabled
due to lack of other maps and archaeological
sources. The comparison with urban network
and communications from the previous Roman
period and the one that followed indicate
certain geographical insertions but does not
solve the problem. Some cities remain an
enigma even today (e.g. Destinikon in Serbia,
Zetlivi in Montenegro, etc.).

PERCEPTION OF DALMATIA AND
CROATIA IN 10TH CENTURY IN
THE WORK OF CONSTANTINE VII
PORPHYROGENITUS ON THE
MAP OF GUILLAUME DELISLE

In his book “On the Administration of the
Empire” Constantine Porphyrogenitus devoted
most space to province of Dalmatia. In chapter
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nocBeTno npoBuHIMju Janvaruju. Y 29. miaBu
Cruca ,,0 Jlanmaruju ¥ CyCceIHUM TUIEMEHUMA,
OIMCAo je HaceJhbaBamke NpoBHUHIM]E [anmmarmje
CIIOBEHCKHM TUIEMEHUMA, ,,K0ja Ce 3Baxy U ABapu‘’.
[Tonenom mpBoOUTHE TpoBUHIMje Mnupuk Ha
[Tanonujy u /lanmanujy, puMcKa MpPOBHHIIN]jA
HNanvarmja (ocHoBana 10. r. H. e.), oOyxBarana
je MHoro mupe reorpad)cko TOJpydje HEro
cpenmoBekoBHa Jlanmaruja. Y HpUMOpPCKOM
JIelTy OHa Ce MpOCTHUpalia ofl peke Arse (JaHallmbe
Pamie) y Uctpu no Lissus (Jbema) y Anbanuju,
JIOK je Y KOHTUHEHTAJTHOM Jeily oOyxBaraja Jeo
Uctpe, nanamme Xpsarcke, Cpbuje, bocuy u
Xepuerosuny, Lipay ['opy u ceBepHu 1eo Andanuje.
JIMOKIIeIjaHOBOM /IMUHUCTPaTUBHOM pe(hOopMOM
297.1. 01BOjeH je jy>KHH Jeo poBrHIMje lanvaruje
kao 3aceOHa nposuHIMja [IpeBanurana (OGmact
Hyxibana - Doclea, kacuuje 3era u LpnHa ['opa).
[Toyetkom 7. Beka, OcBajameM 3amaaHor bamkana
ox crpane CioBeHa, jeJjaH 1e0 CTapor POMAHCKOT
CTaHOBHHMIITBA TOBYKAO c€ y OpAOBHUTE KpajeBe y
YHYTpPAIIHOCTH, a IPYTH JIC0 Y TPaFoBe Ha 00au
JazpaHckor Mopa 1 Ha OCTpBa, YUME Cy CTBOpPEHA
7IBa CJI0ja POMAHCKOT CTAHOBHHUIIITBA, IPUMOPCKH
U KOHTHHEHTaJ HH. Y wu3naramy o CpOuma u
XpBaruma, [lophuporeHuT mnpaBu paszIuKy
n3mehy oBux Pomana n BuzanTtunaia xoje Ha3uBa
Pomeju. ¥V HaBeneHoj miaBH, onucaHo je 3ay3ehe
tBphase Kinc u nag Canone (nanarmmer Conuna)
y pyke Cnosena u Asapa. [locne nana Canosne, y
KaCHHjUM JIelIeHHjama YTBPhEH je MPOoIeC CTaTHOT
HacesbaBama ClI0BEeHa, IITO CE CMarpa IMOYETKOM
jenHor HoBor 100a. CiioBeHCKa IiieMeHa, XpBaTH
u Cp0bu, ¢ JT03BOJIOM I1apa, HACEhaBajy YUTABY
o0rnacT HeKkaammbe npoBuHIMje Janmarje, 1a ou
nocreneHo y IX u X Beky monuio 10 hopmupama
NpBUX JpPKAaBHUX 3ajeHHUIIA HAa TEPUTOPHUjH
3anagnor bankana. On oBHX OCBajama Cy
nomrel)enn camo yTBpheHH BU3aHTH]CKH TPATIOBH
Ha obanu - Tporup, 3anap, Crutut, {yOpoBHUK,
Kotop, y Koje ce CKIIOHIIIO TIPEKUBETO0 POMAHCKO
cranoBHUIITBO (Buzantujcku rpagosu 11, 2007).
JparorieHe nofarke 3a ofpehuBame TepuTopHje
BHU3aHTHjcKe mpoBuHIMje [lanmamnuje mpyxa
kapra [le JIuna, Ha K0joj Cy MpUKa3aHU HACEJLCHU
rpaioBu HaBeaeHU Yy mapeBom Crucy, (uayhu on
jyraxa ceBepy) Ijie cy ce CKIoHIIM Pomanu ucnpen
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29 of the book “Of Dalmatians and neighboring
tribes”, he described colonization of the province
of Dalmatia with Slavic tribes, “which were called
Avars, also”. Dividing of the original province
of Illyria into Pannonia and Dalmatia, Roman
province of Dalmatia (founded 10th AD) includes
a much wider geographical area than medieval
Dalmatia. In the coastal area it extended from the
river Arsa (now days Rasa) in Istria, to the Lissus
(Lezha) in Albania, while in the continental part
were including a part of Istria, today’s Croatia,
Serbia, Bosnia and Herzegovina, Montenegro
and northern Albania. Diocletian’s administrative
reform in 297 separated the southern part of the
province of Dalmatia as particular province of
Praevalitana (Region of Dukljans — Doclea, later
Zeta and Montenegro). In early 7th century Slavs
conquest Western Balkans, and one part of the old
Roman population withdrew to the mountainous
regions in the interior, and others moves to the
cities on the Adriatic Sea and the islands, which
are made two classes of Roman citizens, coastal
and inland. When writes about Serbs and Croats,
Porphyrogenitus make difference between
these Romans, and Byzantines by calling them
“Rhomaioi”. In this chapter is described the
capture of the fortress Klis and fall of Salona
(i.e. Solin) in the hands of the Slavs and Avars.
After the fall of Salona, the process of permanent
colonization of the Slavs continues in later
decades. This is considered for the beginning
of a new era. Slavic tribes, Croats and Serbs,
with the permission of the emperor, inhabit the
entire area of the former province of Dalmatia.
Gradually, in 9th and 10th century begins forming
of the first states on the territory of the Western
Balkans. Of these conquests were spared only
fortified Byzantine towns on the coast - Trogir,
Zadar, Split, Dubrovnik and Kotor, in which were
found refuge survived Roman population (Byzan
cities II, 2007).

Valuable data for determining the territory
of the Byzantine province of Dalmatia provides
Delisle’s map, which displays the inhabited
cities listed in the King’s document, where
Roman population found refuge in front of Slavic
invasion (going from south to north): Ragusa,
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CIIOBEHCKO-aBapcke omacHocTu: Parysa, Crumr,
Tporup, Korop, 3anap.

Ragusium (Pary3a, nanammu [[yOpoBHUK),
HeMa jacHy erumoinordjy. [lo jemHoj xumoresu
Ha3UB I'pajia ce JIOBOIU Y Be3y C IMOJIOXKajeM Ha
JIMTHULN WK TpeOeHy Ha MOPCKO] 00au, OJJHOCHO
TpaHc(hOpMAaIFjOM POMEJCKOT HA3UBA 32 JIUTHUILY
»laus® (MakcumoBuh, 2007). KonctanTun
Jupeuek (1959), Buau ananorujy y rpaay Ragusa
Ha jyrouctoky Cunmimje, kora cy Buzantujuuma
orenmn Apabspanu 864. rogune. Hasu Ou ce
MOT'a0 JIOBECTH y BE3Y H Ca JIaT. ,,regius®, Kao 1ITo
u oOmmxmu LlaBrar moTuye ox jar. ,.civitas®™ -
omurrHa. CiioBeHCKH Ha3uB JlyOpOBHUK M0jaBIbYje
ce y u3BopuMa ¢ kpaja XII - mouerka XIII Beka,
Kaza je 3axymJbeM Biagao kHe3 Mwupocnas, ca
cequiuteM y CToHy.

Aspalaeolus (nar. Spalato, nananmu Cruat),
ynju Ha3uB npema llopduporenuty morude ox
palatium, ,,Mana manara“, Majia IMa U OHUX KOjH
UCTUYY J1a je uMe rpaja macuio Aspalato. Ogaj
Ha3MB HEKU ayTOPH JIOBOJC y BE3y Ca HA3UBOM
ousbke Aspalathos (kpaj 6orar cmokBom) (Skok P.,
1928).

Tetrangurium (na"ammu Tporup), rpan
y cpenmoj JlamManuju, Hactao je Ha MajoM
OCTPBY TIOBE3aHOM 3eMJbOY30M ca KonHoM. Hazus
Tragurium ,,xo03ju Oper®, Boau MOPEKIO O JiBa
rpuka tononuma. Msmely Tporupa u Conuna, y
Omm3uHU rpaja, moctoju opao Kosjak.

Docatera (Kortop), rpax y boxu.
[ToppuporenutoB nasus Dekatera, motuue ox
nonoxaja rpaga (lat. Catena - Bepwura, crionHa);
npen Koropowm je TecHan Bepure; Ha pomejckoM
J€3UKY 3HauH ,,Cy>KEHO M CTUCHYTO ILITO j€ y BE3H
ca Kotopckum 3a11uBoMm, Koju JINUH Ha ,,yCKH Je3UK
Ha uhjeM Kpajy je rpan. CinoBeHcku Ha3us Kotop
MOTUYE OJ1 CTApOrpuKe peun katareo - mTo 3Ha4u
Bpera (Www. visit - montenegro. com). Ko Koropa
MOCTOje MOJMOPCKU M3BOpU — BpyJsbe. [Ipema
HAPOHOM TPy, MPIIMKOM 3eMJbOTpEca CTapu
Pucan je mponiao y Mmope u u30emmie cy OCHOBaJIe
JaHalky Tpaj. borati M3BOpH MUTKE BOAE KOjU
cy u30ujany y MoJHOX]y CTeHEe OMIIM Cy IVIAaBHO
npenmyhcTBo HOBe HaceoOune (Jupeuek, 1959).

Diadora (3anap). VIme BoaM mopekyio of
natuHCKOr obnuka Jadera. Ha jesuky Pomeja

Split, Trogir, Kotor, Zadar.

Ragusa (now days Dubrovnik), Ragusium on
the Delisle’s map, whose name can be correlated
with the location of the city on a cliff or ridge on
the coast, i.e. transformation of the Rhomaoi’s
name for the cliff “laus”, hence comes Lausani
“residents on a steep clift” (Makcumoruh, 2007).
K. Jirecek (1959), sees an analogy in the city
of Ragusa in the southeast of Sicily, which the
Byzantines seize from Arabs in 864. Toponym
Dubrovnik appears in sources from the end of
12th and beginning of 13th century (Jupeuek,
1959). The name may also be connected with
ILatin word ,,regius* as nearby city of Cavtat
originates from Latin ,civitas® - municipality.
The Slavic name Dubrovnik appeared in books in
late XII and early XIII centuries, when Zahumlje
was ruled by Miroslav.

Aspalaeolus (the Latin name Spalato),
according to Porphyrogenitus comes from
palatium, “little palace”, although there are those
who point out that the name of the town was
Asphalatos. Some authors associated the name
with the name of the plant Aspalathos (region
rich with figs) (Skok, 1928).

Tetrangurium (Today’s town of Trogir), in
central Dalmatia, was built on a small island
connected to the mainland. Name Tragurium
“goat hill” derives from two Greek toponyms.
Between Trogir and Solin, near the town, there
is a hill Kozjak.

Docatera (Kotor) is a town in Bay of Kotor.
Porphyrogenitus name Dokatera is derived from
the position of the town (lat. Catena - chain,
clamp). In front of Kotor is tight corner Verige,
which on Rhomaioi’s language means narrowed
and squeezed. It is related to the Kotor bay,
which looks like “narrow tongue”, on which end
is located town. Slavic name for town of Kotor
comes from the ancient Greek word “katareo” —
which means springs (www. visit - Montenegro.
com). According to the folk tradition, ancient
town of Risan collapsed into the sea during
earthquake and refugees founded the new town.
Rich sources of fresh water, which erupted at the
foot of the rock, were the main advantage of the
new settlement (Jupeuek, 1959).
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3Ha4M ,,Beh Oere™, rpaj je mocTojao mpe OCHUBAkA
Puma. Kao miaBHUM rpaj NMpOBHHIM]E BU3aHTHUCKE
Hanmanuje 3Bao ce Jader.

[To TTopduporenuty, mox yrpasom lanmvaryje,
Haja3ujga Cy ce€ MHOTOOpOjHAa OCTpBa Koja ce
npykajy 10 benesenra (rpan y JyxHoj Utanmjn).
Ha HacesbeHrM OCTpBHMA HAJIA3KJIM CY CE TPaJIOBH:
Bekna, Ap6a, Ornicapa u JlyMOpukaroH.

Vekla, na3us u3 cpenune X Beka Vocla, koju ce
cadyBao kox Mtanmujana (Jart. vetus - crap), OHOCH
ce Ha JaHaImbK rpag Kpk, Ha ICTOMMEHOM OCTPBY.
CroBeHcku Ha3uB Kpk MoTHYE 071 aHTUYKOT HAa3MBa
Curicum (y1ar. curriculum - Tpka).

Arba (Apba), aHTUYKM HA3UB JlaHAIIHET
Hacesba Pab, HA HCTOMMEHOM OCTPBY y CEBEPHO]
Janmanuju.

Opsara (Ornicapa), OTHOCH CE€ Ha JAaHAIbHE
MecTo Llpec Ha uctonmenom octpBy y KBapHepckoM
3anuBy. Ha3uB motude o aHTHYKOr Apsarum.

Lumbricatum (Lumbrikaton), ocTpBo
koje je e Jlun moumpao nacmpam IllubGenuxa,
Ha MECTy JaHalllker Mayior octpBa Bpraga y
3amapckoM apxurenary. Mime motude of npBeHe
00je 3emsbHIITa, 1A 0Ty Ha3uB Rubricata Insula,
,IpBeHo octpBo*“. Racki F. (1877), HaBoau castrum
Lubricata u3 1096. .

[Tpema Ilopduporenuty, ocrama ocTpa y
Jlanmaruju cy HeHaceJbeHa M UMajy ITyCTe TPaJIoBe:
Kararpeseno, Iluszyx, Cunsa, Ckenpa, Amowr,
Cxupnakuca, I[Muporuma, Menera, Ectuynus
(Makcumorwuh Jb., 2007).

Catautrebeno (KararpeBeHo, 10
[opduporenuty), ocrpso dyru Otok kox 3aapa.

Pisuch (ITuzyx), Mmoxe ce UACHTU(HUKOBATH
Kao JIaHalkhe 0CTPBO JKHpje, Ha KoMe je y CpebeM
BeKy Omo rpan [Tuyx.

Silva, nanamme octpBo Cuinba, koje ce
npocTHpe jy’kKHO o1 ocTpa Manu Jlommss. Hberoso
MMe TIOTHYE O] JIATHHCKOT Ha3WBa 3a IIymy - silva.

Suerda (Ckenpa), BEpOBaTHO je Majo OCTPBO
[IIxenpa xox ocrpsa Ilar.

Aloip, nanamme octpBo Oro, Koje ce Halla3u
m3mely octpsa Ilar u Cunba, ceBepro on 3aapa.
HasuB je BepoBaTHO CTApOCIOBEHCKH: ,,alIbId —
aJieB, I[PBEH, PyMEH.

Skirdakisa, omnocu ce Ha octpBo Skardica,
Koje mpumnaaa 3agapckoM apxurenary (mpema
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Diadora (Zadar ) The name derives from the
Latin form of the word “Jadera”. In the language
of the Rhomaiois means “already been”, the town
existed before the founding of Rome. As the
capital of the Byzantine province of Dalmatia
was called Jader.

According to Porphyrogenitus, under the rule
of Dalmatia were the numerous islands which
extend to Benevento (a city in Southern Italy). On
the inhabited islands were cities of Vekla, Arba,
Opsara and Lumbrikaton.

Vekla This is name from middle of 10th
century and it is preserved in Italy (Lat. vetus - old)
and refers to the present-day city of Krk, which
lies on the same island in northern Dalmatia. Its
ancient name Curicum (Lat. curriculum - race)
is preserved in the Slavs.

Arba, the ancient name for present village
of Rab on the same island in northern Dalmatia.

Opsara, refers to the present settlement of
Cres on the same island in the Kvarner Gulf. The
name comes from the Latin word Apsarum.

Lumbrikaton, island of Lumbricatum
Delisle located opposite of Sibenik on the place
of the present small island of Vrgada in Zadar
archipelago. The name comes from the red soil,
hence there the name Rubricata Insula, “Red
Island” (Racki, 1877).

According to Porphyrogenitus, other islands
in Dalmatia are uninhabited and have deserted
towns: Katatreveno, Pizuh, Silva, Skedra,
Aloip, Skirdakisa, Pirotima, Meleta and Estiuniz
(Makcumoswuh, 2007).

Katatreveno, Catautrebeno on Delisle’s map.
That is the island Dugi Otok (Long Island) near
Zadar.

Pizuh, on the map Pisuch, can be identified
as present-day island Zirje, where was medieval
city of Pcuh.

Silva, today Silba island which lies south of
the island of Mali LoSinj. Its name comes from
the Latin word for woods - silva.

Skedra, on Delisle’s map Suerda, probably
a small island of Skedra near the island of Pag.

Aloip, today Olib Island, located between
the islands of Pag and Silba, north of Zadar. The
name probably comes from Old Slavic word
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Rackom F., 1877).

Pirotima, onnocu ce Ha octpso [Ipemyna xon
3anpa.

Meleta, nanac octpBo Momnar, ceBepHO 011
octpsa lyru OTok.

Estiuniz, o [le Jluny je octpBo m3mehy
3aapa u buorpana. Pauku cmarpa na ce Ha3uB
ogHocH Ha ocTpBo CecTpym, jy)KHO O OCTpBa
Mouar. ¥V HEKUM CpeAmOBEKOBHUM LIPKBEHUM
CIIOMEHHMITMA, OCTPBO VXK HOCH CIMYaH Ha3WB -
Estrum (Buzantujcku ciomenuiw 11, 2007).

Ha nouerky 30. mase Cnuca ,,3narame o
nposuHimju Janvanuju®, IlopduporenuT nume
0 HCHOM Teorpa)CKoM MOoJoKajy Aa je ,.y JaBHa
BpemeHa JlanManuja nounmana o okonuHe /[paya,
ogHocHO bapa m mpoctupana ce 10 UCTapCKOT
ropja, a y IIMpHHY je 3axBaraiia o0 peke JyHnasa‘.
3arum objamrmaBa Kako Cy 4uTaBy Ty OOJacT,
HajCIIaBHUJY OJ OCTAJMX 3ala/HUX MMPOBUHIIN]A,
Koja je Owmma moj Bnamhy Pomeja, ocBojuiia
CIIOBeHCKa TuieMeHa. [Ipudy mouume ox rpajaa
Canone, kojy je kao u napcky nanary y Crmry
carpaauo Juokienujan (BepoBaTHO ce pajiuiio O
oOHaBJbamy, jep ce rpan CaloHa CIIOMHESE MHOTO
panuje). ¥ Canonwu, xoja ,,0emie riiaBa yuTaBe
Jlanmarnuje®, cTaHOBaJM Cy ,,FbeTOBH BEIHKAIIN
u OpojHe mace Hapona“. Jlobap mo3HaBanall
UCTOpHj€ NAJIMAaTUHCKUX TIpajgoBa, ApxulakoH
rpaga Crumra Toma (1200-1268), naBoau uudpy
ox 40-50 xuse. cranoBHuKa. OCBOjuIN Cy je U
pasopunu ABapu (613-614. 1). On VI o IX Beka,
ABapu cy npuOIKHO 3ay3UMalId TEPUTOPHUjE, Ha
KojuMa cpeuHoM X Beka sxuse Mahapu. YV X u XI
BEKY, BU3AHTH]CKH HcTOpudyapu Mahapcky uecto
HazuBajy Typcka, mucnehu 1a cy HeHH CTAHOBHHIIH
TYPCKOT MOPEKJIA. ,,Y TO BpeMe XpBaTH CTAHOBAXY
c one crpane barnbapuje (baBapcke) rie cy cana
Benoxpparu. A jenHa nopoauiia, OAEIUBIIHN CE Of1
BHUX, HauMme netopo Opahe: Kirynac u JloBenoc u
Kocennn u Myxio u Xpsar, u 1se cectpe Tyra u
Byra, ca cBojoM nopoauiiom cTurny y Jlanmarmjy
Y OBY 3eMJbY 3aTeKHy 1oz Biamhy Asapa“. [Ipema
[opduporenury ,,0Taga OBy 3eMJby Aprke XpBary,
a y XpBarckoj joIl yBEeK MMa aBapCKHUX IMOTOMAaKa
U 110 BUMa ce Buu j1a cy ABapu™ (MakcumoBswuh,
2007).

[Tpema Ilopduporenuty, Xpparcka je Oouna

“anpii”, red, and ruddy.

Skirdakisa, refers to Skardica Island which
belongs to the Zadar archipelago (according to
F. Racki, 1877).

Pirotima, refers to the island of Premuda near
Zadar.

Meleta, is today’s island of Molat, north of
the island of Dugi Otok.

Estiuniz, according to Delisle it is island
between Zadar and Biograd. Racki believes that
the name refers to the island Sestrunj, south
of the island Molat. In some medieval church
monuments the island 1z have a similar name -
Estrum (Byzantine monuments II, 2007).

At the beginning of the chapter 30 of book
“Presentation about the province of Dalmatia”
Porphyrogenitus writes about its geographical
position “in ancient times Dalmatia began from
around Durres and Bar and stretched to the Istria
hills, and in width was widespread to the river
Danube”. Then explain how that area, the most
famous of the all other western provinces which
was ruled by the Rhomaioi’s, conquered by Slavic
tribes. The story begins from the city of Salona,
which is like Split and the palace in it, was built
by Diocletian (perhaps it was a renewal, because
the city of Salona was mentioned much earlier).
In Salona, “which was the head of the whole of
Dalmatia” lived “its nobles and numerous masses
of the people”. Specialist for the history of the
Dalmatian cities Archdeacon of city of Split Toma
(1200-1268) amounts number of 40 - 50 thousand
residents. It was conquered and destroyed by
the Avars (613 - 614). From 6th to 9th century
the Avars were occupying territories where in
middle 10th century were lived Hungarians.
In 10th and 11th century Byzantine historians
often Hungary referred to as Turkey, thinking
that its inhabitants are originating Turks. “At
that time, Croats were living from the other side
of Bavaria where are now White Croats. Single
families hive off of them. Namely, five brothers:
Klulas and Lovelos and Kosenic and Muhlo and
Hrvat (Croat), and two sisters Tuga and Buga,
with its families arrived in Dalmatia and find this
country under the rule of the Avars”. According
to Porphyrogenitus”, since then this country is
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nonesbeHa y 11 xyna: Jlusno, Lleruna, Umotcku,
[TnuBa, Ilecenra, Ilpumopje, bpubup, Hona,
Kuaun, Cunpara, Hua u m»uxoB 0aH je npxao
nox, Biamthy Kp6asy, Jluky u [anky. Cem JIuBHa,
oCTalle XpBaTCKe >KyMaHHje Halla3uie Cy ce y
apXOHTOBMHU XPpBAaTCKOj, jy’)kHO on Benebura
u Jlunape o npumopckux obana. To motephyjy
Ha3WMBH XPBaTCKUX HACEJHEHUX IPa/IOBa, KaKo HX
1ap UMeHyje, y KojuMa Cy Ce€ HaJIa3uJIe U KYTIaHCKEe
cronuue. Mehy HaBeneHMM MMEHUMa, 10 JaHac
HUCY ca CUTYpHUIIIhy yTBpheHe 001acTu KynaHuja
,.llneBa*“ u ,,Ilecenra®.

Pleva, o ucropuuapy Crojany Hosakosuhy, je
xymay oonmactu ['opma [ mia. [Topduporennrosa
xKyna ,,[IneBa“ mo HekMM HcTpakuBaYMMa OJJTHOCH
ce Ha xxyny IlmaBHo m3mely xyna Jluke n Kuuna
(dapuuh, 1980).

Ilecenma, na xapru [le Jluma xyna
Pzeatzena, xon Kuuna. Ilpema C. Hoaxosuhy,
TO je cpenmoBekoBHa napoxuja [cer y Kaunckoj
kpajunu. Hazus Ilcer, jaBba ce y n3Bopruma Tek
1185. ronuHe, ¥ TO Kao jeAHA O TPHU MApOXHje
ouckynuje y Kuuny (Kauncko nosee, Bpinka u
[cer) (Pepjanunh A., 1968). To 6u Moo OuTH
nanamime Mecto [ahene (12 km o Kuuna). @p.
bymuh (1885) moBoam y Be3y ILimHujeBy civitas
Pasini ¢ HasuBom Pazinum — I1ahene, Mmazaa ce oBaj
HazuB cycpehe y mokymenTnma Tek 1683. 1. ITo C.
Haxuhenosuhy (1936/1990), ,,ITahene je o crapum
pUMCKUM yTBpaama Pasinata Ha3BaHO™.

Chlobena (XnueBHo, no [loppuporenury),
obnacT oko JaHalmer JIusHa.

Cetina (1letuna), oonact oko peke Lletune.

Imota, o6nact oko qaHanmer rpajaa Fimorckor,
ceBepHO of1 raHnHe brokoso.

Parathalassia (Ilpumopje), je Ha3UB TPUKOT
nopekJia. Y CpelmbeM BeKy jKylla ce Ha3uBaJla
Parathalassia, u mog THM UMEHOM je TIpHUKa3aHa
Ha kaptu Jle Lwuma, xom naHammer rpaja
[ubenuka.

Brebera xyna, nanamme mecto bpubup, xon
CkpaauHa.

Nona xyna, nanamsu Hun kox 3aapa.

Tnena (Tiiena) xyna, nanammsu rpan Kaus,
KOJU C€ y CpeJIl-OBEKOBHUM IOBEJhaMa jaBjba U Kao
Tenenum (Maxkcumosuh, 2007).

Sidraga xyna, Hanasuina ce CEBEPHO O]
buorpana (Beligrada) u Ckpanuna; ume notude
Ol CTApOCJIOBEHCKE PEUy Chjpara - yBaja, Jpara.

Nina (Hun xon Ilopduporenura), yupras je
Ha KapTH kKao Hacesbe y Jlumm. Kox Ctpabona ce
nomumbe Tpaj Ninia; npema [lladapuky Ha perm
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ruled by Croats, and in Croatia there are still Avar
descendants, and they are evidence that they are
Avars” (Makcumosuh, 2007).

According to Porphyrogenitus, Croatia was
divided into 11 counties (zhupas): Livno, Cetina,
Imotski, Pliva, Pesenta, Primorje, Bribir, Nona,
Knin, Sidraga, Nin and their Ban were held under
the authority counties of Krbava, Lika and Gacko.
Except Livno, other Croatian zhupas were south
of Velebit and Dinara to coastline. That confirms
the names of Croatian populated cities, as they are
appointed by the king, in who were located Zhupas
thrones. Among the mentioned names, have not
been identified only the areas of counties of “Pleva”
and “Pesenta”.

Pliva (Pleva), According to S. Novakovié¢
Pleva County included the upper course of river
Pliva. Porphyrogenitus County of “Pleva”, by some
researchers, refers to the county Plavno between
counties Lika and Knin (®apuwuh, 1980).

Pesenta, or Pzeatzena near the town of Knin
as presented on De Liles’ map. According to S.
Novakovi¢, it was a medieval Pset abbey in Kninska
Krajina. The name Pset was registered in books
only in 1185 as one of the three abbeys in Knin
(Kninsko polje, Vrlika, and Pset) (®epjanunh A.,
1968). It might be the present day town of Padene
(12 km from Knin). Fr. Buli¢ (1885) attempted to
make a connection between Plinius civitas Pasini
and the name Pazinum or Padene, although the
name had not been mentioned in any script until
1683. According to S. Naki¢enovi¢ (1936/1990),
,Padene was named after the ancient Roman
fortresses called Pasinata“..

Chlobena (Hlievno), on the map Chlobena,
the area around present-day Livno.

Cetina, is area around the river Cetina.

Imota, the area around the city of Imotski,
north of the Biokovo Mountain.

Parathalassia (Paratalasija), the Slavic
translation of the Greek term. In the Middle Ages,
the county was called Parathalassia, and that name
is shown on the map of Delisle, near the modern
town of Sibenik.

Bribir, zhupa Brebera on the map, today’s
place near Skradina.

Nona, today’s Nin near Zadar.

Tiiena (Tiiena) is an area around present-day
town of Knin which in medieval charters appears
as Tepenum (Makcumosuh, 2007).

Sidraga, County located to the north of Biograd
(Beligrad) and Skradin; the name derives from the
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3pmamu (Schafarik, 1844-1847).

XpBarcku 0aH je apKao Mo BiIamihy TpH KyTie:
Kpbagy, Jluky u 'anky.

Cribala Ha TOMEHYTO] KapTH O3HAYaBa JKYITYy
KpbaBa, y XpBarckoj.

Litza o3navaBa xymy Jluka, koja je Ha KapTu
Jle Jluna yOenexeHa 3anaaHo of peke YHe.

Gutzeca je xymna l'anka, oko peke [amke,
CEBEpHO of1 JaHarmer Orouria.

[Topduporenut je Taxkohe, y 30. rmaBu Crimca
(AAN) nao reorpadcku mosoxkaj 3eMasba XpBarcke
u Cpbuje u ocranux ,,CriaaBuHmuja‘. 3emba
Xpsarcka, npema [lopduporenury, mountme o1
peke Lletune u ,,ipyxa ce npema [Ipumopjy 1o
rpanuta Mcrpe, omHocHO 10 rpana Jlabuna u ca
Op/CKe CTpaHe y U3BECHO] MEPH TPYKa CE U 1aJbe
ox npoBuHuyje Mcrpe, a mpema Letnnu u Jlusay
rpanunyn ce Cpoujom™.

Slavic word cpapara - cove.

Nina, on Delisle’s map is Nina, settlement
in Lika. Ninia - old town according to Strabo;
according to Safarik it is on the river Zrmanja
(Schafarik, 1844-1847).

Croatian Ban was held under the rule three
counties: Krbava, Lika and Gacko.

Zhupa Krbava, Cribala on the map, present-
day region in Croatia.

Zhupa Lika, on the Delisle’s map Litza is
located west of river Una.

Zhupa Gacko, Gutzeca on the map. It is
located around the river Gacko, north of Otocac.

In chapter 30 ofhis book (DAI), Porphyrogenitus
also gives the geographical location of the Croatia
and Serbia and other “Sclavinias”. Country of
Croatia, according to Porphyrogenitus begins from
the river Cetina and “extends toward the coastline
to the borders of Istria, i.e. to the town of Labin but
mountainous side extends beyond the province of
Istria, bordering Serbia towards Cetina and Livno.”
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Cn. 1. Hemouna umnepuja u cyceonu pecuonu no Koncmanmuny Iopghupocenumy.
Kapma Gijom de Lila, oxo 1718. 2ooune (Opaues A., 2005).
Pic. 1. Eastern Empire and neighboring regions according to Constantine Porphyrogenitus Gillaume Delisle, around
1718 (Opaues A., 2005)
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Cn. 2. Uncepm xapme Gijom de Lila «Mcmouna umnepuja u cyceonu pecuonu no Koncmanmuny Iopgupozenumyy.

Alba Serblia o3HauaBa Taza jomr HEKpIITEHE CpIICKe 3eMibe ceBepHO o Cage, y [lanonuju. Turcia o3nagaBa Mahapcky,
3aTO IUTO Ce cMaTpajo Ja cy Mabhapu Typckor mopexnia
Pic. 2. Western Balkans in 10th century. Part of the map Eastern Empire and neighboring regions according to
Constantine Porphyrogenitus. Alba Serblia even then referred to non-Christian Serbian countries northern from the
Sava River in Pannonia. Turcia refers to Hungary as they believed that the Hungarians were of the Turkish origin.

IIpema 31. masu Cnuca ,,O XpBatuma u
3eMJbH Y KOjoj caja oburasajy*, ,,XpBaTu, KOju
Cy caJa HaceJbeHH y KpajeBuma Jlanmanuje,
BOJIC MOPEKJIO O] HEKPIITEHNX XpBaTa Ha3BaHUX
benu, koju cranyjy ¢ oHe crpane Typcke (Tj.
Mabapcke), a y 6nu3uan @paHauke ¥ rpaHnye
ce ca CnoBenuma, HekpmireHum CpoOuma. Mme
Xpsara Ha je3uky CroBeHa 3Ha4M OHE KOjU UMajy
MHorO0 3eMibe’ (MakcumoBuh, 1959). Ilomro cy
ucrepaiu Asape, o Hapehemy napa Mpaknuja, a
y Bpeme apxoHTa [loprusor orja, HaceIum cy ce y
TOj 3eMJBbH, Y KOjOj ¥ JlaHac cTanyjy. [lokpriraBame
XpBara 00aBJbEHO je moyeTkoM [X Beka. ApXOHT

According to chapter 31 of document
“Of Croats and the land in which they live”,
“Croats, who are now settled in the Dalmatia,
originating from the unbaptized Croats called
White, who lives on the other side of Turkey
(i.e. Hungary) near the Frankish and bordered
with the Slavs, unbaptized Serbs. Name Croats
on the Slavic language means those who have
a lot of land”(Makcumosuh, 1959).After they
expelled the Avars, on the orders of the Emperor
Heraclius, and at the time of the archons of
Porgins father, they settled in land, where they
live even today. Christianization of the Croats
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XpBatcke, Mo4YeB of BiagaBuHe 1apa WMpakimja,
Ou0 je mojaHNIKy NOT4YHIbeH 1apy Pomeja. Benmka
XpBarcka, Koja ce 30Be 1 berna, HeKpIITeHa je Kao
u cycennu Cpbu, naneko je oq mopa (30 mana ce
nytyje 1o Tamuor 1j. LipHor mopa) (Makcumosuh,
2007).

HacesbeHu TpazioBH KOjU Cy HaBEIEHU Y
nokpmrteHoj Xpsarckoj cy: Hun, buorpan,
Benuna, Ckpanun, JluBno, Cronmnon, Kuumn,
Kapun n KnaBoka. Ha Jle JIunoBoj kapTu HEKH
HA3MBU Cy MCIIMCAHU IMOTPEIIHO, alli C€ MOTY
UACHTU(DUKOBATH.

Nona, rpan y ucroumenoj Kynu, naHammu
Humn xox 3anpa.

Beligradu (Tj. benorpaioH 13 CpeIlOBEKOBHIX
MOBEJbA), OAHOCH C€ Ha JaHallmbKu buorpan Ha
Mopy, uzmelyy 3anpa u [llnbenuka.

Belitzin rpan y xxymu [Ipumopje, benuia sy
nanammer [lnbennka. [lladapuk npernocraBiba
na ce paau o rpany benaja, HaBonehu u crapuja
MUIILBbEHA KOja ce OIHOCE Ha benuily y HHHCKO]
KYIIH, Y 3apaBHU byKoBUIIM.

Scordona nanammu rpajg CkpaguH CEBEPHO
ox llIuGennka, Ha peru Kpku.

Chloben (Chlebena) je rpan JIueHO, KOju je Ha
kaptu Jle JInia norpemHo npecTaBibeH y rOpHbeM
Toky LleTnHe; y cpenmbem BeKy IeHTap HCTOMMEHE
KyTe.

Stolpum (CtonmoHn) je yupraH Ha KapTH Kao
rpaz 6mm3y [InGennka. Hajommka je mpernocraBka
Ckoka, na je To rpaa CTymnuH Tj. CPeIHOBEKOBHU
CrennoH xox Poroznute.

Tenen na xaprtu Jle Jluna npexncrabiba
naHammbu  KHUH, meHTap CpeambOBEKOBHE
HCTOUMEHE JKYTIC.

Cori no [le Jluny je nanammu Kapuh, xox
3anpa. Ha3us rpajia motude o1 rmosoxkaja Ha caMoM
BpXy yckor u gyror Kapunckor 3anusa (lat. carina
- KJbYH Opofia).

Claboca (KnaBoka), Hemo3Har rpa/ji yljpTaH Ha
jenakapru Jle Jluna y npeneny nanammer [ padara.
Jlatuncka pey ,,cloaca‘ 3Ha4 ,, Iy TIJbUHA, OTBOP*
3a BOMY, WJIN TIOHOp, KaKBUX MMa Oko I'pauarna.
Pauxu ra unenTHduKyje Kao cpemHbOBEKOBHU IPajl
,,de Clobuco®. I. Cxok ra Takohe uneHTuduKyje ca
KioGyxom, 1ok Iladapuk cmarpa aa je y muramy
I'mamou.

was conducted in early 9th century. Archon
of Croatia, starting from the reign of Emperor
Heraclius, was subordinated to the emperor of
the Rhomaioi’s. Great Croatia, which is also
called White Croatia is far away from the sea
and is also unbaptized as neighboring Serbs (30
days to travel to the dark sea, i.e. Black Sea)
(Makcumosuh, 2007).

Inhabited cities in baptized Croatia were:
Nin, Biograd, Velica, Skradin, Livno, Stolpon,
Knin, Karin, and Klavoka. On DeLles map
some of the names were misspelled but can be
identified.

Nona, is a city in homonymous zhupa,
around now days Nin near Zadar.

Beligradu, on Delisle’s map city of Beligradu
(i.e. Belogradon in medieval charters), refers to
the present town of Biograd on the sea shore
between Zadar and Sibenik.

Belitzin in the zhupa of Primorje, near
present-day Sibenik. Safarik assumed that it is
a city of Belaja, also, citing the older reviews
regarding the Belica in Nin’s zhupa, in plain
Bukovica.

Scordona on the river Krka, now day’s town
north of Sibenik.

Chloben (Chlebena) wrongly located in the
upper course of the river Cetina; medieval center
of the homonymous zhupa.

Stolpum, near Sibenik. Assumption of Skok
is that it is city of Stupin or medieval Stelpon
near Rogoznica.

Tenen, Knin, is today’s namesake town near
the source of the river Krka. Delisle presented
it as a city of Tenen, the center of the medieval
zhupa of the same name.

Cori Karin, according to Delisle, city of Cori
is situated near Zadar. Name of the city comes
from the position of the city at the top of a narrow
and long Karin Bay (lat. carina - beak of ship).

Claboca, city of Claboca on Delisles map,
marked on the place of today’s Gracac. Racki
identify it as a medieval town “de Clobuco”.
Skok identifies it with de Clobuco too, while
Safarik believes that it is city of Glamog&. The
word “cloaca” is Latin for “hollow, hole” for
water; it could mean the abyss, also.
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»CKJIABUHUJE® —ITPBE CJIOBEHCKE
CAMOCTAJIHE TEPUTOPUIJE HA
BAJIKAHY

Buzantujuu cy CKIaBHHHjOM Ha3UBaJU
kpajese ox Hctpe no Conyna. [lopduporenur y
35 maBu criuca ,,0 JlykibaHuMa U 3eMJbH Y KOjO]
caga oburapajy* muime aa je Hyksmpa (Diokleja)
nobwuita uMe 1o rpaay JykipH, Koju je carpaano
(o6HOBMO) Jlnoknenujan. [lykiba ,Jiexku mpeMa
kacrenuma [pada, Tj. Jbema, Ynuuma u bapa,
u uzae 1o Koropa, a miaHMHCKUM CTpaHama ce
rpaanun ca CpoObujom“. Hajcrapuju momeHu
Hyxibe cy xox Iltonemeja (Doklea) u Ilnunuja
(Docleates). ¥ Bpeme Ilopdpuporenura, [ykipa
je 6mo mycrt rpaj.

Hacessenn rpagosu y Ayksbu: I'panpan,
Hosurpan, Jlontonokna, Hucy yournupanu. On
rpajioBa Ha TepUTOpHUju naHammke Lpae ['ope Ha
kaptu Jle JIuna ynucanu cy Rhisena (manammu
Pucan), Dioclea (HAyxspa, xox Iloaropuue),
Docatera (Kotop), Butova (bynBa) i Antibaris
(bap).

I'paoay apxeonomiku Huje onpehen. Crojan
Hogakoswuh (1880), je mpoHarao uetupu rpajia ca
oBuM nmMmeHoM. llladapuk ra je uaeHTupUKOBaO
ca mectoM I'panuh m3nan Ckanpa. Ilo Mapuny
JpuHOBY, TI03HaTOM OyrapckoM HCTOpUYApY
u3 npyre nmonouHe XIX Beka, To je ,,Ipaznere,
nanamwu ['panan, nosume Cxanpa®. Jlanac
noctoju Hacesbe [ pagan y nonmnu pexe hexorune,
UCTOYHO O IutaHuHe JbyOumima, 3amagHo ox
[lmeBaba. b. HoBakosuh (2012) mucnu ga ce
tonnoHuM [ panan y Jlykseu onHocu Ha [ paguny y
Mparunnhima, 3a Kojy IpeTrocTaBiba 1a je ouna
L[PKBEHO M yNpaBHO cpeaumite Jlykibe.

Hoeguczpao, je HENO3HAT JIOKAJIUTET. JUpeuek
ra rnosesyje ca rpanom [IpeBnaka, Ha TOIyOCTpPBY
Ha yna3y y boky Koropcky. HoBakoBuh nosesyje
oBaj TonoHuM ca ['paanem y Jbemanckoj Haxuju
w y bjenonasnuhuma. b. HoBakosuh (2012)
NOMHUIbE HEKHM HEUCTPaXEH TONMOHUM Maja
Heanonur, mro Ha rpukom 3Haun Hosu ['pan, xon
bajze y Kacrparuma.

Jlonmoookna, ipeicTaB/ba Haj3arOHETHU]U
rpan crape Jyksbe. [lo M. JIpuHoBy, ,,JIoHTO je
naHamma Jlunnaa, Ha ceBepouctok ox Ckampa“.

34

“SCLAVINIAS” - THE FIRST SLAVIC
INDEPENDENT TERRITORIES ON THE
BALKANS

The Byzantines called the region from
Istria to Thessaloniki Sclavinias. In chapter 35
of “Of Dukljans and land in which they live”
Porphyrogenitus writes that Duklja (Diokleja)
got the name after the city of Duklja, which was
built (rebuilt) by Diocletian. Earliest references
of Duklja are in works of Ptolemy (Doklea) and
Pliny (Docleates). At the time of Porphyrogenitus,
Duklja was deserted city, but Delisle localized
it to the mouth of the river Zeta to Moraca.
Inhabited cities in Duklja like Gradac, Novigrad,
and Lontodokla were not inscribed on Delisle’s
map.

The inhabited cities in Duklja were Gradac,
Novigrad, and Lontodokla and these were not
inscribed in the map. Of modernday Montenegro
cities there were Rhisena (modern day Risan),
Dioclea (Duklja near Podgorica), Docatera
(Kotor), Butova (Budva) and Antibaris (Bar).

Gradac archaeologically has not been set.
S. Novakovi¢ (1880) found four cities with this
name. Safarik identified it with Gradi¢ above
Shkodra. According to M. Drinov “Gradete,
today’s Gradac, is above Shkodra”. Nowadays
there is a settlement Gradac in the valley of the
river Pehotina, east of mountain Ljubisnja, west
from the town of Pljevlja. B. Novakovi¢ (2012)
thinks that the toponym Gradac in Duklja refers
to Gradina in Mratini¢, which he assumed to be
a religious and administrative center of Duklja.

Novigrad is an unknown locality. Jire¢ek
connects it with the town of Prevlaka on a
peninsula at the entrance to the Bay of Kotor.
Novakovi¢ (2012) associates this term with
toponym Gradac in LjeSanska nahija or in
Bjeli. B. Novakovi¢ mentions some unexplored
toponym Maja Neapolit, which in Greek means
New City, near Bajze in Kastrati.

Lontodokla represents the most
mysterious ancient city of Duklja. In chapetr
34 of Poriphyrogenitues ,,Of Travunians and
Konavljanians and the country they inhabit”
he said that they share the same country. The
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[To Hladapuky Jlonto je Jlunma a Jlokia je
Hyxiba.

VY 34. tnaBu IlopduporenuroBor Cnuca
,»O TpaBywanuma u KoHaBibaHnMa U 3eMJbU Y
K0joj canma oburaBajy*, ,,3emiba TpaBymaHa u
Konasspana je jenna. TaMommu CTaHOBHHIIH
BOJI€ TTOPEKIIO 011 ,,HeKkpinTeHux Cpoda, Koju ¢y Ty
YKUBEJIH OJ] OHOT apXOHTA KOjH je Tpederao mapy
Wpaxnujy n3 vekpmreHe CpOuje, 10 CPICKOT
apxoHTa Briactumupa®.

Tpasynuja nounme ,,on Koropa u npyxa ce
1o Paryse 1j. JlyOpoBHUKa, 2 CBOjUM TUNIAHUHCKHM
(uctounum) crpanama rpannuu ce Cpoujom™. Y
nokymeHnty u3 1086. ronune (Hautmann, 1925),
y KojeM cy ocTaje obenexeHe mehe mpamke
OucKyIuje, yrnaajbuBa je CIMYHOCT HaBEJACHOT
wiemeHa Trebouane, koju Cy )KMBEITH OKO peKe
Onpe, ca umenom Tpebuma unu TpaByHwHje.
VYkonuko Ou ce ycBojuia mnpernoctaBka Tubopa
JKuskosuha, na je Mmoxxaa noctojonna TpaBymaHa
6una oko pexe Ofpe, OAHOCHO Ja cy ,,[paBymaHu
npe ceobe XuBenw Ha JecHoj obamm Oppe”,
oHJIa 6u OMII0 010aUueHO MUIIUBEHHE Jupedeka a
eTuMosioruja umMeHa Tpebume, TpaByHuja Boau
nopekio ox Winupa (Jupeuek, 1879). Ilpema
nerenu, HaBeneHoj y 1AW, ,, Apxontu TpaByHuje
yBeK cy Owmim moj Biamthy apxontra CpOwuje.
TpaBynuja Ha je3uxy CioBeHa 3Ha4H ,,yTBPhEHO
MecTO®, jep OBa 3eMJba MMa MHOTO yTBphema.
[Ton 3emsboM TpaByHHjOM Hamasu ce M Apyra
3eMJba, Ha3BaHa Konapibe' (MakcumoBuh, 2007).
Hasus Konagswe [Topduporenur noBomu y Besy ca
TOBapHUM Konuma, Oyayhu na je KonaBsbe paBHO
U J1a ,,OHH CBE CBOj€ TIOCIIOBE 00aBJbajy KOTUMa“*.
IIpema Jleronucy nona /lykJbaHnHa UMe IIOTHYE
O TATUHCKE peur canalis, To 03HauaBa BOIOBO/I.
Ha kaptu [le Jlwna ucniucan je nasus Canalitae,
aJli HUje CUTYpHO Ja ce ogqHocu Ha Konanie, ¢
o03upom n1a je yupran y 3anely boke. Hacerbenu
rpanoBu y TpaBynuju u KonaBipy Omnm cy:
Tpebume, Bpm, Pucan, JIykasete, 3eTIUBH.

Terbunia y ucroumenoj obmactu Terbunia,
Ha kaptu Jle JIuna o3nauaBa TpeOume, Ha penu
TpeOummuiu. OBaj HA3UB y KOPEHY MMa JIaT.
tribunus — BOjHM 3alOBEIHUK, HJIU CIOBEHCKY
ped ,TpeOumre” — XKpTBEHHUK. JeaHa oOf
MPETIOCTABKH je, Aa Ce CTapo U mpBo Tpebumbe,

inhabitants originate from ,,non-Christian Serbs
who lived there since the archon who fled
from emperor Iraklion until the Serbian archon
Vlastimir “.

Travunia extends from Kotor to Ragusa
or Dubrovnik, and its mountains (eastern)
side borders with Serbia. In chapter 34 of
Porphyrogenitus writings “Of Travunian’s and
Konavlan’s and the land in which they live”,
“Land of Travunian’s and Konavlan’s is the
same”. The local inhabitants are descendants
from the “unbaptized Serbs, who lived there since
Archon who defected to Emperor Heraclius from
unbaptized Serbia, till Serbian Archon Vlastimir”.
In a document from 1086, in which was marked
the boundaries of the Prague diocese, it is striking
similarity of the name of tribe “Trebouane”, who
lived around the Oder River, with the name of
Trebinje or Travunia (Hauptmann, 1925). If
we adopt assumption of Tibor Zivkovié that
the homeland of Travunians could be around
the Oder River, i.e. that “Travunian’s before
migration were lived on the right bank of the
Oder”, then it would be rejected opinion of
Jirecek that etymology of name Trebinje and
Travunia descended from Illyrians (Jupeuexk,
1879). According to legend, mentioned in DAI,
“Archons of Travunia has always been under
the rule of archons of Serbia. Travunia on Slavic
language means “fortified place”, because
this land has a lot of forts. Under the rule of
Travunia has been another land called Konavle”
(Maksimovic, 2007). Porphyrogenitus associates
name Konavle with cargo car, because Konavle is
flat and that “they all their jobs performing with
carts”. According to the Chronicle of Doclean
priest, name comes from the Latin word canalis,
which means water supply system. Name on the
map is recorded as Canalitae. Inhabited cities in
Travunia and Konavle are: Trebinje, Vrm, Risan,
Lukavete, Zetlivi.

Terbunia in the homonymous region of
Terbunia, refers to Trebinje upon the Trebisnjica
River, according to De Liles map. The name
originates from lat. tribunus — military
commander or Slavic trebiste — sacrifice. One
of the assumptions is that the original Trebinje
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o kojem roopu [loppuporeHuT, Hajda3uIO Y
naHammkeM Hacesby llomuie Ha neBoj obanu
Tpebummune, Ha JlyOpoBaukom Ipymy, TAe ce
nanasu Kyna bpankosuha u3 nounujer BpemeHa.
Jlpyra mpeTtnocTaBka je, Aa ce crapo TpeOume
HaJa3ujao Ha MecTy naHammer Crapor rpaaa
Tpebuma (Kactena), rome ce Hama3zu TBphama
banBup u3 kacHujer noba u upKBa cB. Muxanna
y K0jOj Cy caxpameHu xyraH [laBmuMup v \eros
cut Tjemmmup (Jlojosuh Mununuh, 2014).

Vrm je Ha3uB CpelmOBEKOBHOT rpaja U
xyme. [loppuporenur ra je momenyo, anu ra Jle
JIun muje yuprao. OcTanu rpajga Hajasze ce Ha
nyty TpeOumwe-Hukmuh, Ha cTpMuM cTeHama
Ha y3Bumewny Bpmar (903 m H. B.), Koje HOCH
Ha3uB 110 Kynu Bpm cBe 10 18. Beka, kaga ryou
ctapo ume xyne (Bpm) u nobuja HOBU Ha3UB
Kopjernnhu. V¥ XI Beky, 3a Bpeme 3€TCKOT KHE3a
Bojucnasa, momMume ce kao Hacesbe KitoOyk. On
12. Bexa Knobyxk je y nmoceny Hemamuha, a ox
1377. 1. y cactaBy bocancke npxase. Typuu cy
ra 3ay3zenu 1477. r. u yrBpawnu (ibidem).

Rhissena na Jle JIunoBoj kaptu o3HauaBa
naHammwy Pucan, rpan y Koropckom 3aiusy.

Lukavete xoje nomume Ilopduporenur,
Huje ynucano Ha kaptu [le Jluma. Crojan
Hogaxosuh u Illadapuk mucne va mecto Jlyka
y yHyTpammoctu Tpebuma. [TocToju u Hacesbe
Jlyka, ceBepHo on HeBecuma, usmely manuna
HpBam u Benex; cauyaH HAa3WB MMa HAacesbe
Jlyxa Bena na Kopuynu, koja je Taja npunaaaia
[Maranuju. Heku ra Bexy 3a J1. Jlykansar (?).

Zetlivi, 1o naHac Huje UICHTU(PUKOBAH
nokanuteT. Jupedek mucaum Ha CTOnuB y
Koropckom 3anuBy, anu oH npumnana lykseu. 1o
M. /IpuHOBY MOX/1a je y TUTamy HEKHU rpaj 3era?
b. HoBakoBuh (2012) mucnu fa je TO JaHAIIHBH
Huxmmh, y ropmeM Toky peke 3ere.

V 33. maBu Criuca ,,0 3axymsbaHuMa U 3eMIbU
y K0joj caga obutaBajy", nap [lopduporenur
HABOJIU J1a j€ 3eMJba 3aXyMJbaHa Ousia oy Biamthy
Pomeja, anu je omycrena mocie nopodsbaBama
CTAaHOBHMILTBA Off CTpaHe ABapa.

3axymme T1j. apxoHTH]a 3aXyMIbe, IOUYUHE
on Paryse (1j. lyOpoBHUKA) U ,,JIpyXk,a c€ 0
pexe HepetBe u npema IIpumopjy momupe 110
[Taranuje, a MIaHUHCKOM CTPAHOM IIpeMa CeBepy

36

that Porifirogenitius talked about was located
in modern day Police settlement on the left
Trebisnjica bank where the Brankovic castle
was later built. Another assumption is that old
Trebinje was located on modern day old town
of Trebinje (Castle) where now there is a Banvir
castle and St. Michale church where the county
ruler Pavlimir and his son Tjesimir were buried
(JIojoBuh Mununuh, 2014).

Vrt is the name of a medieval city and county
mentioned by Porphyrogenitus but not inscribed
on DeLiles map. The remains of the city are
located on the Trebinje-Niksic road, upon the
steep rocks on Vrmac hill (903 altitudes) named
after county Vrm. The name was changed in 18th
century into Korjenici. In XI century, during the
rule of Zeta king Vojislav, the name Klobuk
appeared. Starting with 12th century, Klobuk
was under the Nemanjici dynasty rule but entered
the Bosnian state borders in 1377. The Turks
conquered the city in 1477 (ibidem).

Rhissena refers to modern day Risan in the
bay of Kotor on De Liles map.

Lukavete, S. Novakovi¢ and Safarik identify
it with place Luka inside Trebinje. There is also
a settlement Luka, north of Nevesinje between
the mountains Crvanj and Velez. Similar name
has settlement Luka Vela on Korcula, which then
belonged to Pagania. Some connect it with D.
Lukavac (?)

Zetlivi, not identified. Jirecek thoughts on
Stoliv in Kotor bay, but it belonged to Doclea.
According to M. Drinov it may be some city in
Zeta region? If so, then it was in the upper part
of the basin of the river Zeta which belonged to
Travunia. B. Novakovi¢ thinks that it is Onogost,
present day town of Niksi¢ (HoBakoBuh, 2012).

In chapter 33 of the book ,,On Zahumljians
and the county they inhabit®, Porphyrogenitus
said that it was under the rule of Romeans but
was devastated after the Avarian conquest.

Zahumlje or Zachlumia or Hum, Archonty
of Zachlumia begins from Ragusa (Dubrovnik)
and “extends all the way river Neretva and
towards the coast reaches Pagania, and with
mountains side to north it bordered Croats,
and in front bordered Serbia”. In chapter 33 of
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rpannuu ce XpBaruma, a crpena Cpoujom™. ¥
BpeMe nucama Cruca, ,,3aXyMJbaHU KOjH cajia
Tamo cranyjy cy Cp6u, nornuyhu u3 Bpemena
OHOT apXoHTa, Koju je mapy Hpakmujy Ouo
npederao®. Y 3axymiby 1o peunma KoHncTantuHa,
Hanasze ce nBa rpan bona n Xym, croje Ha Opay
XyM, IO KOME Ce OBa 3eMJba Ha3BaHa 3aXyMJbEM
(3axymibe, Ha jesuky CioBeHa ,,3eMJba H3a
Opna“). M3a ,,Benukor Opma“ Ha KoMe cy Omia
nBa rpajaa bona u Xym, mponasmia je peka bona
(,,mo0pa‘*). 3aro je e JIw, oBa nBa rpajga Ha3BaHA
Bona u Chlu, nokann3oBao Ha caMOM U3BOPHUIITY
peke bocue; peka Bulus (byna) Teye mapanento
ca HepetrBom anu y ;eHOM 10B-eM TOKy. [lomto
ce caMm Ha3uB XyM (CTapoCI. XOIM - OpexKyJbak,
Op10), OAHOCH Ha OWIO KOju OpexyJshak, Opio,
Tako Ja panac u kop Ilpo3opa y bocHu, nmocroju
mecto 3axyM. [1o Tpajany Crojanosuhy, ped Him
wim Hum nortuue oz Biamkor culme, n3BeieHa
je on maruHCKor culmen, Tj. ,,0p10° (Stojanovich,
1994; Stojanovich, 1997). Jupeuex mucnu na
je Xym ,,ipema uctoky oOyxBatao Hepecume
U JIonHpao 10 Hajropmer Toka Hepetse, e je
Komuir 6uo morpaanyno mecto m3mehy Xyma u
BocHe, ncto oHako Kao mITo je joil u naHac uzmely
Xepuerosune u boche. [Ipema ceepy npocrupao
ce XyMm y nounujeM CpeambeM BEeKy U IIPEKO JIECHE
ctpane obane Heperse* (Jupeuek, 1959). Crojan
HogaxoBuh cmatpa na je Xym - rpan bnaraj, a
bona rpazg na peuun bynu, jyxno ox bnaraja. [1o
[Hagapuky, bona nuje nobuna Ha3uB no byHwu,
jep uMe peke MOoTUYe OJ peuu OyH - Kpeumak.
IMpema M. Vegu (1981), bona je 6uo rpan Ha
Bycky Han nanammsum brarajem, a Xym gananimsu
[Thenan-rpan Hax Bpenom byne. [Topguporenur
nume: ,,Pox anTunara u nmarpunuja Mwuxajia
crHa BumeTnHor, apxoHTa 3axymbaHa, IOTHYE
O/l HEKPIITCHUX CTAaHOBHHMKA Ha peuu Bucnwy,
KOjU Ccy Ha3BaHU JIUTLMKY, U HACEITU CE Ha PeLH
Ha3BaHoj 3axiyma“ (pexka Zachluma na kaptu [le
Jluna). Kao Hacesbene rpanose y 3axymsby OH
nomumse: CtoH, MokpHCKUK, Jociu, ['amymanHuk,
Ho6puckuk. [Ipema Vego M. (1981), nocnenme
CIOBO ,,K“ KOJ HEKMX HaOpojaHUX TIpajoBa
O3Ha4aBa I'PYKU KaCTPOH WJIU TPal.

Stagnum ua xaptu [le Jluna je nanamme
Hacesbe CTOH Ha mMpeBIalM, Koja TOBE3yje

writing “Of Zachlumian’s and land in which
they live” Emperor Porphyrogenitus said
that the Zachlumian’s land was under the rule
of Rhomaioi’s, but was abandoned after the
enslavement of the population by the Avars. At
the time of writing the book “Zachlumian’s who
now live there, are Serbs originating from the
time of the Archon who defected to Emperor
Heraclius”. According to Constantine, there are
two cities in Zachlumia: Bona and Hum. They are
standing on the hill (hum) and land Zachlumia
is named after that word - hum (Zachlumia on
the language of the Slavs means “land beyond
the hills”). Behind the “big hill” on which was
two cities, Bona and Hum, passes the river Bona
(“good”). That’s why Delisle, these two cities
named Bona and Chlu localize at the source
of the River Bosna, in the upper course of the
river Neretva. The name hum (on old Slavic
language hum - hill, hummock) may refer to
any hill, so that, near town of Prozor in Bosnia
there is settlement Zahum. According to Trajan
Stojanovi¢, word Hlm or Hum is derived from
the Latin culmen, i.e. “hill” (Stojanovich, 1994;
1997). JireCek thinks that Hum “was including
Nevesinje to the east and reaches to the upper
course of the Neretva, where Konjic was border
town between Hum and Bosnia, just as it is now
between Herzegovina and Bosnia. In the later
Middle Ages, Hum was stretched towards north
even at the right bank of the Neretva” (Jupeuex,
1959). Famous Serbian historian scientist Stojan
Novakovi¢ believes that the Hum is town of
Blagaj, and Bona is city on the river Buna, south
of Blagaj. According to Safarik Bona is not named
after river Buna, because the name of the river
comes from the word bun - limestone. M. Vego
thinks that Bona was city on Busak above todays
Blagaj, and Hum is now day’s S¢epan-grad above
spring of Buna (Vego M., 1981). Porphyrogenitus
writes: “cousin of antipat and patrician Michael,
son of Viseta, archon of Zachlumia, and descent
from the unbaptized people on the river Vistula,
which are called Litciki, and settled on the river
called Zahluma” (river Zachluma on Delisle’s
map). Inhabited cities in Zachlumia were Ston,
Mokriskik, Josli, Galumainik, and Dobriskik.
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[espemar ca komHOM. Ha rpukom rpaj ce 3Bao
Stagnon, a Ha TaTrHCKOM - Stammum. Hajctapuje
MO3HATE jY»KHOCJIOBEHCKE (hpecke HacTaje Cy
y Crony (Alojz et al, 1966), Mmoxx1a U 4yBEHO
MupocnaBibeBo jeBaHlesbe, y Bpeme Kaj je O1o
IpecToHua xyMmcke 3emibe (XI Bek).

Mocrisca na xaptu e Jluma je rtpan
Moxkpuckuk, cesepHo ox Tpebuma. I[Ipema
Crojany HoBaxoBuhy, mojam ce oJHOCH Ha CeJio
U TwianuHy Mokpo Ha aecHoj obanu Hepetse.
Mapxko Bero cmarpa na je IlopduporeHuton
rpaag MOKpUCKUK IOpyLIeHU rpag Mokpo kox
JInmrune, y Mokpom nosey. PymieBune ce Buze
Ha Opay ['paguna y cenmy Mokpom (Vego, 1981).
MebhyTum, OB JIOKaIUTETH HUCY Y 3aXyMmiby.
ITo M. Ipunosy ,,/lo0puckuk, nanammu JJadap,
6nu3y kJbyya BykocTaka, Ha jJyroMCTOK OJ
Jbyouma“.

Tosle (rpan Jocnu o [Topduporenury), npema
kaptu Jle Jluna, nanasuo ce usmely Tpebuma u
Mokpuckuka Ha ceBepy. [lo HoBakoBuhy oBaj
TONOHUM cIiasia Mel)y moy3aHno HaeHTU(HUKOBaHEe
,HaceJbeHe TpazoBe”; OJHOCH CE Ha MECTO
Ouwbe xong Crona, uszmely JlyOpoBHuka u
MertkoBuha. Takohe, mo M. Bery, ,,rpan Ouube
je 6uo y nanammem cenry Onube kox CtoHa ca
ocTalMMa OKpYIvle LIpKBe U3 cpeamer Beka™. 1o
M. [puHoBy, ,,Mocau nanamme Ocie, HCTOYHO
on Crona y XepueroBuHu'".

Galumaeni (I'anymannuk), npema kaptu e
Jluna Hanma3uo ce CeBeporCTOUHO o1 Tpebuma, y
npeneny ['anka. ['anko je HOBUje Hacesbe anu ce
y Onu3uHM Hana3wo crapu rpaja ['at, Ha jeaHOM
y3BUlleHY nonHo mianuae Comune. ['at je 6uo
BEJIMKO HaceJbe U packpihe J[yOopoBadkor qpyma
(Via Ragusa) u Pumckor myTta Koju je BOIHO Of1
nonuHe Hepere 3a Onoromr u [Jpauy. Bero
MUCIIH J1a ce Tpaj Hanazuo y Mehyropjy y ceny
I'mymune xon XyToBa, IJie ce Hajla3e MHOTOOPOjHH
crehim. Ilo HoBakoBuhy To je mecto I'mymune,
ceBepHO of Omnwuba.

Dobriscio je y0enexxeH Ha KapTu Kao Tpaj
Jo6puckuk nomenyt y aeny [lopduporenura.
Crnenujanuctu ce yIJIaBHOM CIaxy Ja je
Ho6puckuk T. j. Jlabapcku KacTpoH cTapu rpaj
Komrryn-Komryp, nctouno ox nacessa Jlabpurte,
ommtuHa bepkoBuhu. M. Bero (1981) younmpa
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According to M. Vego the last letter “k” in some
names of cities in Greek means castrum or city
(Vego, 1981).

Stagnum on Delisle’s map, today’s town of
Ston on narrow strait that connects Peljesac to the
mainland. In Greek, the town was called Stagnon,
and in Latin - Stammum. The earliest known
South Slavic frescoes were created in Ston, and
perhaps Miroslav’s Gospel at a time when it was
the capital of the Hum country in 11th century
(Alojz et al, 1966).

Mocrisca, on Delisle’s map it is city of
Mocrisca, north of Trebinje. According to S.
Novakovi¢, the term refers to the village and
the mountain Mokro on the right bank of the
Neretva. Vego believes that Porphyrogenitus city
of Mokriskik is actually destroyed city of Mokro
near LiStica in Mokro polje. The ruins can be seen
on the hill Gradina in village Mokro (Vego, 1981).
According to M. Drinov “Dobriskik is today’s
Dabar near Vukostak, southeast of Ljubinje”.

Tosle, city of losle on Delisle’s map, located
between Trebinje and Mokriskik on the north.
According to Novakovi¢, this term is one of
the reliably identified “inhabited cities”, and it
refers to the settlement Oslje near Ston, between
Dubrovnik and Metkovié. Also, by Vega, “city of
Oslje was in present-day village Oslje near Ston,
where are the remains of the circular Middle Ages
church.” By M. Drinov, “losli is now day’s Osle,
freedom, east of Ston in Herzegovina”.

Galumaeni according to Delisle it is city
of Galumaeni, located northeast of Trebinje, in
Gacko area. Gacko is a new settlement but in its
vicinity there was the old town of Gat upon a
hill under the mountain of Somina. It was a large
settlement and a crossroad between a Roman Via
Ragusa road and another road from the Neretva
valley to Onogost and Drac. M. Vego believes
that the town was located in Medjugorje, in
village of Glumina near Hutovo, where there are
numerous tombstones but Novakovi¢ thinks that
is settlement Glumina, north of Oslje.

Dobriscio was on the place of the present-
day monastery Dobri¢evo near the town of
Bilec¢a. Professionals agree that Dobriskik, as
Porphyrogenitus called it, is an old town of
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rpan JJoopuckuk y ganammem [{adbpy kox Croma
y XepueroBMHH; MUCIH Ja C€ OH Halla3u KOA
Honosa 6x1u3y Croua Ha mecty ['pan. Ilocroju
¥ MaHacTHp nox HazuBoM JloOpuheBo kox rpaga
bunehe.

Ilazanuja, npema HaBonuma y miasu 30.
Cnuca ,,M3narame o npoBuHImju Janmanuju®,
nouynme o1 peke Heperse u mpyxka ce 10 peke
Herune, u uma tpu xyne: 6iau3zy mopa Pacroiry
1 Mokpo (Arastotza, Mocrum) u Jlanen (Dale),
naneko o Mopa. [laranuju npunanajy u ,,cyceasa
yeTupu octpBa: Mibet, Kopuyna, bpau u XBap*.
Ha xaptu Jle Jluna cy uneHTHpUKOBaHE O jyra
Ka CeBepy CBE TPH XKyIaHH]eE.

Arastotza (xyna Pacrtona) je, mo HEKUM
ayTopuMa, naHamme PacHo, jyroszamaaHo of
Mocrapa, y gonunu peunne Tpebwxkar. Behuna
UCTpakMBada cMarpa Jia je To mecto Pactok, Ha
HCTOMMEHOM je3epy, koa Bpropua, 6nmszy mopa
(ma 12 km). ITo Mapuny [IpunoBy, Pactona je
Jexana y OKOIMHHU jesepa Pactoka, jy:kHO of
Bpropua. On Tor jezepa motuye v leH Ha3uB. Mima
MUIIBEHA J]a CE HA3UB OJJHOCH Ha CPEIH-OBEKOBHY
enapxujy u3za buokosa - Rasticiarum, Rastizam
(MakcumoBuh, 2007).

Mocrum je xxyria Mokpo, Koja ce mpocTupaa
y npumopjy ox Bpysse no Iloarope. Lientpanno
MecTo je Makpa kon Makapcke. [To JIpuHoBy,
Kyrna MOKpO Haja3ujia ce€ CEBEPHO O XKyIe
Pacroua, y oxonuuu rpaga Makapcka, HeKaaa
Mokpo.

Dale na xaptu Jle JIuna o3HauaBa Xyny
JlaneH, koja ce Haja3uia y ropmeM Toky Hepetse,
,haamexko on Mopa“. I[ladapuk, Hosakouh
u Jupeuek cMmarpajy Ja ce Mojam OJHOCH Ha
HysHo (anTHuku Delminium). Mapun [punoB
ra ueHTH(UKyje 1o mo3Hatoj papauua lanmen,
Janmuo, no cagammwem uzrosopy Jdymno, /lyBHO,
Mana oomact Dalminium ca rpaioM HCTOT UMEHa;
0]l Bbe Cy A00wWIM cBOj Ha3uB [lanmarnivja u Hapos
Janmaru. Pauku cmartpa na ce paau o MECTy
Hone, y nonunu pexe TpeOnxar, 1ecHe MPUTOKeE
Hepertse.

Ha [le JIunoBoj KapTu Cy pHUKa3zaHa U OCTPBA:
Bratziae (bpau), Pharus (XBap), Curcrason
(Kopuyna), Malzsald (Msber).

VY Tornasmwy 36, ,,O maraHuma Koju ce

Kostun-Kostur east from Dabrica settlement,
nowadays municipality of Berkovic. According
to Vego, the city of Dobriskikis is in today’s Dabar
near Stolac in Herzegovina; he believes that it is
located in Dolovo near the town of Stolac on the
spot called Grad (Vego, 1981). Now, there is also
a monastery Dobricevo near the town of Bileca.

Pagania, according to chapter 30 of writings
“Exposure about province of Dalmatia”, starts
from the Neretva river and extending to the
river Cetina, and has three zhupas: near the sea
are Rastoca and Mokro (Arastotza, Mocrum),
and Dalen (Dale), far from the sea. Pagania is
also belong “four neighboring island of Mljet,
Korc¢ula, Bra¢ and Hvar” On Delisle’s map, from
south to north are listed all three zhupas

Arastotza, zhupa of Arastotza, on Delisle’s
map is on the location of today’s Rasno, southwest
of Mostar, in the valley of the river Trebizat. Most
scientists believe that it’s a settlement Rastok, on
homonymous lake near Vrgorac 12 km away from
the sea. According to Marin Drinov, Rastoca was
located in surrounding of Lake Rastoka, south of
Vrgorac. Its name originates from the lake’s name.
It has been suggested that the name refers to the
medieval diocese behind Biokovo - Rasticiarum,
Rastizam (Makcumoswuh, 2007).

Mocrum stretched along the coast from
Vrulje to Podgora, central spot was Makra near
Makarska. By Drinov, zhupa Mokro was to the
north of the zhupa Rastoca in surrounding of
Makarska, former Mokro ([punos, 1971).

Dale, zhupa Dalen on the map of Delisle,
located in the upper course of the Neretva, “far
away from the sea”. Safarik, Novakovié and
Jirecek believe that the term refers to Duvno
(ancient Delminium). Marin Drinov thinks that it
is named after famous plain of Dalmen (Dalmno),
the current pronunciation Dumno, a small area
of Dalminium with the city of the same name;
Dalmatia and Dalmatians got the name after it.
Racki believes that it is about place Dole, on the
valley of the river Trebizat right tributary of the
Neretva.

On Delisles map are also shown islands:
Bratziae (Brac¢), Pharus (Hvar), Curcrason
(Korcula), Malzsald (Mljet).
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Ha3uBajy U Hepersbanu U 3eMJbU y KOjOj caja
oburtaBajy* ctoju aa je zemsba [larana panuje
6una nox Bnamhy Pomana, na cy je omycromminm
ABapu u 112 je 3a Bpeme 1apa Mpakinja moHoBo
HacesbeHa. ,,Jcru Ilaranu Boae MOpEKIIO Of
HekpmteHnx CpOa, U3 BpeMeHa OHOT apXOHTa
Koju je mpeberao mapy Upaxnujy“. Hasupajy
ce Ilaranu, mro Ha je3uky CrnoBeHa 3HaAUU
,,HEKPIITEHU *, TIOMITO HUCY MPUMWIHA KPIITCHE
y BpeMe Kaza cy nokpurenu csu Cpou. Bbuxosa
3eMJba Ha je3uky Pomeja ce Ha3uBa ApeHra (Ha
kaptu Jle Jluna - Arenta), a leHU CTAaHOBHUIIU
Apenranu (nar. Narenta - Hepetsa).

Y Ilazanuju TloppuporeHUT HABOAU
cnenche HacespeHe rpamoBe: Mokpo, Bepyrba,
Octpok, CnaBunena, kKoju apxe octpsa: Kopuyna
(Curcrasen Gr.), Ha kome je u rpaf; Mibet (Meleta
seu Malezoato), kora ciomume cBetu Jlyka u
naszuBa Menura; XBap (Pharus 1.); Bpau (Bratzes).
Ty ce nanaze u octpBa Xoapa (Choara 1., koju o
nojoxajy Ha kaptu [le Jluna ogrosapa octpBy
bumeso), Buc (Ies), JlactoBo (Lastobon 1.), koja
He npxe uctu [laranu.

Mocrum na xaptu e JIuna o3HauaBa rpajn
Moxkpo. [To C. HoBakoBuhy TO je maHamima
Maxkapcka. Iloctoju m mecto Moxpo, y
JOJIVMHU TIOHOpHHULE YTpoBaye, 3alagHo Ol
Mocrapa.

Berulla na xaptu Jle Jluna o3HauaBa
[Mopduporenutos rpaa Bepyspa. [To HoBakoBuhy
TO je Hacesbe bpena, ceBepHo onm Makapcke;
Jupeuek mpernocrasiba aa je TO 3anuB Bpyibe,
n3mel)y Omurra u Makapcke.

Ostrok, Jle Jlun uuje unentudukonao. Ilo
[Tadapuky, Jupeueky, HoBakosuhy, [llumuhy,
OJTHOCH C€ Ha NPUMOPCKO Hacesbe 3a0CTPOoT,
3anmagHo ox Mertkosuha. IlocToju MmecTo
Octpoxan, 3anagHo on Komwwuma, y oxyuu
Hepertse.

Slavineca, Takohe HHUje HUIEeHTU(]HUKOBAH,
[Madapuk, Jupeuek, HoBakosuh, IlIumuh, mucie
Jla ce Ha3UB OJHOCH Ha OCTaTKe Ipaja KoJ ceia
I'paman Ha 0o6anu u3Haz ymrha Hepetse.

In chapter 36, “Of Pagans who are called
Narentines and the land in which they live”
states that the Pagans land previously was under
the rule of Romans, that is ravaged by Avars,
and that is re-populated in reign of Emperor
Heraclius. “The same Pagans are descended from
the unbaptized Serbs from the time of Archons
who defected to Emperor Heraclius”. They are
called Pagans, which on language of the Slavs
means “unbaptized”, as they have not received
the baptism of the time when all other Serbs
are baptized. Their country on the language of
the Romaioi’s are called Arenta (as indicated
on Delisle’s map), and its inhabitants Arentans
(Latin Narenta - Neretva).

Inhabited cities in Pagania were: Mokro,
Verulja, Ostrok, and Slavineca, and they hold next
islands: Korcula (Greek - Curcrasen), where is
located city of Mljet (Meleta seu Malezoato)
which is mentioned by St. Luke and calls it
Melita; Hvar (Pharus I.), and Bra¢ (Bratzes).
There are also islands of Hoara (Choara I., who
by position on the Delisle’s map corresponds to
island BiSevo), Vis (Ies), and Lastovo (Lastobon
L.); these islands are not ruled by the same Pagans.

Mocrum, city of Mokro on Delisle’s map, by
Novakovi¢ it is now day’s Makarska. There is also
settlement of Mokro in the valley of Ugrovaca,
west from Mostar.

Berulla, city Verulja on the map of Delisle.
According to Novakovi¢ it is settlement Brela,
north of Makarska; Jire¢ek assumed to be Vrulje
bay, between Omi$ and Makarska.

Ostrok, was not identified by Delisle.
According to Safarik, Jire¢ek, Novakovié and
Sisi¢ name refers to the coastal village of Zaostrog,
west of Metkovi¢. There is a place Ostrozac west
of the Konjic, in the bend of the Neretva.

Slavineca has not been identified yet.
Safarik, Jire¢ek, Novakovi¢ and Sigi¢ assumes
that the name refers to the remains of the city
near the village of Gradac on the coast, above
the confluence of Neretva.
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[NEPOEIIINIJA CPBUJE V X BEKY
Y AEJIY KOHCTAHTHUHA VII
I[TOPOUPOTI'EHUTA
I[TPEMA KAPTHU I'MJOM JIE JIMJTA

V 32. rnaBu cnuca ,,.De Administrando
Imperio®, mox HaciaoBom ,,O Cpbuma u 3eMibu
y K0joj caia oburtaBajy*, [loppuporeHur kaxe
na Cp6u nmotuuy u3 3emsbe bojku (boxemuja
- Yemka) u na cy Ha bankaH jpounuiu 3a Bpeme
BianaBuHe napa Wpaknuja (610-641), anu
HE HaBOAM Y K0joj roamHu. 3emiba CpOuja,
,JI€KU HCIpe]] CBUX OCTaJIUX 3eMaba, ca
ceBepa ce TrpaHM4YM XPBAaTCKOM a ca jyra
byrapckom“. ,,Tpe6a 3natu ma CpOu Boje
nopekio oj Hekpmrenunx CpOa, Ha3BaHUX U
benu, nacesrenux ¢ one crpane Typcke (T.).
Mabhapcke, npum. M.. I.), y Kpajy Koju ce KOa
BUX Ha3uBa Bojku; mUMa je y CyCceacTBy H
®panauka, UCTO Kao U Benuka XpBarcka, OHa
HEKpIITeHa, Koja ce Ha3uBa u bena. Tamo cy
nakie u oBu CpOu o] JaBHUHE HACTAHCHU .
Ha xaptu [le Jluna, ,,Alba Serblia“ (bena
CpOwuja) obyxBarana je obmnact on [lanoHwmje
(,,Panonia*) Ha ceBepo3amnaj CBe 10 JaHAIIKHE
baBapcke u Uemke u obsact necHo on JlyHasa
(Danubiusa). CeBepo3amagHo ce mpocTupaia
®dpanauka (,,Francia®) a c one crpane JlyHana,
Haymaswmwia ce Mahapcka o3HaueHa kao Turcia
(Typcka), jep ce mucnuiao nga cy Mahapu
nopeksom Typuu. [Toppuporenur gasse nure
71a je jemaH of [Ba Opara KOju Cy HACJIEIHIH O]1
oma Brnact Hag CpOujoM, ca MOJIOBUHOM Hapo/ia
npeberao BU3aHTHjCKOM 1apy Mpakiujy, Koju
UX je Hacexmo y coiyHckoj temu Cepsuja,
Koja ce orajxa Tako Ha3uBa. [lomTo cy
nmocTanu nmojaHunu napa Pomeja, nobunu cy
Ha3zuB CpOu, mrto Ha je3uky Pomeja 3Haum
poboBH, ma ce crora u porcka o0yha Hasusa
cepOyna a nmepOyiHaHW OHU KOJH JEBTUHY U
cupomainy o0yhy rHoce. OBo mMe modwuiie
Cpbu jep mocranmome poboBu mapa Pomeja
(MakcumoBuh, 2007). ¥ OyrapckoM je3uky
ped ,,IbpBYyJie O3HauaBa OMAHKE O] JIUKE.
Etumonorujy umena CpOu map je u3Beo oJ Jiar.
servus - po6. 3 KoncTaHTHHOBOT HaBOJa J1a

PERCEPTION OF SERBIA
IN 10TH CENTURY IN THE WORK OF
CONSTANTINE VII PORPHYROGENITUS,
ACCORDING TO THE MAP OF GILLAUME
DELISLE

Emperor Constantine Porphyrogenitus in the
writings of “De Administrando Imperio” (945-
949), in Chapter 32 “Of Serbs and the land in
which they live”, says that the Serbs originating
from land of Bojka (Bohemia - Czech Republic),
and they came to the Balkans during the reign
of Emperor Heraclius (610-641), but does not
specify which year. Country Serbia “lies ahead
of all other countries, from the north are bordered
by Croatia and Bulgaria to the south”. “The Serbs
are descended from the unbaptized Serbs, also
called ‘White’, who live beyond Turkey in a place
called by them Boiki, where their neighbor is
Francia, and also Great Croatia, the unbaptized,
also called ‘white’: in this area, these Serbs are
long been settled”. “On the Delisle’s map “Alba
Serblia” (White Serbia) included the area from
Pannonia, all the way on the northwest to today’s
Bavaria and the Czech Republic and the area to
the right of the Danube (Danubius). Northwest
stretched Franconia (“Francia”), and on the other
side of the Danube was Hungary, marked as Turcia
(Turkey), since it was thought that the Hungarians
were originally Turks. Porphyrogenitus further
states that one of the two brothers who succeeded
their father in the rule of Serbia, with half of the
people defected to Heraclius, who settled them in
Thessaloniki area called Servia which is so called
since then. As they become vassals of the king of
the Romaioi’s, were given the name of the Serbs,
which on the language of the Romaioi’s means
slaves, and therefore slave’s footwear are called
serbula, and cerbulianian’s those who wear cheap
and poor shoes. This name the Serbs were allotted
as they became slaves to the king of the Romaioi
(Makcumouh, 2007). In the Bulgarian language
word “uppByne” means a shoes made from lika.
The etymology of the name of Serbs was brought
from lat. Servus - slave. From Constantine state
that “the Archon of Serbia has long, from the reign
of Emperor Heraclius, dutifully subordinate to the

41



MMWPKO I'PYU'R U JbUJbAHA TPUUR
MIRKO GRCIC AND LJILJANA GRCIC

,»ApxoHt CpOuje je o1aBHO, HAUME OJ1 BlaJe
napa Mpaknuja, TOKOPHO MOTYUEEH LApPy
Pomeja 1 HuKkaia He Oele MOTYUEHEH apXOHTY
Byrapcke*, moxe ce 3akspyuntn ga CpOu HUCY
Oounu poboBH y cMucly 3apoOsbeHuKa (pod -
OecnpaBaH 40OBeK), Beh MOKOPHH MOJAHUIIH.
VY NaTHHCKOM je3WKy MOCTOjH HU3 PEUU KOje
Cy HacTalle O]l IJlarojia CIyXUTH, YUjU je
KopeH ,,serv. CrapocioBeHcka peu ,,Padn*
(momumana y ¢pasu ,,pad boxju*), norude oxn
WHJIOEBPOIICKE ,,*0opOy* - ,,pamuTu®, WTO je y
pernanuju ca HeMauyKuM ,,arbeit” (y CJIOBEHCKHM
jesunuma - ,,pabora).

[Tpema I[Topduporenurty, nocie u3BECHOT
BpemeHa oBu CpOu ojutyue Ja ce Bpare y cBoje
3eMJbe, U KaJi Cy mpeuuin peky J[yHaB oHu ce
MOKajy 1 mpeKo cTparera beorpazna 3arpaxe ox
napa Mpaknuja na um noaenu apyry semipy. U
nomTo cy Tanamma Cpouja, [laranuja, 3emiba
3axymspana u TpaByHuja u 3emsba KonaBipana
o6wnmu nox Biamhy mapa Pomeja, a Te 3emibe
omycTte oA ABapa, KOju Cy OTyI HpOTepaiu
Pomane koju y IlopduporenutoBo Bpeme
xue y Jlanmanuju u [pagy, nap Upaknuje je
y Te 3emJbe Hacenuo Cpbe, Koje je MOKPCTHO
JOBEBIIN CBEIITEHUKE U3 Puma.

Apancku mucan An Macynu, Koju je
nucao usmely 930-950 ronune u upnuo cBoje
nojatke o CpOouju y BU3AHTH]CKO] IPECTOHUIIH,
npenacrtaBba Cpbe Kao BEOMa BaXKHO IJIEME:
,1O0 CIOBEHCKO TJeMe je OomacHo (3a cBoje
MPOTUBHUKE) U3 pas3iiora, urje HaBohewme Ou
OWJIO yro, MO KBAJIMTETHUMA, YHj€ HU3Jarame
Ou OMJIO MPOCTPaHO, U MO OJCYCTBY ONH3Y
BUX JpKaBe, K0joj OM ce OHU MOAUUEbABAIN .
To cBemowanctBo An Macynuja Hanasu
NOTIYHY MOTBPAY Y HEKHM 3amakambuma
[Topduporenura 0 MOIUTHYKOM 3HAUaAjy
CpOuje tora BpemeHna. M3 Tux 3amaxama,
nucanux oko 950. rogune, Buau ce na cy Cpowu,
Tj. kHe3 Yacnas, Braganu He camo CpoOujom,
Hero u aenom bocue, u To okpy3uma Koropa
u Jlecuuka. [lopduporenur (c. 145 u 159) ne
roBopu o bocHu, ka0 mocedbHOj CaMOCTaTHO)]
obnactH, HETO je yKJbyuyje y odnactu Cpouje,
HasuBajyhu je nemom oBe npyre. To ce
objammaBa TuMe TO, 0KO 950 roguHe, Kaga
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king of the Romaioi’s, and never was subordinated
to the archon of Bulgaria”, it can be concluded
that the Serbs were not slaves in the sense of war
prisoners (slave - man without any rights), but
submissive vassal. In Latin, there are a number
of words that are formed from the verb serve,
which root words is “serv”. Slavic word “Pa6s”
(mentioned in the phrase “servant of God”), comes
from the Indo-European “orbu’ - “work”, which is
in relation to the German “Arbeit” (in the Slavic
languages - “rabota”).

According to Porphyrogenitus, after some
time these same Serbs decided to depart to their
own homes and the emperor sent them off. But
when they had crossed the river Danube, they
changed their minds and sent a request to the
emperor Heraclius, through the military governor
then governing Belgrade, which he would grant
them other land to settle in. And since what is
now Serbia and Pagania and the so-called country
of the Zachlumi and Travunia and the country of
the Konavlan’s were under the dominion of the
emperor of the Romans, and since these countries
had been made desolate by the Avars, who expelled
from those parts the Romaioi’s, who in the time
of Porphyrogenitus live in Dalmatia and Durres,
therefore the emperor settled these same Serbs in
these countries, and the emperor brought elders
from Rome and baptized them.

Arabic writer Al-Masudi, who wrote between
930-950, founds information about Serbia
in Byzantine capital, represent Serbs as very
important tribe: “’That Slavic tribe is dangerous
(for opponent) for reasons whose guidance would
be long, for qualities which presentation would be
large, and the absence of state near them, which they
would be subjects”. This Al-Masudi’s testimony
confirms some Porphyrogenitus observations on
the political significance of Serbia at that time.
From these observations, written around 950, it
is clear that the Serbs, i.e. Caslav were ruled not
only Serbia, but also part of Bosnia, districts of
Kotor and Desnik. Porphyrogenitus not talking
about Bosnia, as a separate independent area, but
includes it in Serbia, consider it as a part of the
Serbian areas. This is explained by the fact that
about 950, when the Porphyrogenitus wrote his
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je IllopduporeHuT nrcao cBOje JEI0 U Kaja je
Cp6ujom ynpaipao Yacnas, ceBepHa bocHa je
6una neo Cpbuje. lame, Bnagap TpaByHuje ¢
KonaBnuma 610 je Takohe moTYUHBEH CPIICKOM
Brnanapy. Koncrantun npumehyje, na je to
yBek Ouino tako. Ilo cBoj mpununm, Tana cy
Ouna y HekoM obnuky 3aBucHOCTH o CpOa
U ocTajla jy)XHa JaJMaTUHCKa IJIEMEHa:
Heperspanu, 3axymibanu, JlykibaHu, UIH Y
Kpajib0j Mepu OUITK Cy Y caBe3y Ha UYMjeM 4Yeiy
je crajao Biaamap Cpobuje Yacnas; mo peunma
[Topduporenura ca Ta miuemena cy Cpou.
HaBone An Macynuja u ITopduporenura o
MOJUTHYKO] MohH, Kojy je mocturina Cpbuja
y TO BpeMe, Jajy HeKH HCTOPHjCKH 3Hadaj
npudama nona /lykseanuna o HacnaBy. Y tum
npuyama, YacnaB ce mpeacraBiba Kao BeoMa
MohaH rocmomap, Koju je Biajao HE caMo
CpOujoM, HETO U CBUM jyXKHO-AaIMAaTUHCKUM
Cnosenuma (Apunos M., 1971). Pauku tBpau
MO3UTUBHO, JIa CIMYHO TpaByHHjH, U 3aXyMIbe
ca JlykJbOM Cy ce HaJa3uiIu Taja MoJ BpXOBHOM
Biamhy BeJIUKOT XynaHa cpruckor (HYacmasa)
(Panx Jyrocnosencke akagemuje XXIV, c. 84).

Hacessenu rpagosu y nokpureHoj Cpouju
koje momume Iloppuporenur y cnucy O
yIpaBJbamby LapcTBOM Ouiu cy: JleCTHHUK,
YepuaByck, Mehypeuje, pecneuk, JlecHux,
Canunec, u y obnactu bocue - Kortop u
Hecuuk. BbuxoBa yOukauuju u3a3Bajia je
MHOTO IOJEMHKa y CTPYYHHUM KPyroBUMA.
[Ipema xaptu ¢panmyckor kaprorpada [e
JIuna, Cp6uja (Serblia) je 3ay3umana ehu
neo caBpemeHe cpeaumme Cpouje, bocancky
[TocaBuny, Cem0Oepujy u [logpume. CeBepHO
on CaBe mpocTupana ce Tajaa joll HEKpIITeHa
bena Cpobuja (Alba Serblia) u Mahapcka
(o3nauena kao Turcia), (I'puuh u I'puuh, 2012).

Destinik je rpan, anum OCuUM IoJaraka
[MToppuporenura na je Kmomumup 897/8,
yIIao y jefaH o CPIICKUX rpajgoBa JleCTHHUK,
M3 Yera ce jaCHO BUJU Ja C€ OH Halla3uo y
ONMM3WHHU Tajallke Oyrapcke rpaHuIlle, HE
MOCTOj€ MOJaIu 3a OJMkKe UIACHTUPUKAIU]Y
oBor rpaga (MakcumoBuh, 2007). Ilpema
@®. Kanuny, ,,Jlecauna® je Ouia ceguuiTe
»Benukor xxynaHa“ (Kanun, 1904). Ha xaptu

work and when Caslav ruled Serbia, Bosnia was
part of Serbia. Further, the ruler of Travunia with
Konavle was also under the rule of Serbian rulers.
Konstantin notes that it’s always been that way.
Presumably, then, in some form of depending of
the Serbs were all other South Dalmatian tribes:
Narentines, Zachlumians, Dukljans, or at least
were in alliance led by the Serbian ruler Caslav.
According to Porphyrogenitus all that tribes are
Serbs. Quotes of Al-Masudi and Porphyrogenitus
about political power that reached Serbia in that
time, give some historical significance to the stories
about Caslav in Chronicle of Doclean priest. In
these stories Caslav is a very powerful lord who
ruled not only Serbia, but also all the southern
Dalmatian Slavs ([IpunoB) Furthermore, ruler
of Travunia and Konavle was under the reign of
Serbian crown and Constantine noticed that it
had been so for a long time. Probably, there were
some other Dalmatian tribes under Serbian rule as
well: Neretvljani, Zahumljani, Dukljani, or they
were at least in an alliance headed by Serbian ruler
Caslav; according to Porphyrogenitus all those
tribes were Serbian. Testimonies of Al Masudi
and Porphyrogenitus on the political power of
Serbia at the time might give historical evidence
of priest Dukljanin’s stories of Caslav according to
which he was a powerful ruler, who ruled not only
Serbia but also all South Dalmatian Slavs (/IpuHoB
M., 1971). Racki corroborates this by saying that
just like Travinia, Zahumlje and Duklja were also
reined by great Serbian ruler Caslav (Yugoslavia
Academy Volume XXIV, c. 84).

Inhabited cities in Serbia which is mentioned
in the Porphyrogenitus book On the Administration
of the Empire are: Destinik, Cernavusk, Medurecje,
Dresneik, Lesnik, Salines, and in Bosnia - Kotor and
Desnik. Their locating caused a lot of controversy
in scientific circles. According to the map of the
French cartographer Delisle, Serbia (Serblia)
occupied much of modern central Serbia, the
Bosnian Posavina, Semberija and Podrinje (Drina
Valley). North of the river Sava was stretching
White Serbia (Alba Serblia), still unbaptized, and
Hungary (marked as Turcia) (I'punth and I'puwuh,
2012).

Destinik is the city, but except that
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ne Jluma, rpang Destinicum je yuptan y
npexaeny mwianune Llep, a Dostinica y npeneny
naHammwer Ilpokymipa, OnMXke Tagamime
Oyrapcke rpanune. [lladapuka BepoBaTHO HUje
HaBejla CaMO CJIMYHOCT Ha3WBa Ha HJEjy Ja
Tpaxku JlectunukoHn y ecuhy, y ITouepunu.
[Inanuna Llep ce ompnukyje HajBehom
KOHILICHTAPIHjOM CPEJHhEeBEKOBHUX I'PaJioOBa,
mehy mmanunama y Cpouju. Ty cy TpojaHoB
rpan, Kowyma, Kocanun rpan, Buaun rpag
(ApX€eoJIOLIKY CIIOMEHUIH ..., 1953). Ha Bpxy
Ilepa Hana3e ce pa3BajuHE KOje HApOJ HA3UBA
,IpojanoB rpaa‘“. Kanum cmarpa ga je ,,lopmu
neo TpojanoBor rpama Ha llepy BepoBaTHO
Ipunagao oHoMm ,,/lecrunukony* (Jecuuun),
koju je Beh Koncrantun I[loppuporenur, kao u
HEKH HOBHjH UCTOpPHYApH, Tpakuo kox ecuha,
Maga My je oOnmxmu yrBphenu TpojaHos
rpajJ cCBaKkako OMO HEIMO3HaT, jep Ou ra uHaue
nouctoBeTno ca wuM* (Kanwui, 1904).
Tzernabuscee na xaptu /e Jluna o3nauana
YepnaByck kojer nmomume I[lopdpuporenut
(mo npyrum aytopuma Tzernabucje,
Tzernavuksen). [llapapux u HoBakoBuh cy
CBOj€ MPETHOCTABKE YTEMEJbUINU UCKIbYUYHUBO
Ha cimyHocTH TonoHuMma (y CpOwuju - byuje;
y bocau - bjemabyua). Jupeuex u Ilumwuh
NPETIOCTaBJbajy Ja Ha3UB rpaja MOTUYE Of
Lpuu Bpx, LlpHa cTrena, mo kome je Ha3BaHa
xyna manactupa Munemesa (Schafarik,
1844 - 1847; HosakoBuh, 2003; Jupeuek,
1959; Sisic, 1925). Ha3uB je Morao HacTaru
U Ipema IMOoJI0kKajy Ha peru, ¢ 0030poM aa y
yrpo-¢puHCKOM vuoksi 3HauM ,,TIOTOK, TOK".
[Ipema xaptu ne Jluna, oBaj rpaj ce HajJa3uo
jyxuuje ox decrunuka. Y npeneny Lipaussena
(kox Oceuunne), I7Ie ce JaHac Hajxa3e ocTalu
KacTeslla U3 puUMCKOr jgo06a (ApXeoJaouKu
cmomenunu, 1953). Iloctojao je u rpan
Lpuua kox JbyboBuje, koju ce nomume 1367.
r. kao Tpr ®opym Yepenue (dunuh, 1978).
Etumonomku je najonmxka Llpua Pexa, nznan
KOj€ je CMEIITEeH UCTOMMEHU MaHacTHup, Ha 4
km jyxxuo ox Pu6apuha u oko 30 km ox Hosor
[Tazapa. MehyTtum, mMaHacTHp je OCHOBaH
kKacHuje, Tek y XIV Beky, ,,Ha MecTy rae ce
CBOjEBPEMEHO MOJIBU3MBAO CPIICKH CBETUTEJb
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Porphyrogenitus data that Klonimir in 897/8 came
in one of Serbian cities (Destinik), from which it
is clear that it was located in the vicinity of the
former Bulgarian border, there are no data for
further identification of this city (MakcumoBuh,
2007). According to F. Kanitz, “Desnica” was the
seat of the **Veliki Zupan” (Grand Prince). On the
Delisle’s map, city of Destinik was drawn in the
area of the mountain Cer. Safarik was probably
not submitted only with the name similarity with
the idea of searching the Destinikon in Deci¢ in
Pocerina. Cer Mountain is characterized by the
concentration of the largest medieval cities among
mountains in Serbia. There is Trojanov grad,
Konjusa, Kosanin grad, Vidin grad (Archeological
sites and monuments in Serbia, 1953). On the top
of Cer Mountain are the ruins of the so called
“Trojanov grad”. Kanitz believes that “the upper
part of “Trojanov grad” on Cer probably belonged
to this “’Destinikon” (Desnica), which is already
Constantine Porphyrogenitus, as well as some
recent historians, were looking for near Despic.
Fortified “Trojanov grad” was certainly unknown
for him, because he would otherwise identified it
with it” (Kanut, 1904).

Tzernabuscee (according to Delisle -
Tzernabuscee, by other authors Tzernabucje,
Tzernavuksen). Cafarik and Novakovi¢ their
assumptions have founded entirely in the similarity
of toponyms (in Serbia - Bucje; in Bosnia -
Bjelabuga). Jire¢ek and Sigi¢ assume that the name
of the city comes from Crni vrh (Black top), Crna
stena (Black rock), after which was called zhupa
of MileSeva monastery (Schafarik, 1844-1847;
Hogakosuh, 2003; Jupeuek, 1959; Sisic, 1990).
Name could occur by the position on the river,
considering that on Finno-Ugric language vuoksi
means “flow, stream”. According to the Delisle’s
map, the city is located south of Destinik. In the
area of Crniljeva (near Osecina), where today are
the remains of a castle dating from the Roman
period (ApXeononKy CIOMEHUIM U HAJIA3UINTA Y
CpOuju I, 1953). There is also a city of Crnca near
Ljubovija, which is mentioned in 1367 as square
Forum Cerenée (Juuuh, 1978). Etymologically,
closest is Crna Reka, above which is located
homonymous monastery, 4 km south from Ribari¢
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cB. [letap Kopumku“ (Januhujesuh, 1998).

Megyretus (Medjuretus), je rpan xojer
npema kaptu ae Jluna tpeba TpaxuTu y
nonuau Benuke MopaBe, HajBepOBaTHHUjE Y
Onu3KHU JaroauHe re ce JaHac Hajla3u Hacebe
Mebhypeu (ma nyrty Jaroguna - JIO30BHK).
[Tagapuk cmaTpa ga Taj mojam o0yxBaTa Kpaj
kox Jaromuue. HoBakoBuh ce xonmeba m3mely
Mehypeyja y y>)KMUKOM Kpajy (Ha cacTaBIUMA
MopaBe u Detume), 1 JIOKAJIUTETA HA MECTY
rpaga Marnuua y ciauBy HOpa. Jupeuex
u Ilumwuh, Takohe momumbajy Ha 1aBa
JOKaJUTEeTa, 32 KOja MPeTIoCTaBJbajy Ja Cy
ce y 10. Beky 3Banmu Melhypeuje: suburbium
Mebhypeudje mox Camo6opom ko [opakaa uim
Ha ocTaTrke rpaga ucnox TBphase Cokona, Ha
cacraBy Tape u I[luse (Schafarik, 1844 - 1847;
Hogaxosuh, 2003; Jupeuek, 1959; Sigic, 1925).

Dresnen (Dreznen, Dresneik), acomupa
Ha ixyxxuuku Jpesnen (Drezdane on apesra -
mryma + cy(ukc - ane, Tj. ,,IIyMCKH KUTEJbU ).
[Tadapux u HoBakoBuh ra moBe3yjy ¢ MeCTOM
HpexHuk kox Yxkuia, Ha mra ynyhyje u kapra
ne Jluma. 1 tonmonum Yxuue acouupa Ha
Jlyxune.

Lesnec (Jlecuuk) npema kaptu ae Jluna,
Morao 0u OuTH cpeameBEKOBHU rpaj Jlemak,
y nonunu M6pa, kox mecta [IpeH ceBepHO 0
KocoBcke MutpoBuiie, y MogHOXK]y NJIaHUHE
Komaonuk. Ha3uB je Be3aH ¢ mpeneioMm -
rpaj Ccy OKpyKHBaje myme (CTapocioB. Jec
- myma). Iloctoju u rpax Jlemak y [lomory
kox TeroBa, koju je 1184. r. 3ayzeo Credan
Hemama; nanac je Ty MaHaCTHPCKH KOMILIIEKC
n3 XIV Beka. Munsewa ucropuuapa ce u
OBJIE IOCTa pa3iIuKyjy. Jupedex MHUCIH Ja je
To MecTo Jbemnuk y okonunu IIpuspena. 1o
[adapuxky, JlecHuk je nanamma Jlemnnma Ha
peun Jagap. HoBakoBuh mpermocraBiba UCTO,
na je To Jbemrauna ucnoa Bupojesurne Ha Llepy,
rie cy ounu ocrtamu crapor rpajaa (ibidem).

Salenes ce npema [le JlunoBoj xapru,
Hanas3uo y 3anaanoj Cpouju, y cpeameM aery
toka peke J{pune. CacBum je moryhe na je on
MMao y BUNY cpeameBekoBHU rpaj COIOTHUK
(Apxeonomku comenuiy, 1953). I'pag xoju
je BepoBaTHO 100MO HMME MO MOJ0Xajy Ha

and about 30 km from Novi Pazar. However,
monastery was founded later in 14th century, “on
the place where were coming Serbian saint St. Petar
Koriski” (Januhujeuh, 1998).

Megyretus (Medurecje, Megyretus, Medjuretus).
According to Delisle’s map, the city should be
looking into the valley of the Velika Morava,
probably near Jagodina where is today’s settlement
Medureg (on the road Jagodina - Lozovik). Safarik
believes that this term includes area near Jagodina.
Novakovi¢ vacillates between Medurecje in Uzice
region (at the confluence of the Morava and
Detinja), and the locality on the place of old Magli¢
town in the basin of the river Ibar. JireCek and
Sigi¢ also think of these two localities, which they
assume that in 10th century was called Medurecje:
suburbia Medurecje under Samobor, near Gorazde,
or the remains of the town below the fortress Sokol,
on the confluence of the Tara and Piva (Schafarik,
1844-1847; Hosakosuh, 2003; Jupeuek, 1959;
Sisic, 1925)..

Dresnen (Dresneik, Dreznen), associated with
the Lusatian Dresden (Drezdane, from drezga -
forest + suffix - ane, that is “Forest dwellers”).
Safarik and Novakovi¢ connect it with a place
Dreznik in UZice region. According to the map of
Delisle, it could be a medieval town Dreznik, near
UZice.

Lesnec (Lesnik), according to Safarik its
today’s LjeSnica on the river Jadar. Jirecek thinks
it’s a settlement Ljesnik near Prizren. Novakovi¢
assumed to be Ljesnica below Vidojevica on the Cer
mountain where were the remains of the old town.
According to Delisle’s map, the city Lesnec could
be medieval town Lesak in the valley of the Ibar
River, north of Kosovska Mitrovica near the village
of Dren, at the foot of the mountain Kopaonik. The
name is associated with environment - the city was
surrounded with forests (Old Slavic les - forest).
There is a medieval town LeSak in Polog, near
Tetovo, which in 1184 was occupied by Stefan
Nemanja. Now days, monastery complex from 14th
century is on that place. Historians do not share as
Jirecek believes that this refers to a place called
Ljesnik near Prizren. According to Safarik, Lesnik
is the modern-day Lesnica upon the Jadar River.
Novakovic guesses the same that it is Ljesnica
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peun COJOTHHUK, HAIa3Mo C€ KOJ JaHAIIHher
mecrta Conoryma, jyxHo ox bajune bamre.
[Ipema mpenamy, y Tpaay ce eKcrjaoaTucaia
co (Urwuh, 1985; Munuhesuh, 1876; Jlepoko,
1951). IlopduporenutroB nazuB Canunec,
MOTHYE OJ JIaT. peuu salinas - pyaHUK COJIH.
Jupeuex (ucto Illadapux, Hoakosuh,
[Iumh) oBaj cpeIleBEKOBHH TPaj IOBE3Y]Y
ca nJaHammoM Ty3iaoMm (cpenmboBeKOBHH Soli)
(Schafarik, 1844-1847; HosakoBuh, 2003;
Jupeuex, 1959; Sisic, 1925; XKuskosuh, 2007;
ba6wuh, 2011).

Catera (Kotop), npema kaptu ae Jluna,
HaJla3uo ce y u3BopumTYy peke bocue, Tj. y
noapydjy nanammer CapajeBa, ma ce MOXKe
MPETIOCTABHUTH JIa j&é TO OUO CPEAHEeBEKOBHU
rpaja Koropan ko CapajeBa. Hexanammu rpan
Kotop - Hekarepa (ox craporpukor katareo -
IITO 3HA4YM Bpesia (WwWw. Vvisit - montenegro.
com), BEpOBAaTHO C€ OJHOCHU Ha JaHAUIbU
Koropan y capajeBckoj obnactu, y BpXYy
CapajeBckor Ilossa (benan, CeprejeBcku,
Maszanuh, 1955). llladapux ra uaeHTudukyje
ca mectom Kortopcko nHa penu bocHu.
HoBakoBuh ce koneba usmely rpama Korop
kox CapajeBa unu rpaga Korop Ha Bpbamu,
nputonu Bpbaca. [llnmuh npernocrasspa 11a je
to rpaa Koropan kox Wnuiie, rue ce Hamasuio
cTapo cioBeHcKko Hacesbe ['paguna (Schafarik,
1844-1847; Hosakosuh, 2003; Jupeuek, 1959;
Sigic, 1925).

Desnec ([Jecuuk), no kaptu e Jluna
HaJla3uo ca ca JIeBe CTpaHe JOHEr TOKa peKe
bocue. To He mpOTUBYpEYH ETHUMOJIOTH]jH,
MOMITO C€ y CIOBEHCKHM jJe3UIMMa Yy
NpPONIJIOCTH JieBa MM JecHa oballa peke
onpehusana rmenajyhu y3sonno. To je npeBHa
ommrecioBeHcka ocobeHocT. CaBpeMeHO
onpehuBame JieBe U JileCHE cTpaHe rienajyhu
HU3BOJIHO, YCBOJEHO j€ PEJaTUBHO HEIABHO
(ITocnenos, 2008). [ladapuk npernocraBiba
na je To mecto Jemam - Temam, Ha IPUTOLH
bocue. HoBakoBuh cmarpa na je to Temam,
gyje je ume npBo 6uno Tecamw. [To Hlummuhy To
O0u Morao 6utu jenan ox Tpu rpaaa (bobosarir,
CyTtjecka unu TpcTuBuLa), KOju je MpOMEHHO
cBoje crapo ume (Schafarik, 1844-1847;

46

under the slopes of Cer Mountain at the location
of remnants of the old town (ibidem).

Salenes got its name from the Latin word
salinas - the salt mine. According to Jirecek (as well
as Safarik, Novakovi¢ and giéic’), this medieval town
is related to today’s Tuzla (Soli) (CKuskosuh, 2007;
babuh, 2011). On Delisle’s map city of Salenes
is located in western Serbia, in the midstream of
the river Drina. It is quite possible that he had in
mind the medieval city of Solotnik (Apxeomnomku
cnomenunu., 1953). City which is probably
named after the location on the river Solotnik was
located near present-day place Solotusa, south
of Bajina Basta. According to legend in the city
was exploited salt (Mrsuh, 1985; Munuhesuh,
1876; Jlepoko, 1951). Porphyrogenitus’s name
Salines originates from Latin word salinas — salt
mine. Jirecek (including Safarik, Novakovic,
Sisic) connects this medieval town with modern-
day Tuzla (medieval Soli) (Schafarik, 1844-1847;
Hosaxoswuh, 2003; Jupeuek, 1959; Sigic, 1925;
Kuskouh, 2007; babuh, 2011).

Catera (Kotor) Safarik identifies it with
settlement of Kotorsko on the Bosna River.
Novakovi¢ vacillates between the city of Kotor in
Sarajevo and the city of Kotor on river Vrbanji,
tributary of the river Vrbas. Sigi¢ assumes that it is
a city Kotorac near Ilidza, where was the old Slavic
settlement “gradina”. According to the Delisle’s
map, the city was in the spring of river Bosna, i.e.
in the area of present-day Sarajevo, and it can be
assumed that it was a medieval city Kotorac near
Sarajevo. The ancient city of Kotor - Dekatera from
the ancient Greek Katareo - meaning springhead
(Www.visit - montenegro.com), probably related to
the current Kotorac in the Sarajevo area, at the top
of the Sarajevsko Polje (benar et al, 1966).

Desnec (Desnik). According to Deliles map,
it was located on the left side of the Bosna River
lower stream. This is in compliance with etymology
because in the Slavic languages right and left sides
are estimated in the upstream direction. Novakovi¢
considers it is TeSanj, former name of which was
Tesanj. According to Sigi¢ it could be one of three
cities (Bobovac, Sutjeska or Trstivica), which
changed its old name. (Schafarik, 1844-1847;
Hosgaxosuh, 2003; Jupeuek, 1959; Sisic, 1925).It
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Hogaxosuh, 2003; Jupeuek, 1959; Sigic, 1925).

Rhazen uHa xaptu ae Jluna, je rpan Paca
no Iloppuporenury, nanammu Paxam. Ty
j€ O pUMCKOT Ta CBE JI0 TypCKOT BpeMeHa
6uo rpanunuynu npenas. [loppuporenur ra e
yopaja mehy nmpBe HacesbeHE I'paloBe, HETO
u3Bemrana 1a cy Cpou 3apobspeHOT Oyrapckor
npuHina BraguMmupa npartuiv 10 TpaHUIE,
no Pace. IIlpema M. Hduuwuhy, ,,He Ou O6uio
uckJbydeHo na je Paca mo Ilopduporenury
npunagaira byrapckoj. Y cBakoM ciyuajy
Ouia je rpannyHa TBphaBa uzmel)y aBe 3emipe™
(dunuh, 1978).

Koncrautun Ilopduporenur je npao
CaMO HEKOJHMKO KPYIHHX KOHTypa I'paHHuIa
NPBOOMTHHUX CPICKUX 3eMalba. [paHuIle
,Cepbnuje” cpenmnom X BekKa, MOTY ce
OpHUjEHTHUCATH IMpeMa peKama, UaKko Cy OHe
Hempenu3Ho yuprane. [Ipema 6pojy rpagosa
MOXe Cc€ 3aKkJbyuuTH na je ,,Cepbnma“™ Ouna
penaTuBHO A00pO HacejbeHa, BHIIE HEro
[Tanonwuja u oxosnne 3emibe (I'punh u I'punh,
2012).

Onmax je jacHo, Ja Cy CpIiCKa IJieMeHa
HaceJmIa Kpajibe pa3HOBpPCHE y reorpadckom
nomnieny oomactu. e JIvi Huje ucuprao myTeBe,
allu je CUTYpHO Ja je u3Mel)y pasimuduTux
obacTu M MJIeMeHa HeaocTajana aobpa u
cUTypHa KoMyHuKanuja. To je uuuio Ha pyky
MOJIUTUYKO-TEPUTOPUjATHOM YCUTHABakhy U
CTBapamy BHUIIE HUCTOPUJCKHUX je3rapa MpBHUX
CPIICKHX JIpXaBa Yy HM30JIOBAHUM >XYIHUM
obnactuma. Ta yumeHHIIa je OCTaBUIIA TPajaH
meyaT Ha CPICKHU CPEeAHOBEKOBHHU pPa3Boj
U MpeaoJpennsia NpakTUUYHy HeMoryhHocT
MOJIMTUYKOT YjeubaBamka CPICKE CTHUYKE
mace. 30or HegocTaTka JOBOJBHUX
nadpopmanuja HUCy n0Opo yTBpheHa cma
CeKyHJapHa KpeTama, HaceJbaBama H
ACUMUJIOBaba CPICKUX MJIEMEHCKUX IpyTia.

is an ancient common Slavic characteristic. Modern
determining of left and right side by looking
downstream was adopted relatively recently
(ITocnenos, 2008).

Rhazen (Rasa) is according to Porphyrogenitus
place near the Serbian- Bulgarian border, but it is
not counted among first inhabited cities. He reports
that the Serbs escorted captured Bulgarian Prince
Vladimir to the border, to the Rasa. According
to M. Dini¢, “it would not be excluded that Rasa
belonged to Bulgaria according to Porphyrogenitus.
Anyway, it was border fortress between the two
countries” (Junuh, 1978). On the Delisle’s map,
on the border between Serbia and Bulgaria is a
settlement “Rhazen” (today Razanj), which then
belonged to Bulgaria. From Roman to Ottoman
times, there was border crossing.

Emperor Constantine gave a few major outlines
of the boundaries of the primary Serbian countries
(Fig. 1). Borders of “Serblija” in mid-10th century
can be oriented towards the rivers, although they
are imprecisely drawn. According to the number
of cities it can be concluded that the “Serblia” was
relatively well populated, more than Pannonia and
surrounding countries (I'puuh and I'punh, 2012).

It is clear that the Serbian tribes inhabited
geographically diverse areas. Deliles did not draw
the roads but we can tell that there had been no
secure and good communications between the
tribes and areas. This further contributed the
political-territorial attrition and creation of multiple
historical cores of the first Serbian countries isolated
in counties. This fact had left a permanent mark
on the Serbian medieval prosperity and disabled
the unity of the Serbian ethnic mass. Due to the
lack of information, we cannot tell for certain
about the secondary migrations, inhabitations, and
assimilation of Serbian tribes.
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IEPLIETIIIWJA BOCHE U XEPLIEI'OBHE
I[TOJIOBUHOM X BEKA

On cBux 3eMasba HacesbeHux CpOuma y VII
BeKy, bocHa je HajkacHMje u3anuia Ha UICTOPHjCKY
crueHy. Ta Temko IOCTynHa IUTAHWHCKAa 3€MJba
JyTO BpEMEHa je Mpe/ICTaBIbajla paBy 3arOHETKY
3a Buzanrtujcke u EBporcke xponnuape. Hema
rojaraka o npwirkama y bocau n XepreroBuau
y OBOM HajpaHHjeM pa3no0Jby HAKOH JIOCEIhCHA
CnoBeHa, HU HCTOPH)CKHX, HU apXCOJIOIKHX. AKO
13 Jpyrux odnacty HacesbeHnX CII0BEHMMa 3HaMO
71a Cy OHM >KUBEIIU Y TUIEMEHCKUM U POIOBCKUM
3ajeTHUIIaMa, TO MOYKEMO MIPETIIOCTABUTH U 32 OBE
KpajeBe. YKOJHKO Cy MOCTOjajie HeKe MOIUTHYKE
LEJTUHE, TO Cy MopaJie OMTH XKyIe, KojuMa cy Ha
yenry Omnu xxynanu. HazuBu oBUX 3ajeJHHIIA HOCE
Tonorpadcko odenexje - TpaBymanu, 3axymbaHu,
Hepetbann.

[Tpema ucTpaxxuBaunMa KyJaTypHE HCTOPH]jE
bocHe m XepuerosuHe, IIpBU CIIOMEH HMMEHA
bocha jaBspa ce y IlopduporenuroBom Crucy
O HapoauMma. Y OKBUpY 3eMajba y MPOBUHIIH]H
Hanmvanumju, [Topduporenut bocHy ciomume kao
JIe0 CPIICKE Jip’KaBe KHe3a Yacmaga, 10K ¢y ocTaje
obmactu obyxBaheHe kao 3emJbe Hepetipana,
3axymspana u TpaBymaHa, KojuMa YIpaBibajy
apxontu. Tepamwy B. hoposuha (1935), na bocna
y X BEKy MpeacTaBjba caMo reorpadcku mojam,
OJHOCHO TEPHUTOPHjalIHy a HE HAIMOHAIHY
TBOPEBUHY, TOTBPYyjy nonarm 48. raBe Kiure o
nepemonujama (De cerimoniis I), y k0joj ce HaBozie
ApXOHTH jY’KHOCJIOBEHCKHX IIEMEHa: XPBaTCKe,
Cp6a, 3axymspana, Konaripa, TpeOumana u
JlyKibe, KojuMa BU3aHTH]CKU LapeBr KoHcTaHTHH
u Poman ynyhyjy napen6e. Ha ocHOBy Tora Mmoxe
ce 3aKJbYUHTH, JIa CE pajiu 0 BpeMeHy u3mehy 945.
1 959. ronune kana je Koncrantun VII Biagao y3
capiagapcTBo cBora cuaa Pomana I1 (Makcumosuh,
2007). Youasa ce 1a Mel)y MOMEHYTUM Bllaiapuma,
Hema apxoHTa bocue. bocHa je mpeacrasibana
caMo JIeo TaJIallibe CPIICKE JprKaBe, HUje MMaa
MOJIUTUYKY CaMOCTaJHOCT, a CAaMHUM THUM HH
COIICTBEHOT BJaaapa, KojeM Oum Morna Outu
yryhena nucmena Hapenda (baduh, 2011).

VY 32. mornasmpy ,,0 Cpbuma u 3eMJbU y
K0jOj caza oOuTaBajy*, HaBEJCHO je 6 TpamoBa y
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PERCEPTION OF BOSNIA AND
HERZEGOVINA IN MID-10TH CENTURY

Of all countries inhabited by Serbs in the
7th century, Bosnia is last one to come on the
historical scene. Hardly accessible mountainous
country a long time was a real mystery for
the Byzantines and Europeans. There are no
archaeological or historical data on events in
Bosnia and Herzegovina in the earliest period of
Slavic colonization. Other Slavic regions help us
conclude that they lived in tribes. If there were
some political unions, those must have been
counties managed by county prefects. Names
of those communities had topographic features
— Travunjani, Zahumljani, Neretvljani.

According to cultural-historical researches,
Bosnia was mentioned for the first time in
Porphyrogenitus’s writing On Peoples. He spoke
of Bosnia as a part of duke Caslav’s Serbian
country whereas other areas were refered to
as countries of Neretvljani, Zahumljani, and
Travunjani run by archon. V. Corovié¢’s claim
(1935) that 10th century Bosnia was nothing but
a geographical term referred to the territorial and
not a national state, which was confirmed by
the data from chapter 48 of De cerimoniis I, in
which archons were listed from all South Slavic
tribes as follows: Croatian, Serbian, Zahumljani,
Konavljani, Trebinjani, and Dukljani under the
jurisdiction of Byzantine emperors Constantine
and Roman. This helps us determine that this
happened sometime between 945 and 959 when
Constantine VII co-ruled with his son Roman
(Makcumosuh, 2007). We notice that among
all archons Bosnia did not have one but it was
rather a part of Serbian state, it did not have its
political independence or a ruler to whom the
orders could be sent (babuh, 2011).

Evidence of peoples of the Byzantine
Emperor contains the oldest data of the territory
of Bosnia. In chapter 32 of DAI “Of the Serbs
and the lands in which they live” are listed six
cities in baptized Serbia, and 2 cities, Kotor
and Desnik, in Bosnia. Therefore, it talks about
Bosnia as an integral part of the Serbian state.
The names of Roman settlements in the area
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nokpiutenoj Cpouju, u 2 rpana, Korop u JlecHuk,
y obnactu bocue. HazuBu puMcKkuX Hacesba
Ha IIPOCTOpPY AaHallkbe bocHe n Xepueropuse
TOTOBO Cy MOTIIYHO HECTaJM; HHUCY CauyyBaHH
YaK HM y CJIOBEHHU3MpaHOM o0nmKy. Ha ocHOBY
[TopduporenuroBor cmmuca y 3eMJbH bocHH
MIOCTOjalIu Cy, y MPBOj YETBPTUHH X BEKa CaMO
nBa rpana, Karepa (Koropar ko Capajea, 6mu3sy
Wmune) u lecnuk (OKuskosuh, 2000). JlecHuk HUje
noy3naaHo uaeHruduxosan. Hladaprk n HoBakosuh
MHUCIIE J1a je y nuTamy Mecto Temam. Ha kaptu
e Jluna Desnec ([lecHuk) je cmemreH Onu3y
Hepsente. [locToju 3HaTan Opoj apXeoJOUIKUX
Hanasumra kox JlepBeHre, yak u3 100a rnajieonuTa
(detmak xon Jlepente), mpeiazHor mnobda -
eneonuta (Jlyrmueanuma xon [Iesenre), Oponzanor
nob6a (Buc xox JlepBeHTe), paHOT Cpelmber Beka
(Cmptuh y oxkonunm epsente) (benar, 1966).
[Tpema cnincy Koncrantuna [lopduporenura,
MOJIOBUHOM X BeKa Ha TEPUTOPHjH JaHalImke bocHe
1 XepIeroBrHe MOCTOjalie Cy YSTUPU MOTUTHYKO-
TepuTopHjaIHe hopMalrje ca MambUM WM BehuM
cTynmbeM camoctanHoctu. To cy: Tpebume ca
Konasnuma, Xywm, jenan geo obnactu Hepetsbana
u bocHa. AHonumHu aytop T3B. Jleronuca [lomna
JlykJbaHMHa, KOjH je Ha3BaH U bapcku ponocos, 13
XII Beka, HaBO/IM /12 je KOHIIMKT U3Mely parrkor
(cprickor) kHe3a Yacnaa u Mahapa y X Beky, Koju
Ce 3aBpIIMO TPAruyHO IO CPIICKOT KHE3a, T0Yeo
360r nponopa Mahapa y bocny (Maranos, 2002).
[Tocne morubuje Yacnasa y 6opobu ca Mahapuma,
Bocny je mokopuo xpBarcku kpasb Kpemmmup I1.
Hakon ocBajama o1 cTpaHe MakeJIOHCKOT Lapa
Camyma kpajeM X Beka, U FETOBOT 1opasa, bocHa
Kao0 1 ocTalie aJIKaHCKe 3eMJbe, IOHOBO je MOTIaia
1oz BpxoBHy BiacT Buzantuje (benar, 1966).
[TpBoOuTHA bocHa mpocTupana ce y ropmemM
TOKY peke bocHe M leHUX MPUTOKA Y OBOM JIEIY.
VY cnenehum BekoBuma TpeOume u XyM ocTajy
ayTapXW4HE TEPUTOPHje MO BPXOBHOM Biamihy
OYKJbAHCKUX M PAIIKUX BIaJapa, HEPET/haHCKa
obnact 100puM JIeTIOM yiIa3H y cacTaB XpPBATCKe
IpkaBe, a bocHa ce mocreneHo mpomupyje u cBe
Buiie ocamocraspyje. o cpenune XII Bexa ona
ce MPOIIMPUIIA 10 TpaHuIa XpBaTCKe Ha 3anay U
JlpuHe Ha UCTOKY, 00yxBarajyhu Jlome kpajeBe oko
peka Cane u Bpbaca, Ycopy, Conu u [lonpumse. Taj

of present-day Bosnia and Herzegovina are
almost completely gone; it is not preserved even
in slavonized form. Based on Porphyrogenitus
writings, in the first quarter of 10th century in
Bosnia exist Katera and Desnik (JKuskosuh,
2000). Most scientists city of Katera identify
with medieval settlement of Kotorac near
[lidza, in Sarajevo. Desnik has not been reliably
identified. Safarik and Novakovié¢ think that
this is a place Tesanj. On Delisle’s map city
of Desnec (Desnik) is located near Derventa.
There are a number of archaeological sites in
Derventa, speaking about the settling of northern
Bosnia even from the time of the Palaeolithic
(Detlak near Derventa), a transitional era - the
Neolithic (Lupljanica near Derventa), Bronze
Age (Vis near Derventa), Early Middle Ages
(Smrti¢ around Derventa) (benart, 1966).
According to Constantine Porphyrogenitus’s
writings, in mid-10th century the modern-day
Bosnia and Herzegovina territory had four
political-territorial formations which had been
more or less independent: Trebinje with Konavli,
Hum, a part of Neretvljani area, and Bosnia.
An anonymous author of so-called Annals
of Pop Dukljanin (also referred to as Barski
rodoslov) from 12th century, wrote about a 10th
century conflict between the Raski (Serbian)
duke Caslav and the Hungarians that had been
tragic for the Serbian duke and which had been
triggered by Hungarian raid towards Bosnia
(Maranos, 2002). After Caslav’s death, Bosnia
was conquered by the Croatian king Kresimir II.
After Macedonian emperor Samuil conquered
Bosnia in 10th century and lost it again, it fell
under the Byzantine rule again (benar, 1966).
The original Bosnia covered the territory
around the upper Bosnia River stream and its
tributaries. In the centuries to follow, Trebinje
and Hum remained autarchic territories under the
reign of ruler of Raska and Duklja, Neretvljani
area fell under the rule of Croatian state, and
Bosnia gradually expanded and gained more
independence. By mid-12th century, it expanded
all the way to the Croatian borderline in west and
the Drina River in east, covering lower streams of
Sana and Vrbas rivers, Usora, Soli, and Podrinje.
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pa3BUTAK HAPOUUTO j€ MHTECH3UBAH O TIOJIOBUHE
XII Beka u pecTaBiba MOCeOHyY MOXy Y OMIITEM
TOKY HCTOpH]E.

3AKJbYYUAK

3a yro3HaBamke PErMOHAITHE TEOTTOTUTHYIKE U
a"Tpororeorpadcke cTpykrype 3anaaHor baikana
Y PaHOM CpEIFhEM BEKY, BEJTUKA 3acilyTra puIaaa
uapy Koncrantuny VII Ilopduporenuty, koju je
OCTaBHO JIParolieHe MoaTke O PaclpoCTPamEHOCTH
Crnoena Ha bankany o BpemeHa 1apa Mpaknumja
(610-641), ma no cpenune X Beka. C 003upoM Ha
TO Ja ce meroBo aeno De Administrando Imperio
y3uMa Ka0 OCHOBHHU JIOKYMEHT 3a JIOKa3WBambe
nocespaBama Cpoa Ha bankan y VII Beky, meropy
AyTeHTHYHOCT JIOBOJIE y NMHTame MOOOPHUIIN
XHUIOTE3€ 0 ayTOXTOHOM Topekity Cpba Ha OBUM
npocToprMa. JOIII o1 MPBOT TpeTnyrca U3 BpeMeHa
Joana Jlyke, mpeko MpBOT IITAMITAHOT U3Jamba y
Jlajneny 1611. ronune, ma cBe 10 AaHAC TIOJaBUIIO
ce 0e30poj M3gama OBOT Jejia W MpeBojaa Ha
pa3He cBeTCKe je3uke. Benuku ponpuHoc 1ao je
oenenukTuHal AHcenMo banaypu, mopexiom
u3z Jlyoposuuka (1670-1743), wucrakHyTH
ucTopuuap, Koju je y3eo ydemihe y wu3paau
[Tapuckor kopryca, y KOMe je 1a0 ¥ HOBO M3/Iamkbe
yyseHor IloppuporenutoBor cnuca. Jenan on
Haj3HAYajHUJUX U3BOPA 32 OCBETJhABAKHE CTAPUX
reorpad)CKHX MmojaTaka o 3eMJbaMa U HaCeJbeHIM
rpaJoBUMa HaBeleHNM y feimnma [lopduporennTa
je wuctopHjcko-reorpadcka KapTa IMO3HATOT
(paniryckor kaprorpada ¢ kpaja X VII u mouerkom
XVIII Beka, I njoma Jle JInna, Ha k0joj cy prKazaHu
[TopduporenntoBr noxpany, yuje yno3HaBaAHE
KOpHTYj€ U YNOTIyHYj€ MPEICTaBe O OBOj TEMHU.
KommnaparuBHuM BpenHOBameM mocTuUrHyha
ucTopujcke reorpaduje u kaprorpaduje, moryhe
j€ ymnoTnyHUTH (parMeHTapHy U MO3aUYHY
CIIUKY KyATypHO-Teorpa)cke W TeOMOTUTHYKE
cTpykrype 3anaaHor bamkaHa, o K0joj je mucao
[Topduporenur. 360or HegOCTaTKa U3BOpHE Tpahe,
HEKe TMPEeJICTaBe M TBPIIHE M3BEICHE HA OCHOBY
cniuca [Topduporenura u xapre [e Jluna ocrajy
Ha HUBOY XWIIOTE3€, aJli MX He TpOa anpuopu
onbanuBary, Beh mpoy4yaBaTu y HCTOPHU]JCKO-
reorpad)ckoM KOHTEKCTY U KPUTHYKH BPETHOBATH.
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The expansion was especially intense starting
with mid-12th century and was an important
epoch in the general course of history.

CONCLUSION

In order to gain more knowledge on
the regional geopolitical and anthropo-
geographical structure of the Western Balkans
in early Middle Ages, we have to pay tribute
to emperor Constantine Porphyrogenitus
VII, who had left priceless data on the Slavic
coverage of the Balkans since emperor
Iraklije (610-641) until mid-10th century.
As his book De Administrando Imperio is
the ground document for the proof of Slavic
inhabitation of the Balkans in 7th century,
the authenticity is questioned by supporters
of the hypothesis on the autochthone origin
of the Serbs. Ever since the writings of Jovan
Duka, the first printed edition from Laiden in
1611, until today the book has been printed
and translated into many languages. There was
a great contribution by Benediction scholar
Anselmo Banduri from Dubrovnik (1670-
1743), a famous historian, who participated
in the design of Paris Corpus, in which the
famous writings of Porphyrogenitus was
printed. One of the most relevant sources
for understanding the old geographical data
on countries of Porphyrogenitus‘s writings
is the map of a famous French cartographer
Gillaume Deliles (late 17th and early 18th
centuries), which displays Porphyrogenitus’s
data and corrects and completes this topic.
Comparative evaluation of achievements of
historical geography and cartography helps
us complete the fragmented and mosaic idea
of cultural-geographical and geopolitical
structure of West Balkans that Porphyrogenitus
had written about. Due to the lack of sources,
Porphyrogenitus and Deliles data are mere
hypothesis but should not be apriori rejected
and should be studied within an appropriate
historical-geographical context and critically
evaluated.
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AHAJIN3A TAJABUHA U CYIIA HA TEPUTOPUJU BUX HA OCHOBY
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Cawxerak: Hajuemhe kopunihen noka3zaress mereoposonike cyuie je Ctannapau3oBanu uHaeke nagasuna (SPI). V oBom pany
aHamusupad je SPI 3a 8 mereoponomkux cranuna y bocuu u Xepuerosunu. I[Ipopauynu cy ypaheHu 3a kajleHIapcKy TOfUHY
U METEOpOJIOIKe ce30He, 3a nepuoa 1961-2010. {obujenu pesynraru ykasyjy na je Tpenn roauuimer SPI12 3Hauajan camo
Ha jJEeJIHOj CTaHWIIM, ajli je MO3UTHUBHOT 3HAKa, IITO 3HAYM Jia je JOIUIO JI0 oBehama BIaKHOCTH. Y MOCMAaTPaHOM IMEPUOIY
HPUCYTHA je CTONA pacTa Opoja CTaHMIA Ha KOjUMa Cy 3a0eNIe)KEHE eKCTPEMHO BIAXKHE M €KCTPEMHO CYIIHE TOUHE, ajH CY
U Te MpoMeHe cratUcTHuku OeszHauajHe. Tpenn SPI3 3a ¢ebpyap (3uMy) Ha CBHM CTaHWIIAaMa je CTAaTHCTHYKH Oe3HauajaH,
anu je y BehuHHM nmocMaTpaHux MecTa jonuio Ao nosehama cymuocti. Hu tpena SPI3 3a nponehe He mokasyje CTaTUCTHYKY
3HAYAjHOCT HY Ha jeJHOj CTaHWIM, a HeMa HU ojapeljeHe reorpad)cke MpaBHIHOCTH Y 3HAKY TeHACHIWje. JIeTH je nomnuio 1o
nosehama cymHocTH y BefinHN MecTa, a P TOME je HeraTHBHa BpenHocT TpeHaa SPI3 3a aBryct (J1eTo) craTucTHYKY 3HaYajHa
Ha 2 cranuie (buxah u buneha). V nocnenmwoj nexkaan (2001-2010) y Behuau Mecta peructpoBaH je Hajpehu Opoj ¥ CYyLTHUX U
BIIQ)KHHUX JICTA, IITO HECYMIUBO MTOKa3yje noBeharme y4ecTaloCTH eKCTPEMHUX JieTa y noniey najasuna. Ha 7 ox 8 cranuma
jeceH je cBe BIaKHU]a, aju je camo y bujesbunu no3utuan TpeH SPI3 3a HoBeMOap (jeceH) CTaTUCTUYKKM CUTHH(DHUKAHTAH.
Hajgehu Opoj cyIHuX ronuHa perucTpoBaH je y nekaau 1981-1990., kaga cy NAO u AO uHAEKC MMajH HajBHHIe BPEIHOCTH.
C npyre crpane, nexaza 2001-2010. n3nBaja ce ca Hajsehum 6p0_]eM BIIXKHUX TOMHA, @ y ToM mepuony je NAO umzexc
JI0CTHIao HajHIkKe BpeHoCTH. M Mehyrozmiumse BapHjaliije a aBuHa Cy y BEIMKO] MEPH IOJ[ yTHIIAjeM HPOMEHE aTMOC(hepeke
nupkyiandje. Ha ce30HCKOM HUBOY, HajOosba Kopenanuja ca napamerpuma nupkynainuje NAO u AO nobujeHa je 3a 3umy.
Kibyune peun: ITanasune, SPI, tpern, NAO, AO, Bocha u XepreroBuna, cyuia.
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ANALYSIS OF PRECIPITATION AND DRAUGHTS ON BIH TERRITORY BASED UPON
STANDARDIZED PRECIPITATION INDEX (SPI)
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Abstract: Most frequent indicator of the meteorological draught is the standardized precipitation index (SPI). This paper
analyses SPI at 8 weather stations in Bosnia and Herzegovina. The calculations were perfomred per a calendar year and weather
seasons between 1961 and 2010. The results indicate a trend of annual SPI12 to be rel;evant for only one weather station, but
it was still positive refering to increased humidity. During the observed period, there was an increase in number of stations
indicating extremely humid and extremely dry years but the changes were statistically irrelevant. The SPI3 trend for February
(winter) was statistically immaterial at all stations but most observed locations showed increased draught. Not even SPI3
spring trend was statistically important nor did it have specific geografical regularities showing tendencies. In summer, there
was an increased draugth at most locations and the negative value of SPI3 trend for August (summer) was statistically relevant
at two weather stations (Biha¢ and Bileca). Over the last decade (2001-2010), at most locations there was a largest number of
both dry and humid summers, which certainly shows more frequent extreme summer priods with reference to precipitation.
At 7 of 8 stations, autumn was getting more humid but it was only in Bijeljina that SPI3 trend for November (autumn) was
statistically significant. Most dry years were within 1981-1990 decade as NAO and AO indexes were the highest. On the other
hand, 2001-2010 decade had most humid years and NAO index reached lowest values. In addition, the interannual precipitation
variations were also largely affected by changes in atmospheric circulation. At season level, the best corelation with NAO and
AO circulation parameters was in winter.

Key words: precipitation, SPI, trend, NAO, AO, Bosnia and Herzegovina, drought.
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YBOIHA PASMATPABA

Y npBom Harmonanaom u3BemrTajy boche
u XepueroBuHe y ckiaany ca OKBHUpHOM
KOHBEHITN]OM YjeTUH-CHUX HAllM]a O KIIMMATCKAM
pOMEHAaMa, aHAJIM3UpPAHE Cy EKCTPEeMHE H
MPOCEYHE MECEUHE KOJIMUMHE MaiaBuHa y Ty3iu,
CapajeBy u Mocrapy. KorcraroBano je na ce
3HauajHe MpOMEHe MOTy BuaeTH y Mocrapy, rie
Cy IpoceyHe KOJIMYMHE MMaJaBUHA y MEPUOIY
1982-2007. 3naTtHO HUXE HEro y nepuony 1956-
1981. y cBUM MecenuMa, OCUM y cenTemMopy.

Anammsa cyme je ypahena MeTogoMm
,,OyUIETUpaha BOZIE 3€MJBHINTA", KOja UCTOBPEMEHO
y3uMa y 003up u atMochepcKy Cylly U CyIIy
semspumTa. KoHcraryje ce na je mpocedHa
rofuiImba JeUIUjeHIja BOIE Y 3eMJBHILTY Y
buX oko 125 mm. Hajseha je y jy>xaum nenoBuma
(300mm), 3naTHO HIKaA y ceBepHUM (100 mm) a
HajHIDKA Y [EHTpaTHUM JesoBuMa (50mm).

Spasova et al. (2007), koHCTaTyjy /12 1alaBUHE
y XX Beky y buX, a noce6HO y UCTOUHOM Jienny U
XepIIeroBUHH MMOKa3yjy CUIIA3HU TPEH]L Y JICTHHM,
nposiehHUM ¥ 3UIMCKHM MECEIIMA.

VY HeBecumy je IOILIO J0 CMamema 3a
6 10 7%, anu Ta MpoMeHa HHUje CTATHCTHUYKH
curHu(ukanTHa. YpaleHu cCy mNOpopayyHH
nsanaecromeceunor SPI 3a bamwa Jlyky
(ceBepozanaaau peruoH), CapajeBo (LEeHTpaIHA
peruon) u jyrouctounu aeo (Mocrap, HeBecume
u Tpebume). YoueHo je /1a je OCIeAbrX JeleHu]a
Ouna yemha mojaBa yMEpEHUX M EKCTPEMHHUX
CyIIa HETO EKCTPEMHO BIIQKHUX TOJAMHA.

Tp6uh et al. (2009) cy ananmu3upanu npomMeHe
KOJIMYMHA TMaJlaBUHa U FHbUXOB PETrHOHATHH
pacriopen y PemyOmuiu Cprickoj 3a mepuoje
1961-1990. u 1999-2008. lobujenu pe3ynraTu
yKa3yjy Ha HECHTHH(HKaHTHA OJCTymHama 3a
BehuHy cTaHuna. Y HEHTPaTHOM IUIAHUHCKOM
1ojacy mpucyTaH je TpeHa nosehama majgaBuHa
Ha TOJUILH-EM HUBOY U 110 C€30HaMa, J0K j€ JIETH
Ha BehMHU CTaHMIA IPUCYTaH TPEH CMambCHha
a/1aBUHA.

VY wm3Bemrajy apyre paane rpyme [PCC
(Working Group II: Impacts, Adaptation and
Vulnerability (2007) xoHcTaryje ce ma je y
TOIUIMjO] KIWMHM TNpUCyTHa Beha KiaumaTcka
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INTRODUCTION

The first National report of Bosnia and
Herzegovina in compliance with the UN
Framework Convention on Climate Change
analyzed the extreme and mean monthly
precipitation in Tuzla, Sarajevo, and Mostar.
The result was the significant change in
Mostar where mean precipitation values in
1982-2007 periods were largely poorer in
comparison with 1956-1981 periods for all
months except September. Still, ,,based upon
the designed diagrams, it was not possible to
reach conclusions on significant changes in
precipitation regime*.

The draught analysis was performed via
»S01l water budget” method, which covers
both the atmosphere draught and soil draught.
The mean annual water soil deficit in Bosnia
and Herzegovina was around 125 mm. It was
largest in southern parts of the country (300
mm), much poorer in northern parts (100 mm),
and poorest in central parts (50 mm).

Spasova et al. (2007) concluded that
20th century precipitation in Bosnia and
Herzegovina, especially the eastern parts
and Herzegovina, had the tendency to yield
in summer, spring, and winter months. In
Nevesinje, there was a 6- 7% decrease but
this shift was not statistically relevant. The
12 month SPI calculations were performed
for Banjaluka (north-west region), Sarajevo
(central region) and south-east region (Mostar,
Nevesinje and Trebinje). It was inferred that
over the last decades moderate and extreme
draughts were more frequent than extremely
humid years.

Tp6uh et al. (2009) analyzed change in
precipitation amount and its spatial distribution
in the Republic of Srpska for 1961-1990 and
1999-2008 periods. The results displayed
insignificant deviations at most weather
stations. There was a trend of increased
annual and seasonal precipitation in the central
highland belt whereas in summer most stations
displayed the trend of precipitation decrease.

In IPCC Working Group II Report: Impacts,
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BapHjabMITHOCT U JIa pacTe PU3MK U O] MOIjIaBa
u ox cyma (tabena SPM2) (http://www.ipcc.ch/
publications and data/ar4/wg2/en/ch3s3-4-3.
html).

Y 0BOM pajiy MpeACTaBIbLEHU Cy PE3YyNITaTH
peruoHanHor kiaumarckor moxaena EBU-POM
U3 eKcnepuMmeHara npoMmene Oyayhe kiume,
n00UjeHn METOJIOM JAMHAMUYKOT CKaJIHpamba
pesyarara mIOOAJIHOT KIMMATCKOT Mojena
armoc¢epe u okeana SINTEX-G (bByphesuh n
ap., 2012).

Pesynraru moznena 3a A1B SRES cuenapuo
3a MPOMEHE aKyMyJUpaHUX MagaBuHa y % y
onHocy Ha mepuox 1961-1990. moxasyjy 3a
npojekroBanu nepuoa 2001-2030. u HeratuBHe
Y TIO3UTHBHE NTpOMeHe oBe BenuuuHe. [lo3utusne
IIPOMEHE TaIJaBUHA, OJJHOCHO IUXOBO NoBehame,
MOJKE c€ BUJETH 3a ce30Hy MAM (mapr-anpui-
Maj, omHOCHO mposiche), U TO 3a ceBepHU H
CEBEPOUCTOYHH J1€0, 5%, 1 3a JJA ce3ony (JieTo)
CKOPO Ha LIEJI0j TEPUTOPHUjHU, Ca MAKCUMYMOM OfI
+15%, uzy3eB jyroucroka. Hajsehu nepunur je
IyXk jyro3amnaaae rpanuiie BUX ca MakcumamHuM
onctynamem o1 -20%.

VYpahene cy u npojeknuje u 3a A1B crierapno
3a nepuoxa 2071-2100. Toxom oBor mepuojna
CKOpO Jla HE MOCTOjU Ce30HA MM 00JIacT Koja
j€ OKapakTepucaHa MO3UTUBHOM aHOMAJIH]OM
najaBuHa. Benuke HeraruBHE aHOMAJIHjEe UMAjy
ce3zone DJF (3uma) u SON (jeceH) ca mpomMeHama
on -15 1o -50%. MAM ce30Ha okapakTepucaHa
je ca BpenHocTHMA of1 IpuOIMKHO -10% Ha 11emoj
teputopuju. lepuuut TokoMm ce3one JJA Behu je
y jy’)KHUM HEro y CEBEpHHUM oOiacTuma u kpehe
ce y oricery of -30 1o 0%. IIpomena rogummux
CyMma IaJIJaBMHa je HeraTMBHA Ha 11eJ10j TEPUTOPHUjH
u xpehe ce ox -30 0 -10%.

Wilhite and Glantz (1985) cy nedpunucanu
YeTHPHU OCHOBHA MPUCTYTIA Y MEPEHY CylIa (UIIH
4 Tuna cyma): METEOPOJIOUIKH, XUAPOJIOLIKH,
MOJFONPUBPEIHN M COLMOEKOHOMCKH. [IpBa
TpH MpHCTyNa 0aBe ce HAUMHOM MEpema Cylle
ka0 Gu3MYKuUM (EHOMEHOM, a MOCIeAmbHU
je mocmarpa ca acmeKkTa MOHYIe M TPaxmbe,
oJHOCHO Tipahema edekara MamKa BOJIE U C TUM
y BE3H JIeCTa0MIIM3aL]j€ IPYIITBEHO-EKOHOMCKOT
cucTeMa. Y 3aBUCHOCTH OJ1 THIIA CYIIIe, TIOCJICIUIIC

Adaptation and Vulnerability (2007), it says
that in warmer climate there is a larger climate
variability and a growing risk of floods and
draughts (table SPM2). (http://www.ipcc.ch/
publications_and data/ar4/wg2/en/ch3s3-4-3.
html)

This report displays the results of the EBU-
POM regional climate model based upon the
experiments on future climate change, all of
which were gained via the SINTEX-G method
of dynamic ranking of results of global climate
atmosphere and ocean model (Byphesuh u ap.,
2012).

Results of the model for the A1B SRES
scenario for % changes of accumulated
precipitation in comparison with 1961-1990
periods indicate that during the projected
2001-2030 period this quantity shift will be
both positive and negative. Positive changes of
precipitation, i.e. its increase, may be visible
for MAM season - +5% in north-northwest
and JJA season -+15% maximum in the whole
of the territory except southeast. The largest
deficit was along the southwest BiH borderline
with -20% maximum.

A1B scenario projections for the 2071-
2100 periods were also performed. During this
period, there is almost no season or region
characterized by a positive precipitation
anomaly. Large negative anomalies were
typical of DJF and SON seasons with
deviations of -15 to -50%. MAM season had
values approximately -10% in the whole of
the territory. The JJA season deficit is larger
in south that in north and ranges from -30 to
0%. The change of the annual precipitation
sum is negative in the whole of the territory
and ranges from -30 to -10%.

Wilhite and Glantz (1985) defined four
basic approaches to draught measurement
(i.e. 4 types of draught): meteorological,
hydrological, agricultural, and social-
economic. The first three approaches focus on
measuring draught as a physical phenomenon
and the last one considers draught from the
offer-demand aspect, i.e. monitoring the
effects of water shortage and the consequential
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OBE I0jaBe MOTY OUTH €KOHOMCKE, €KOJIOIIKE U
COIIMjajTHe.

Tpeba ucrahu yumeHUIy Ja ce Of cylle
HajOp>Ke ONOpaBIbajy CEKTOPHU KOjU IPBH U pearyjy
Ha Y (I0JHONIPUBPENA), TOK HIIP. XUAPOrpadcKoj
MpeXH, Koja crmopuje pearyje, Tpeba Buiie
BpPEMEHA J1a C€ OMOPaBH. Y JbY/CKO] MEPLEIIHjH
HajOTIaCHU]je Cy JIETHE CyIe, ajli HEeCTAIIUIIe
BOJI€ TOKOM JIPYT'MX TOAULIBUX 100a Takohe Mory
MMaTH 3HayajaH COLMjaTHO-€KOHOMCKHU yTHIIA]
(European Environment Agency, 2001).

Jlakne, TepMUH cylla ceé MOXXE OJHOCUTH
Ha METEOpOJIOUIKY cymly (IMaJaBUHE HCIIOA
Ipoceka), XUAPOJIONIKY CyIlly (Malau NpOoTULIAjU
U HHUCKU BOJOCTAjH), MOJbONPHUBPEAHY CYLIY
(HEIOBOJBHO BJIare y 3€MJBUILTY) U MPEACOHY
cymy (koMOMHaLMja MPETXOAHUX). Y Halloj
ananu3u Ouhe oOpalena mereoposomika cyiia
npexo CTaHIapAM30BaHOr MHJAEKCA I1aJlaBHHA
(SPD).

[uss pan je 610 na ce ucnuTa Ja Jiv je 010
70 moBehama y4ecTaaoCcTd 1 MHTEH3UTETa CyIIe
Ha OBUM IPOCTOPUMA.

CTAHIAPIM3OBAHU MHJIEKC
TIAJIABUHA (SPI)

ITokazaress CTaHgapAU30BaH MHACKC MaJaBUHA
(SPI) pa3Bujen je 3a morpebe nepuHUCAmA U
ocMmarpama cymie (McKee et al. 1993). Ha ocHoBy
JQYTOpOYHHMX OcMarpama Moryhe je aHaausuparu
T0jaBy cylle y ofpel)eHoM BpeMEHCKOM HHTEPBAITY
(Mecer, ce30Ha, TOUHA, UT/.), U T BPEIHOCTU
yrnopehuBaru ca BpeTHOCTHMa OHJIIO KOT PErHOHa.
Jly¥u BpeMEHCKH WHTEPBa MPUMEHY]y ce 3a
aHaNM3y eKCTPeMHHUX MajaaBuHa. [loyerak cyre
ce UIASHTH(HKY]je TaKo IITO Ce IocMarpa ,,Kopak
Ha3aa"“. Hamme, mojasa cyiie nMa CBOjy MOTBPIY
caMo aKo Ce jaBjba KOHTHMHYHPAHO y CEpPHjH ca
BpenHoctuma SPI<=-1. Cyminu nepuop npecraje
kaj BpenHocT SPI mocrtane mosutuBHa. CBaka
Cyllla ce KapaKTepuIlIe:

* Bpemenckum nntepanom (1, 2, 3, 6, 12, 24
Mecena), Tj. OpojeM y3acTOMHHX I0jaBJbUBabA
BpenHoctu SPI<=-1.

» Tpajamem cyie, mMTO MPEACTaBIba BpEMe
u3Mel)y moyeTka u Kpaja cyl1ie;
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destabilization of the social-economic system.
Depending on the draught type, its consequence
may be economic, ecological, or social.

We should point out that those sectors
that first respond to draught are most easily
recovered (agriculture). On the other hand, e.g.
hydrographical network that responds more
slowly takes more time to recover. Human
perception believes summer draught to be most
dangerous but water shortage in other seasons
may also have a large social-economic effect
(European Environment Agency, 2001).

Thus, the term draught may refer to
meteorological draught (precipitation below
the average), hydrological (poor streams and
low water levels), agricultural (lack of soil
humidity) and regional draught (combination
of these three). Our analysis shall process the
meteorological draught via the standardized
precipitation index (SPI).

The aim of this paper was to examine whether
there has been an increase in the frequency and
intensity of droughts in this region.

STANDARDIZED PRECIPITATION INDEX
(SPI)

Standardized precipitation index (SPI)
was designed for the purpose of defining and
monitoring the draught (McKee et al. 1993).
Based upon the long-term observations, it is
possible to analyze the draught phenomenon
with a specific time interval (month, season,
year, etc.), and match the values with any
region. Long time intervals are applied for the
extreme precipitation analysis. The beginning
of draught is identifying by analyzing “one step
back”. Namely, the draught phenomenon is valid
only if there is a continuous value of SPI<=-1.
The draught period stops once the SPI values
are positive. The following is typical of each
draught:

* Time interval (1, 2, 3, 6, 12, 24 months),
i.e. the number of consecutive values of SPI<=-
1.

* Draught duration, the timeline between the
start and end of draught;
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» Kareropujom cymie, koja ce oapehyje
Bpennomthy SPI unaexca (Tabena 1);

* BemmunHOM cyliie, Koja ce n3padyHaBa CyMOM
unekca SPI 3a cBaku Mecerr of1 mo4YeTka J10 Kpaja
CYIIIHOT TIepHO/Ia;

WHTEH3UTETOM CyIIIe, IITO MPEICTaBIba OTHOC
u3Mel)y BeJIMuuHe U Tpajama Mojase.

SPI ce pauyna Ha ocHoBy 'ama pacronene
naJIaBUHA, Koja ce neduHuIe (GyHKIINjoM TyCTUHE
BepoBarHohe. Cranmapan3aiuja METOJO0JIOTH]E
MpopavyHa je HEeOMXOIHO, Aa OM ce Ha OCHOBY
AYTOPOYHUX OCMaTpama MOIVIa aHAJIH3UPATH
T0jaBa CylIe 1 ynopehusaru 100ujeHn pe3yaTaTH
ca JIOKaIja pa3IuuuTUX KIMMara.

HcrpaxuBama cy ToOKaszajla Ja NaJaBUHE
nojuIexky 3akoHy lama pacnonene. Jla Ou ce
OJpEeIUIIN TapaMeTpH CKalupama H 00JIuKa
dbyHKIIMje TycTUHE BepoBaTHohe majaBuUHA,
KOPUCTU C€ CTaHJApJHU WM YHUTAB TEPHOJ
ocMarpama Ha JeIHOj METEOPOJIOIIKO] CTAHMIIH.
3a cBaKy CTaHHUILY U IEpUOJ ce oceOHo oapelyjy
napamMeTpu cKanupama U o0nuka (yHKIHje
ryctuHe BepoBaTHohe magaBuHa. ['ama pacrozgena
najgaBuHa ce aedunHuIie (QyHKIUjOM TYCTHUHE
BepoBarHohe, koja miacu (Lloyd-Hughes and
Saunders, 2002; Cancelliere et al., 2007):

—X

1 xu—l F
Br@)

g(x)= ; 3a x>0, rje je:

o -mapaMmerap oOnuka; (- mapamerap
BeIMYMHE; X — KonmmuuHa magasuHa > 0; G(a) je
rama (yHKIHja Koja ce aeduHHUIIe 1o 00pasiry:

(o) :Jyoc—le—y‘
0

N3pauynaBawe SPI 3axTeBa mopemaBame
'ama ¢ynknuje ryctune BepoBaTHohe 3a
nary ¢GpekBeHLH]y AUCTpuUOylLHje MaJaBUHA U
KaJMOpaIMOHU TIEPHOJT, TAKO JIa CE M MapaMeTpH
o 1 P ogpelyjy mocebHO 3a CBaKy METEOPOIIOIIKY
CTaHHILY, OJTHOCHO OJJa0paH! BPEMEHCKH HHTEPBAIT
(1, 2, 3, 6, 12, 24... mecemna). [TapameTpu o u 3
onpeheHr cy MeToioM MaKCUMAITHE BEPOIOCTOJHOCTH
KOja IIacu:

Q
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-

S
—
+
N
w &
SN——
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A=1In(x) —w

71 - UHTEPBAJI OCMaTparba IailaBuHa.

* Draught category, which is determined by
SPI values (table 1);

* Draught size calculated via the sum of SPI
values for each month from start to end of dry
period;

» Draught intensity, i.e. the ratio between
the size and duration of draught.

SPI is calculated upon the Gama precipitation
distribution, which is defined by the function
of density probability. Standard methodology
of calculations is necessary in order to use the
long-term observations, analyze the draught,
and match the results from different climate
locations.

The researches indicate that precipitation
falls under the law of Gama distribution. In
order to set the parameters to rank and shape
the function of precipitation probability density,
we use a standard or total period of observation
at a single weather station. For each station
and period, parameters to rank and shape the
function of precipitation probability density are
set. Gama precipitation distribution is defined by
using the density probability function which says
(Lloyd-Hughes and Saunders, 2002; Cancelliere
et al., 2007):

—-X

1 a-l
B”F(Oc)x eﬁ; for x > 0, in which :

g(x) =

o -shape parameter; - size parameter; X —
precipitation amount > 0; G(a) Gama function
defined by the following pattern:

I'(o) :Iy‘He—y
0

In order to calculate SPI, it takes setting the
Gama density probability function for a given
distribution frequency and period of calibration,
so that o and B parameters are set separately for
each weather station, i.e. a target time interval
(1,2,3,6,12, 24... months). Parameters referred
to as a and P are set by using the maximum
credibility method which says:

p X
~_ 1 44 B==
o =—-[1I1+ [— —

4A( 3) o

A=1In(x)- 2, In)

n  n-interval of precipitation observation.
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JloGujenn mapameTpu ce Jajbe MpUMemYjy
3a oapehuBame KymylaTHBHE BepoBaTHohe
NaJIaBUHCKUX CyMa 3a JJaTH TIEPHOJT U BPEMEHCKY
ckally u3abpaHe METEOpOJIONIKE CTaHUIIE.
KymynaruBHa BepoBaTHOha ce MOXKe TpUKa3aTH
U3pa3oM:

. -
)J-x e b dx
0

G(x) = j glxde= g

Ao ce ycBoju 1a je t=x/ p, cnencha jennadunna
MOCTaje HEKOMILIETHA raMa (yHKIIHja:

j “leT'dt

0

G(x)= e

C o063upom Ha TO na je rama (QyHKIH]a
HenepuHucana 3a x =0, a maJaBuHe MOTY U3HOCHTH
HyIla, KyMyJaThBHa BepoBaTHOha rocraje:

H=q+(1-q)-G(x), q — BepoBaTHOha maaBuHa
BrucuHe 0 mm.

Ako je m Opoj koju O03HAa4aBa KOJHMKO ITyTa
Cy HaJaBUHE M3HOCHIIE HyJa Yy BPEMEHCKOM
HU3Y, a n — Opoj ocMaTpama najiaBuHa, OHJa ce q
MOX€ OIPEIUTH Ka0 OJHOC OBa JIBa IMapaMeTpa:
q=m/n. KymynatuBua BepoBaTHoha H(x) ce
TpaHcopMuIIe y CTaHAApAHY HOPMAIHY
ClTy4ajHy MPOMEHJBUBY 3 ca CpPeAoM BpeaHouhy
HYJIa ¥ BapUjaHCOM 1, Koja IpezicTaBjba BPEAHOCT
SPI.

Jakie, npBu Kopak 3a u3pauyHaBamwe SPI
je omabup pacmnonene BepoBarHohe (["ama,
HernoriiyHa bera pacmoapena, Pirson III uth),
KOja oJlroBapa BPEeMEHCKO] CepHjH MaJaBhHA. 3a
nyroroauiimky nepuo (He kpahu ox 30 ronuHa),
UCTpaXKMBama Cy IMOKasaja Jla ce MaJaBHUHCKE
cyMe (Ce30HCKe, TOMIIHE) HajOOJhe TTIOKOPaBajy
I'ama pacnozenu, koja ce Hajuemhe U KOPUCTH
(Cancelliere et al., 2007).

Hpyru xopak je TpaHcdopmanmja
(bpeKBeHImja y Apyry pactoeny —y OBOM CIIy4ajy
y HopMmanny (I'aycoBy wnu Z- nuctpulyuyjy).
HajjennoctaBuuje, SPI je crTaructuuku
MoKa3aresb OCTYyIama MnajiaBuHa. Ykoiauko SPI
¥MMa MO3UTHUBHY BPEIHOCT, OHAA Cy MaJaBHHE
Behe o1 HOpMase, JOK HeraTuBaH 3HAK yKazyje
Ha ne¢unut. Kajga je Hopmanu3oBaHa BpEIHOCT
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The obtained parameters are further applied
in order to set the cumulative probability of
precipitation sum for a given period of time and
the timeline of a chosen weather station. The
cumulative probability may be represented by
the following equation:
~ 1 N Ixz’_lef’ dx
Br(a);

G(x) = [g(x)dx=

If we assume that t=x/ B, the following
equation becomes an incomplete Gama function:

G(x) = j e~ dt

F()

As the Gama function id undefined for x
= 0, and precipitation value may be zero, the
cumulative probability becomes as follows:

H=q+(1-q)-G(x), q — probability of 0 mm
precipitation.

If we assume that m is the number
showing how many times precipitation was
zero within a time interval and n is the number
of observations, then q is the ratio of these two
parameters: g=m/n. the cumulative probability
H(x) is transformed into the standard normal
accidental variable Z with zero mean value
and variable 1, which represents the SPI value.

Thus, the first step to calculate the SPI is
the choice of probability distribution (Gama,
incomplete Beta distribution, Pirson III,
etc.) which complies with the time series of
precipitation. For a long-term period (not less
than 30 years), the research showed that the
precipitation sum (seasonal, annual) best obey
the Gama distribution, which is also most
frequently used one (Cancelliere et al., 2007).

The second step is the frequency
transformation into another distribution —
in this instance the normal one (Gauss or
Z-distribution). In simple words, SPI is the
statistical indicator of precipitation deviations.
If SPI is positive, then the precipitation is
larger than normal and if it is negative, it
means deficit. When the normalized SPI value
is zero, it means the precipitation is stagnant.
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SPI jennaka HysH, TO 3Ha4H J1a CE€ ca NalaBUHaMa
HUIITA HE JiellaBa (HeMa OJICTynama).

3a moTpebe oBor paja KopuiheHa je U3BOpHa
KaTeropu3aliyja yclioBa BIAXXHOCTU HA OCHOBY
SPI (tabena 1), kojy cy npemnoxwnu McKee et al.
1993. ronune. Tako je, Ha mpuMep, 3a JaTO MECTO
U BPEMEHCKY jeJMHHILY, BepoBaTHoha mojaBe
ymepene cyme (SPI<-1) 15,9% (9,2+4,4+2,3), a
exctpemHue (SPI<-2) 2,3%. Hcra je BepoBarHoha
T0jaBe yMEpEeHe, OJHOCHO €KCTPEMHE BIIaYKHOCTH.

VY npakcu ce Hajuemthe pauyna SPI za 1,
3, 6,91 12 mjecenn (SPI1, SPI3, SPI6, SPI9 1
SPI12), moceOGHO 3a CBaKy BPEMEHCKY CKaly.
[Togpazyme ce na mperxoaHo Tpeda ypaauTu
TpaHc(hopMaInjy y HOpMaJIHy pacrlojiely, TaKko
na je cpeama BpenHoct SPI 3a pary nokauujy u
BPEMEHCKH MHTEpBaJl HyJa, IITO 3HAYM Aa CY Y
50% cmydajeBa cyme majiaBuHA OWIIE UCTION U Y
MCTO TOJIMKO M3HAJ IPOCEKa.

For the purpose of the paper, we used
the authentic categorization of humidity
conditions based upon SPI (table 1) as was
suggested by McKee et al. in 1993. Therefore,
for a given location and time unit, the
probability of moderate draught (SPI<-1) is
15, 9% (9,2+4,4+2,3), and for the extreme
draught (SPI<-2) it is 2, 3%. The same is the
probability of moderate or extreme humidity.

Practically, we usually calculate SPI for 1,
3, 6,9 and 12 months (SPI1, SPI3, SPI6, SPI9
and SPI12) separately for each time scale. It
goes without saying that previously we should
have performed the transformation into the
normal distribution so that the mean values for
SPI of a target location and time interval are
equal to zero. This would mean that in 50%
of cases the sum of precipitation was below
and above the average equally.

Tab. 1. Knacugpuxayuja nadasunckux npuiuxa va ocHogy epeorocmu SPI
Tab. 1. Classification of precipitation based upon SPI values

Kareropwuja/ Category

Bpujennoct SPI/ SPI values

KymynaruBaa BjepoBaTtHOha
H (x)/
Cumulative probability H(x)

KymynaruBaa BjepoBaTtHOha
(%)
Cumulative probability (%)

ExkcTpemHO BaxHO

Extremely humid SPI>2,00 0,977 —-1,00 23
Jaxo BnaxxHO
Very humid 1,50 <SPI1<2,00 0,933 -0,977 4.4
YMjepeHo BIIaKHO
Modrately humid 1,00 <SPI< 1,50 0,841 -0,933 9,2
Hopmaiuu yciosu
BIIQKHOCTH -1,00 <SPI1< 1,00 0,159 -0,841 68,2
Normal humidity conditions
VYmjepena cyma
Moderate draught -1,50 <SPI<-1,00 0,067 -0,159 9,2
Jaxa cyma
Strong draught -2,00 <SPI <-1,50 0,023 - 0,067 44
Ekctpemna cyma
Extreme draught SPI1<-2,00 0,000 — 0,023 2,3
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BA3A ITOOATAKA 1 METOJOJIOTUJA

AHanu3upaHu Cy MOJalM 3a MPEXYy o1 8
METEOPOJIOIIKUX CTaHuIa 1 T0: buxah, bamanyky,
Jlo60j u bujespuny y Ilepunanonckom obony,
JIuBno, Mocrap u bunehy y XepueroBunu u
CapajeBo y LIeHTpaTHOM Op/ICKO-ITAHUHCKOM ey
Bboche u Xepuerosune. bawa Jlyka 0 44,80 ,17,21
h153m, /To60j © 44,73 ,18,09 h147m, buneha o
42,86 ,18,42 h443m, bujessuna o 44,75 419,20
h97m, buxah o 44,48 ,15,51 h246m, CapajeBo
o 43,52 ,18,25 h630m, JIusuo o 43,49 ,17,00
h724m, Mocrap 0 43, 20 ,17,47 h99m. Cranwuie
TaKo NOKpHBAjy Behe (pu3uuko reorpadcke LeInHe
y bocuu n Xepnieropunu. Hajpehu 6poj cranuia
je y Ilepunanonckom obony (4), y kome ce u
Hana3u Behu 1e0 0OpaguBOT MOJFONIPUBPEIHOT
3eMJBHMIITA U TAE Cyllla uMa HajBehu 3Hauaj] 3a
npuHoce. 3a BehrHy cTaHHIIA MOJIAIH 32 MECEUHE
KOJIMYMHE MaJJaBUHA Cy KOMIUIETHH, & TaMO TJI€ TO
HUje OMO CiTydaj, MHTEPIOJIMCAHU CY HAa OCHOBY
cycemHMX cTaHuma oj cTtpaHe denepamHor
XuapomeTeoposionikor 3apoaa buX.

3a cBe cTaHulle Kao peepeHTHU MEepHo] 3a
SPI y3er je uctu vu3 o 50 roguna (1961-2010.).
VYpahenu cy npopauynu 3a SPI1, SPI3 1 SP112. C
003UpPOM Ha CIIO)KEHOCT 00pajie U BEIMKHU OpO]
yIa3HUX MOjaTaka, HampaBJbeHa je momohHa
codBepcka noapika. OOube mojaTaka u3HYIHIO0
je moTpeldy 3a CEeNEeKINjOM, TaKo J1a Cy y aHaJn3y
y3etu 3a SPI12 noganu 3a KajaeHAapCcKy T'OIMHY,
a 3a a SPI3 nogauum 3a Mereoposioiike ce3oHe. Y
oOpany cy y3ere cBe cymHe (SPI<=-1) u Bnaxxue
(SPI=>1) Bpennoctu onpeheHe BpeMeHCKe Ty>KUHE
(3a SPI1, SPI3 1 SPI12).

PE3VIITATU U AMCKYCUJA SPI 3A
I'OJHY -SPI12

V¥V nocmarpanom nepuony on 1961 no 2010.
Ha cranunaMa y Xepuerosunu (JIlusuo, Moctap
u buneha) muueapuu tpenn SPI12 Ouo je
HeraTuBaH (0110 je A0 noBehawma CyHIHOCTH),
aJIi TIPOMEHE HUCY OMJIE CTAaTUCTUYKM 3HAYajHE.
Ha ocranum cranuiiama 3a0esnexeH je No3uTUBaH
JIMHEApHU TPEH]I, )1 je jennHo y bujessran 6no
cTaTucTUUKU 3Ha4yajaH Ha p=0.05 (rpaduxon 1).
Llooyd-Huges u Saunders (2002) xoncTaryjy na
ce mporeHar noapydyja y EBponu koja cy Omia
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DATABASE AND METODOLOGY

The eight weather stations were observed
as follows: Biha¢, Banjaluka, Doboj and
Bijeljina in the Peri-Pannonian range; Livno,
Mostar and Bile¢a in Herzegovina, and
Sarajevo in the central highland part of Bosnia
and Herzegovina. Banja Luka o 44,80 ,17,21
h153m, Doboj 0 44,73 ,18,09 h147m, Bile¢a o
42,86 ,18,42 h443m, Bijeljina 0 44,75 ,19,20
h97m, Biha¢ o 44,48 ,15,51 h246m, Sarajevo
0 43,52 ,18,25 h630m, Livno o0 43,49 ,17,00
h724m, Mostar 0 43,20 ,17,47 h99m. Hence,
the stations cover larger physical-geographical
region in the country.

Most stations were within the Peri-
Pannonian range (4) where most cultivated soil
was located and where the draught effects were
most relevant for the crops. Data on monthly
precipitation at most stations were complete,
and in cases where it was not possible they were
inter-poled based upon the neighboring stations
as provided by the Federal Weather Institute
of BiH.

The referent SPI time period for all stations
was a fifty-year range (1961-2010.). The SPII,
SPI3 and SPI12 calculations were run. As the
processing was complex and the data were vast,
an additional software support was designed. The
amount of data called for a necessary selection
so that we took SPI12 data for a calendar year
and SPI3 data for a meteorological season. We
processed al the draught (SPI<=-1) and humid
(SPI=>1) values for a certain time duration (for
SPI1, SPI3 and SPI112).

RESULTS AND DISCUSSION
SPI FOR -SPI12 YEAR

During the observed 1961-2010 period, there
was a linear negative SPI12 trend at weather
station in Bosnia and Herzegovina (there were
the increased draughts) but the changes were
not statistically relevant. Other stations marked
a positive linear trend but it was only in Bijeljina
that it was statistically important at p=0.05
(graph 1). Llooyd-Huges and Saunders (2002)
concluded that the percentage of European areas
struck by extreme or moderate draught did not
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3axBaheHa €KCTPEMHOM WJIM YMEPEHOM CYIIOM
HUje CUTHU(UKAHTHO MEHao TOkoM 20-0r Beka.
Hajsehu mpoctop cymia je 3ay3umana 1983.
u 2003. ronuHe Kaja je 7 cTaHula UCTOBPEMEHO
nokasuBaio BpeaHoctu SPI12 Huke uim jenHako
on -1. IIpoctopHy mucTpuOyuujy cyme cMo
aHaJIM3MpAId U Ha OCHOBY Kapara Koje ce MOry
Kpeupatu Ha cajty Drought Management Center for
South Eastern Europe (DMCSEE) (http://dmcsee.
org/). Ilpopauynu 3a u3pay kapara cy ypahenu Ha
OCHOBY pedepenTHor nepuona 1961-1990.
PenaruBHO Manu 6poj ciTydajeBa eKCTPEMHUX
BpenHoctu SPI mo nekanu orekaBa Tymauerma
MehyaekagHuX TpOMEHa MO TOjeAUHAYHUM
cranunama. Tako, y JIuBHy y mocieame Tpu
IIoCMaTpaHe JIeKajie jaBujie Cy ce Mo 2 eKCTPEMHO
CyLIHE TOAMHE, JIOK y HpBE ABE HHUje OMiIo
HUJEe/IHE, TAaKO J1a HHje MoTyhe pehu Koja fexania je
HAajCyIIIHH]a, jep Cy TpH JeKaJIe TIO/IjeIHAKO CYIITHE.

significantly change in 20th century.

The draught was most severe in 1983 and
2003 as seven stations simultaneously displayed
SPI12 values lower or equal to -1. The spatial
distribution of draught was analyzed based
upon the maps that may be created at Drought
Management Center for South Eastern Europe
(DMCSEE) (http://dmcsee.org/). The calculation
for map design was done in compliance with the
referential 1961-1990 period.

A relatively small number of cases of
extreme SPI values per decade make it difficult
to interpret the inter-decade changes at each
station. Thus, in Livno over the last three
decades there were two extremely dry years
and during the first two there was none so it is
not possible to say which decade was most dry
as all three decades were equal.
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Ipag. 1. Mehyzoouwre npomene SPI12 na memeoponowkoj cmanuyu bujemuna
Graph 1. Interannual change of SPI112 at Bijeljina weather station

Bpoj MeTeopoomknx craHua Ha KOjuMa je
perucTpoBaHa cymia je y y nepuoxy 1961-2010.
pactao no cronu ox 1,3 mo Beky (rpaduxoH 2,
rope JieBo), TO OM yKa3uBajlo Ha TO Ja pacrte
npocTopHu 00yxBaT cymia. MehyTum, npomena
HUje CTAaTUCTHYKHU 3Ha4yajHa. C npyre cTpaHe, U
OpOj eKCTPEeMHO BIaKHHUX ropnHa (TpaukoH 2,
rope JIecHo), je y mopacty (1,7 mo Beky, Takohe
CTaTUCTUUKH HecurHudukantHo). IIpoct 36up
Opoja cTaHMIIa Ha KOjiMa Cy 3a0ei1e)KeHe EKCTPEMHO
BJIQXKHE U EKCTPEMHO CYyIIHE TOAMHE yKasyje
Ha noBehame Opoja cTaHMIAa ca €KCTPEMHHUM
BpeaHocTUMAa o1 1,1 cTaHwmIIe IO BEKy, ajiy HH OBaj
MOPAaCT HHje CTaTUCTUYKU 3Ha4ajaH (TpaduKoH 2,
JI0JIE JIEBO).

The number of weather stations that
registered draught within 1961-2010 period
grew at the rate of 1, 3 per century (graph
2, upper left), which might indicate that the
draught regions are becoming larger. On the
other side, the number of extremely humid
years is growing (graph 2, upper right) (1,
7 per century, also statistically irrelevant).
The simple sum of stations that registered
extremely humid and extremely dry years
indicates and increase in number of stations
with extreme values of 1, 1 station per century
but is also statistically insignificant (graph 2,
lower left).



BJIIAJIAH VLUK, JPATAH BYPUR, TOPAH TPEU'R U PAJIYIIIKA LIVIIAR
VLADAN DUCIC, DRAGAN BURIC, GORAN TRBIC AND RADUSKA CUPAC

8 8
7 7
6 6
5 5
4 4
3 3
2 2
(1) LB ""l 'l"l"'"'l" "'" '"""' '"' LILALNLELALIL] "'" LI ; lr" ||||| "ll |l"lr"|ll" lllllll "l TTTT T rrrrrrrroort " T
833555588883 88¢8¢88 2338555888338 882¢88
rrrrrrrrrrrrr NN N - - - - = = - - - = - = +— ©o &N &N «
8
7
6
5
4
3 —
2 t—
; ||||||||||||[|| ||]| |||]|||||||||]||||||]||| L ]
- ~ o M © & o W0 0 =~ o M O O
8385555888888 88¢8¢8

Ipag. 2. Melhyzoouuree npomene opoja memeoponowkux cmanuya ca: SPI12<=-1 (2ope nes0),
SPI12=>1 (eope decno) u SPI12<=-1i SPI12=>1 (0one)
Graph 2: Interannual change in number of weather stations: SPI112<=-1 (upper left),
SPI12=>] (upper right) and SP112<=-1and SP112=>1 (lower)

Ha 5 cranuma ce jacHo uznBaja aexana 1981-
1990. xao najcymnuja (buxah, bamanyka, /1060j,
Mocrap u buneha). ¥ CapajeBy nexane 1981-1990.
u 1991-2000. Mmajy mo 3 cymiHe roauHe, JI0K je
y bujersunu HajcyHMja MOCeqmba aeKana ca 2
CyILIHE TOJIUHE.

Ha nonoBunm cranuna (4) MakcuMamia Opoj
BIQXXHUX TOAMHA 3a0€NexeH je y MOCIeAmO]
nekaau 2001-2010. (y buxahy, J1060jy, bujessunmu,
CapajeBy). Y buiehu je 6uo momjennak Opoj
BiakHUX roguHa y 2001-2010. u 1971-1980., a y
bama Jlyuu u JIuBHY HajBUILIE UX je OWIIO Y IeKaIH
1971-1980. Camo je y MocTapy HajBHILIE BIaXHUX
rouHa Omo y aexkaau 1961-1970.

JHaxkie, jacHo ce u3nBajajy aekama 1981-
1990. ca Hajehum 6pojem cymraux u 2001-2010.
ca Hajehum OpojeM BIKHUX TonuHa. Y JIeKaau
1981-1990. cy u Bpennoct CeBEpHO aTJIaHTCKE
ocinanyje (NAO) u Apkruuke ocimnanmje (AO),
Kao JIOMUHAHTHUX MOJa Koiiebama MaJaBUHA Y
EBpormu, onHOCHO ceBepHO] xeMuchepn umaie
HajBue Bpegoctu. Y nexamu 2001-2010. NAO
MHJIEKC je JOCTUTa0 HajHM)KE BPETHOCTH. (Tabena
2). ApKTHYKa OCLMJIAIMja IPEACTaBba PA3IUKY
y Ba3IyIIHOM MPUTHCKY Ha HUBOY Mopa usMely
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At five stations, the 1981-1990 decade
was most dry (Biha¢, Banjaluka, Doboj,
Mostar, and Bileca). In Sarajevo, 1981-1990
and 1991-2000 decades had 3 dry years each,
and in Bijeljina the driest was the last decade
with two dry years.

At half stations (4), the maximum number
of humid years was in the last decade 2001-2010
(in Biha¢, Doboj, Bijeljina, and Sarajevo). In
Bileca, there were an equal number of humid
years in 2001-2010 and 1971-1980. In Banja
Luka and Livno, most humid years were in
1971-1980. It was only in Mostar that most
humid years were 1961-1970.

Hence, 1981-1990 had most dry years
and 2001-2010 had most humid ones. During
1981-1990 decade, the values of North Atlantic
Oscillation (NAO) and Arctic Oscillation (AO)
being the dominant model of precipitation
fluctuation in Europe (north atmosphere) were
the highest. During 2001-2010, NAO index
reached the lowest values (table 2). Arctic
Oscillation is the difference in air pressure at
the sea level between the 37-45N0Arctic belt
(http://jisao.washington.edu/ao/), and NAO
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Apkruukor mojaca mojaca 37-45NO0. (http:/
jisao.washington.edu/ao/), nox ce NAO uHaeKC
TPaJMIIMOHAITHO Je(hUHHMIIIE KAa0 HOPMAITU30BaHA
pasiuKa y MpuTHCKY n3mel)y jeiHe MeTeOpOIoIIKe
cranuile Ha Azopuma u apyre Ha Mcnanny (http://
www.cru.uea.ac.uk/cru/data/nao/).

index is traditionally defined as a normalized
difference in pressure between a weather
station in Azure and the other one in Iceland
(http://www.cru.uea.ac.uk/cru/data/nao/).

Tab. 2. Jlexaone epeonocmu Cesepro amaanmcke ocyunayuje (NAO)! u Apxmuuxe ocyunayuje (A0)?
Tab. 2. Decade values of North Atlantic Oscillation (NAO)! and Arctic oscillation (AO)?

Apkrruka ocumnaiuja (AO)/ CeBepHO aTyIaHTCKa OCIMIalNja

Hexane/ Decade Arctic oscillation (AO) (NAO)/North Atlantic Oscillation
(NAO)
1961-1970 -0.321 0.000
1971-1980 -0.109 -0.003
1981-1990 0.074 0.224
1991-2000 0.027 0.061
2001-2010 -0.130 -0.495

! http.//'www.cpc.ncep.noaa.gov/products/precip/CWlink/daily ao_index/monthly.ao.index.b50.current.ascii.table;

’h ttp://www.cru.uea.ac.uk/cru/data/nao/

Hurrell u van Loon (1997) yrBpaunu cy na
NAO wuma yrunaja Ha kaumy EBpone. Curnan
NAO y UMKIMYHOCTH NajnaBuHa y PemyGmuim
Cprckoj younnu cy u Hymwh et al. (2008).

Ha wmehyroaumme Bapwujaunuje, Takohe,
y BEJMKO] YTUUy NpPOMEHE Yy LUpPKYyJaluju
armocepe. [Ipopauynu cy nokazanu HajOOIbY,
CTaTUCTHYKU 3HayajHy Be3y u3Mmely ApKTuuke
ocumnanyje (AO) u SPI12 3a Mocrap (r=-0.72).
Makcumanne Bpujennoct SPI 6une cy 2010.,kana
je Omna HajHmka BpujeaHocT AO, a ceKyHAapHH
muHuMyM SPI nonynapa ce ca ceKkyHIapHUM
MakcumymoM AO (rpadukoH 3).

Hurrell and van Loon (1997) proved that
NAO affected Europe climate. NAO signal in
precipitation cycle in the Republic of Srpska
was also observed by Duci¢ et al. (2008).

The interannual variations also largely
affect the shift in atmosphere circulation.
Calculations indicate the best, statistically
relevant connection between AO and SPI12
for Mostar (r=-0.72). Maximum SPI values
were in 2010 with the lowest AO value, and
the secondary SPI minimum matched the
secondary AO maximum (graph 3).
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I'pag. 3. Mehyzoouwre npomene SP112 y Mocmapy u Apkmuuka ocyunayuja
Graph 3. Interannual changes of SPI112 in Mostar and Arctic Oscillation
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SPI 3A CE3OHE - SPI3

Ananu3za nuHeapHor Tpennga 3a SPI3 3a
(dhebpyap (mereoposomka 3uMa — aerneMoap
nporekie — ¢pedpyap Tekyhe rogune) mokasyje
73 je y TIOCMaTpaHoM TepHOJy Ha CTaHUIaMa y
Xepuerosunu (JIuBno, Mocrap u buneha), kao u
y CapajeBy u J1000jy npucyTan cunazau tpes SPI
(momwto je o moBehama CyIrHOCTH ), aJTi TPOMEHE
HHUCY OuJle CTaTUCTUUKY 3HayajHe. Y buxahy bama
Jlyuu n bujesbuHu TpeH je HeCUTHU(DUKAHTHO
MO3UTHBAH.

Hajsehu npoctop cyia je 3ay3umana y 3umy
1975., 1989. u 1990. rogune kxana je cBuX 8
CTaHMI1a UICTOBPEMEHO MOKa31Bajo BpenHocTH SPI
HWKE WIH jeTHaKo o - 1. 3aHUMIBHMBO je J1a Cy JIBe
eKCTPEMHO CYyIIIHE 3UMe 3a0esIexeHe y 2 cyceHe
ronuHe (1989 u 1990.), mpu uemy cy cyuiHe 3ume
1990. na Tpu cranune (bama Jlyka, CapajeBo u
Mocrap) 3abenexeHne HajHIke BpeagHocTH SPI
y nocMmarpaHoM nepuonay. Y nomanim DMCSEE
nokasyjy na cy y sumy 1990. Benuku nenosu JU
EBporie 6mim 3axBahenu cy1iom, a Jia je Ha TOTOBO
nenoj repuropuju buX oHa mMana ekcTpeMHH
KapakTep (ciuka 1, rope J1eBo).

[Tocmarpano 1o fekaiama, Ha BehrHu cTaHuIa
ce m3aBajajy 1971-1980. u 1981-1990. xao nexane
ca HajBehuM Opojem CynTHUX 3UMa, 0K je HajBehn
Opoj BnaxxHux 6mo y npBoj nekamu (1961-1970).
VYnpaBo y 3MMCKOj CE30HH 3a0eNexKeHe Cy Hajoosbe
Kopesanuje ca napamerpuma mupkynanuje NAO
i1 AO, npu uemy je IlupcoHoB KoeduLHjeHT
KOpeJalyje IOHOBO JIOCTHTA0 HAjBHIIIE BPEAHOCTH
m3mehy AO u SPI3 3a Mocrtap ox -0.73 (rpadukon
4). Lopez-Moreno u Vicente-Serrano (2008)
no6wu cy cauyne pesyntare 38 NAO u nagaBuHe

y jykuoj EBpornu.

SPI FOR SEASONS - SPI3

The analysis of linear SPI3 trend for
February (meteorological winter — December
of the previous year — February of the current
year) indicates that during the observed period
in Herzegovina weather stations (Livno,
Mostar, and Bile¢a) and in Sarajevo and
Doboj the SPI trend was decreasing (draught
increase) but the changes were not statistically
relevant. In Biha¢, Banja Luka, and Bijeljina,
the trend was insignificantly positive.

Draught expansion was largest in winters
of 1975, 1989, and 1990 as all eight stations
simultaneously measured SP3 values lower or
equal to -1. It is interesting that there were
two extremely dry winters in two consecutive
years (1989 and 1990) and in winter of 1990
three stations (Banja Luka, Sarajevo and
Mostar) registered the lowest SPI values for
the observed period. Even DMCSEE data
showed that in winter of 1990, large parts
of SE Europe were struck by draught and in
almost whole of BiG territory that draught was
extreme (Picture 1, upper left).

From the decade point of view, most
weather stations indicated 1971-1980 and
1981-1990 to have had most dry winters, and
1961-1970 periods was most humid. It was
the winter season that marked best correlation
with NAO and AO parameters, in which Pirson
correlation coefficient again reached highest
values between AO and SPI3 for Mostar (-0.73)
(graph 4). Lopez-Moreno and Vicente-Serrano
(2008) obtained similar results for NAO and
south Europe precipitation.
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I'pagh. 4. Mehyeoouwre npomene SPI3 3a ¢hebpyap y Mocmapy u Apkmuuka ocyunayuja
Graph 4. Interannual SPI3 changes in Mostar in February and Arctic oscillation
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Jluneapuu Tpern SPI3 3a Maj (METEOPOIIOIIKO
nposniehe) HY Ha jeTHO] CTAHUITN HUjE CTATUCTUYKH
3Ha4yajaH, a Hema HU ojapehene reorpadcke
NPaBHJIHOCTH y 3HAKY TPEH/IA.

Hajsehu npocrop cyma je 3ay3umaina 2003. Tor
nponeha cya je 3a0enexeHa Ha CBUX 8 CTaHMIIA,
a Jak Ha 7 je 3a0enexXeH arncolyTHU MHUHUMYM
BpenHocTu SPI, Tako a ce y cBakoM MOIIEAY MOXKE
cmarpatu ekctpemHoM. DMCSEE kapra takobe
MOKasyje J1a Cy U cycenHe 3eMJbe Omie 3axBaheHe
cymoMm (u3y3umajyhu ucrouny Cp6Owujy), a na je
Ha 11e710] TepuTopuju buX oHa MMaa eKCTpeMHU
kapakrep.(ciuka 1, rope necHo). 'y CrnioBenuju je
cymra 2003., Ouira HajeKCTpeMHU]ja 3a TIOCIE X
50 ropgMHa, a MOJHONPUBpPEAHA Cylia je Oumia
npahieHa 1 eKCTPEMHO BHCOKHM TeMIIeparypama
u nosehanom eBanorpancnuparujom (Ceglar et
al. 2008).

Hajsehu 6poj cymnmx nponeha je Ha cTaHuIama
Ha cesepy (bama Jlyka, [1060j, bujespuna) 6uo
y nexkaau 1971-1980. ¥V nHuckoj XepreroBuHH
(Mocrap u buneha) najsuie cymHux mposeha je
owno y nexamu 1991-2000. Ha ocranum cranuiiama
HEMa M3pa3uTe KOHICHTpaIMje CyITHUX mposieha
y jemHoj nekamu. Y TOTIeAy BIaKHUX mpoieha
U3pa3uTa KOHLICHTpallMja Ce 3araka Ha CTaHhIaMa
bama Jlyka, J1060j 1 JIuBHO (ca 1o 4) y nmocnemoj
nekaau (2001-2010.).

Jluneapuu Ttpena SPI3 3a asryct
(METeOpOJIOIIKO JIETO) je HeratuBaH Ha BehuHu
cranuna (5), makie, gouuio je mo moBehama
CYIIHOCTH,IIpY yeMy je 3a buxah u bunehy tpenn
CTaTHCTUYKU CUTHU(HKAHTAH. Y TP rOJIMHE CyIlia
je 3abenexxena Ha mo 6 cranuna (1971, 2000 u
2003.) Hajehu nnaTesutet je umana 2000. xana je
Ha crannnama bama Jlyka, bujessuna, CapajeBo u
JIuBHO 3a0ernexeHa arcoyTHO HajHIKA BPETHOCT
SPI. Ha DMCSEE kpeupaHnoj kKapTé BUAM ce Ja
j€ Ha TOTOBO 11eJ10j TepuTopHuju buX 3adenexeHa
EKCTPEMHA, & CaMO y YCKOM I10jacy Ha KpajibeM
JYTOHMCTOKY CyIllIa je OKapakTepucaHa Kao jaka
(cnuka 1, gone 1eBo).

Hajsehu Opoj cymHux jera je Ha MOJOBHHU
cranuna 6uo y nexaau 2001-2010. (buxah, bama
Jlyka, JIuBno u buneha), nox je y Mocrapy nopen
MOCJIehe, TOjeTHAK OpOj CYIIHUX JeTa OHo Yy
nekaau 1981-1990. (no 3), ay bujesbunn y nexaam

SPI3 May linear trend (meteorological
spring) was statistically significant at no
station and there was no trending geographical
regularity.

The year of 2003 had most draught. In
spring, draught was observed at all eight
weather stations and seven stations had the
absolute SPI minimum so we can refer to this
year to have been extreme. DMCSEE map also
indicates that the neighboring countries were
also struck by draught (except east Serbia) and
the whole of BiH territory suffered extreme
draught (picture 1, upper right). Even in
Slovenia, 2003 draught was most extreme
in the last fifty years, and the agricultural
draught was accompanied by extremely high
temperatures and increased evapotranspiration
(Ceglar et al. 2008).

Most dry springs were registered in north
(Banja Luka, Doboj, and Bijeljina) in 1971-
1980. In Herzegovina (Mostar and Bileca),
most dry springs were registered in 1991-
2000. Other stations did not have any extreme
concentration of dry springs within a single
decade. Humid springs were typical of stations
in Banja Luka, Doboj, and Livno (4 each) over
the last decade (2001-2010).

The linear SP13 August trend
(meteorological summer) was negative for
most stations (5) so there was a draught
increase and it was statistically relevant for
Biha¢ and Bilec¢a. In three years draught was
typical for six stations (1971, 2000 and 2003).
The intensity was strongest in 2000 as weather
stations at Banja Luka, Bijeljina, Sarajevo and
Livno measured absolutely lowest SPI values.
DMCSEE map displays extreme draught in
almost whole of BiH and it was only in a
narrow southeast belt that the draught was
strong (picture 1, lower left).

At half the stations, most dry summers
were during the 2001-2010 decade (Biha¢,
Banja Luka, Livno and Bile¢a) and in Mostar
the same number of dry summers was in 1981-
1990 (3) and in Bijeljina in 1971-1980 (2).
Therefore, 6 of 8 weather stations showed that
the last decade had most summer draughts.
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1971-1980. (mo 2). dakie, Ha 6 on 8 craHuua
MOCTIEba JISKala CAaMOCTATHO MIIU €2 JOII HEKOM
¢durypupa kao aekasa ca Hajpehum 6pojeM CyIHux
JIeTa, IITO HECYMEbHBO ITOKA3Yje 1A j€ Y TOCIIEH0]
JIeKa]H JOIIUIO J10 oBeharba y4eCTaloCTH JISTHHX
cymia.

Mebhytum, ako ce y pasmarpame y3My U
BJI&YKHA JIeTa, BUAM ce Aa Ha 5 cranuna ( bama
Jlyka, J1060j, bujersuna, CapajeBo u Moctap)
MOCTIEba JIeKala CaMOCTATHO MIIU €2 JOII HEKOM
YMHU JIeKaly ca HajBehum OpojeM BIaKHUX JIeTa.
Jlakiie, OCUM CYIIHHX, y TOCIEIb0j ACKAIN Ce
nosehasia M y4ecTajaocT BIaXHHX JIeTa, IITO je
nonpuHeno Tome na je aekaga 2001-2010. Ha 6
CTaHUIIa UMaja Hajehu OpOj EKCTPEMHHUX JIeTa y
a8 JABUHCKOM TIOTJISITY.

Jluneapuu tpenn SPI3 3a nHoBembap
(MeTeopoIIoIIKa jECeH) je TO3UTUBHOT 3HAKa Ha
CBHM CTaHMIaMa, ocuM y JIMBHY, mpu yemy je
y bujesbunn u craructuuku curaudukantad. 1
TMIOpE/] TOTA IITO j€ TPEH I 3a IIe0 IOCMATPaHHU IIEPHOJT
OMO TIO3UTHBAH, je/IIHA JECEH KaJla Cy CBE CTaHUIIC
OerexuIie CyIry, Ouiia je Ipy Kpajy Mmeprojia u To
2006. ronune, ipu yemy je y bama Jlymm u J1060jy
3aberne)keHa arcoryTHO MUHUMaJIHa BpeqHocT SPI.
Kapra xpeupana na cajry DMCSEE mnokazyje na
je Behu nieo 3amagHoOr Aena 3eMibe, Kao U Kpajibu
JYTOMCTOK MMA0 €KCTPEMHO CYIIHY jeceH (CIUKa
1, mome necHo). Ce craHuIe Cy 3abenexuiie
eKCTPEMHO BIakHy jeceH 1974. u 1996. ronune.

Nevertheless, if we consider the humid
summer, we shall see that for five stations (
Banja Luka, Doboj, Bijeljina, Sarajevo, and
Mostar) the last decade (separately or in a
combination) had the largest number of humid
summers. Hence, except dry summers, the
last decade saw a higher frequency of humid
summer periods, which caused 6 stations in
2001-2010 decade to have had most extreme
summers with reference to precipitation.

The linear SPI3 November trend
(meteorological autumn) was positive for all
stations except in Livno. In Bijeljina, it was
statistically relevant. Even though the trend
was positive during the whole observed period,
the only autumn that all stations registered as
dry was in 2006 — Banja Luka and Doboj had
the absolute SPI value minimum. DMCSEE
map indicated that most west parts of the
country and far southeast had extreme autumn
(picture 1, lower right). All weather stations
have extremely humid autumn in 1974 and
1996.
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Cn. 1. Ilpocmopnu pacnopeo cyuie y jyeoucmounoj Eeponu 3a:
T'ope neBo - SPI3 3a ¢ebdpyap 1990. (http://www.dmcesee.org/en/spi/?year=1990&month=Feb& TimeScale=3&DataType=GPCC),
T'ope necHo - SPI3 3a maj 2003. (http://www.dmcsee.org/en/spi/?year=2003 &month=May& TimeScale=3&DataType=GPCC),
Jome neBo - SPI3 3a aBryct 2000. (http://www.dmcsee.org/en/spi/?year=2000&month= Avg& TimeScale=3&DataType=GPCC) i
Jome necno - SPI3 3a HoBemOap 2006. (http://www.dmcsee.org/en/spi/?year=2006&month=Nov&TimeScale=3&DataType=GPCC)

Pic. 1. Spatial distribution of draught in SE Europe:
Upper left - SPI3 February 1990. (http://www.dmcsee.org/en/spi/?year=1990&month=Feb& TimeScale=3&DataType=GPCC),
Upper right - SPI3 May 2003. (http://www.dmcsee.org/en/spi/?year=2003&month=May& TimeScale=3&DataType=GPCC),
Lower left - SPI3 August 2000. (http://www.dmcsee.org/en/spi/?year=2000&month= Avg& TimeScale=3&DataType=GPCC) and
Lower right - SPI3 November 2006. (http://www.dmcsee.org/en/spi/?year=2006&month=Nov&TimeScale=3&DataType=GPCC).

[Tocmarpano mo aexkajgama, HajBedu Opoj
CYIIHUX jecenu je Ouno y nexaau 1981-1990., kama
je Ha 5 cranuiia 3a0esexeH MaKCUMyM CaMOCTAJTHO
WK €2 JOIII HEKOM JICKaJIOM. Y TIOCIIEIH0] IeKaIH
HU Ha JeZIHOj CTaHHUIIU HUje 3a0eNeKeH MAKCUMYM
CYILIHUX jECEHH, JIU j€ HAa CBUM CTaHMIIaMa HajBehn
Op0j BIAXKHUX jeCeHH 3a0eJIe)KEH Y jeIHO] Wi 00e
JieKazie pu Kpajy nocmarpasor Hu3za (1991-2000.
u 2001-2010).

3AKJbYYHAK

Amnanusupanu cy noaauu 3a SPI 3a mpexy on
8 mereoposomkux cranuna (buxah, bamanyky,
Ho60j bujemuny, Jlusno, Mocrap bunehy u
CapajeBo). Cranune nokpusajy Behe Quznuko
reorpadcke nennHe y bocan n Xepreropunu. 3a
CBe cTaHuIle kKao pedepertnu nepuoy 3a SPI yzer
je uctu Hu3 on 50 roguna (1961-2010.). O6ume
MOJIaTaKa je 3aXTEeBAJIO CEJIEKIIH]jy, TaKO Jia Cy 3a

Prom the decade point of view, driest
autumns were in 1981-1990 as five stations
had maximum values. Over the last decade,
no station registered maximum dry autumn
but that all had the largest number of humid
autumn in one or two last decades of the
observed period. (1991-2000 and 2001-2010).

CONCLUSION

The SPI data were analyzed for eight
weather stations (Biha¢, Banjaluka,
Doboj, Bijeljina, Livno, Mostar, Bileca,
and Sarajevo). The stations covered large
physical-geographical regions in Bosnia and
Herzegovina. The referential period for all
weather stations was the same, i.e. a fifty-year
range (1961-2010). The vast data demanded
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SPI12 obpalenn nopam 3a KaJeHIAPCKy TOIUHY,
a 3a SPI3 momamm 3a meteoposomike ce3one. ¥Y
o0pany cy y3ere cBe cymHe (SPI<=-1) u Bnaxxne
(SPI=>1) BpenHoctu oapeheHe BpeMeHCKe Ay>KUHE
(3a SPI1, SPI3 u SPI12).

V nepuony on 1961 no 2010. Ha cranunama
y XepueroBunu (JIuBHo, Moctap u buneha)
muHeapHu Tpen SP112 je 6ro Herarusa (0110 je
10 moBehama CyIHOCTH ), aJTi IPOMEHE HUCY Ouie
CTaTHCTUYKH 3HadajHe. Ha ocranmmM ctaHuiama
3a0eJIeKEH je TIO3UTHUBAH JIMHEAPHU TPEH/I, aJlH je
jenuHo y bujesbuHr OMO CTATUCTUYKK 3HAuYajaH.
Hajsehu npoctop cyma je 3ay3umana 1983. n 2003.
TO/IMHE Ka/1a j& 7 CTaHWI[a HICTOBPEMEHO MOKA3HBAJIO
BpenHoctu SPI12 Hike nmm jeanako of -1.

bpoj MeTeoponomkux craHula Ha KOjuma je
peructpoBana cyma je y y nepuoay 1961-2010.
pacrao no cronu of 1,3 no Beky. C npyre crpase,
1 OpOj EKCTPEMHO BJIAKHUX TOJMHA € Y MOPACTY
(1,7 mo Bexy), 36up Opoja cTaHuIla HA KOJUMA CY
3a0elieKeHEe eKCTPEMHO BIIAXKHE M EKCTPEMHO
CYIIIHE TOJIHE yKa3yje Ha oBehame Opoja cranuia
ca eKCTpeMHUM BpeaHocTuma of 1,1 cranune no
BeKy. MelyTuM, HUjeJHa 071 OBUX NMPOMEHA HUje
CTaTHCTUYKH 3HAYAjHA.

JacHo ce um3nBajajy mexama 1981-1990. ca
HajBehum Opojem cyraux u 2001-2010. ca Hajeehum
OpojeM BrnaxkHux roauHa. Y aexaau 1981-1990. cy u
BpenHocty CeBepHo amtanTcke ocumnanyje (NAO)
n Axtruke ocitanyje (AO), Ka0 JOMHUHAHTHUX
MoJa Konebama nmagaBuHa y EBporu, onHOCHO
CeBEepHOj xeMucepy MMase HajBUIIIE BPETHOCTH.
VY nexaau 2001-2010., NAO unzexc je JOCTUTrao
HajHKe BpenHocTH. Ha mehyromumime Bapujarmuje,
Takole, y BEIMKO] yTHUY IIPOMEHE Y ITUPKYJIAIH]H
armocdepe. IlpopauyHu cy mokazanu HajOoOJIbY,
CTAaTUCTUYKH 3Ha4ajHy Be3y m3mehy AO u SPI12
3a Mocrap (r=-0.72). Makcumainse Bpegaoct SPI
cy owmie 2010., kama je Owiia HajHUKA BPEIHOCT
AO, a cexynnapau muauMym™m SPI ce nogynapa
ca cekyHIapHuMm MakcumymoMm AQO. Y npBom
HanmonannoM u3BenITajy je iHaye KOHCTaTOBaHO je
Jla ce 3Ha4ajHe POMEHe MOTy BUzeTu y Mocrapy,
I7ie Cy MPOCEYHE KOJIWYMHE MaJaBUHA Y MEPHOLY
1982-2007. 3HaTHO HMXKE HErO y mepuony 1956-
1981. y cBuM Meceruma, OCHM y cenTemMopy.

Amnanu3za nuHeapHor TpeHaa 3a SPI3 3a
¢bebpyap (MeTeoposolika 3MMa) MOKasyje Ja
jé y mocMmaTpaHOM IEpHOAYy Ha CTaHUIama y
Xepuerosunu (JIuBHo, Mocrap u buneha) , kao u
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a selection criterion so that the processed
data for SPI12 covered a calendar year and
SPI3 data covered a meteorological season.
The processing included all the dry (SPI<=-1)
and humid (SPI=>1) values of a specific time
interval (for SPI1, SPI3, and SPI12).

During the 1961-2010 periods, all stations
in Herzegovina (Livno, Mostar, and Bileca)
had a negative linear SPI12 trend (increased
draught) but the changes were not statistically
significant. Other stations had a positive
trend and only in Bijeljina it was statistically
relevant. Draught covered most area in
1983 and 2003 as seven weather stations
simultaneously displayed SP12 values lower
or equal to -1.

The number of weather stations with
draught during the 1961-2010 period grew
per 1, 3 in a century. On the other hand, the
number of extremely humid years grew (1,
7 per a century). The sum of stations having
registered extremely dry and extremely humid
years indicated that the stations with extreme
values grew 1, 1 per a century. Nevertheless,
none of the changes was statistically relevant.

1981-1990 decade had most dry and
2001-2010 decade had most humid years.
During 1981-1990, values of North Atlantic
Oscillation (NAO) and Arctic Oscillation
(AO) along with the dominant European
precipitation fluctuations were highest for the
north atmosphere. In 2001-2010, NAO index
reached its lowest values. The interannual
variations also largely affected the atmosphere
circulations. Calculations showed the best
statistically relevant difference between AO
and SPI12 for Mostar (r=-0.72). Maximum SPI
values were in 2010 when AO was the lowest
and the secondary SPI minimum matched the
secondary AO maximum. The first National
report concluded that changes were significant
in Mostar where mean precipitation in 1982-
2007 was lower than in 1956-1981 for all
months except September.

Analysis of linear SPI3 February trend
(meteorological winter) showed that the SPI
trend decreased at all stations in Herzegovina
(Livno, Mostar, and Bile¢a) and in Sarajevo
and Doboj but it was not statistically important.
In Biha¢, Banja Luka, and Bijeljina, the trend



AHAJIN3A TAZJABMHA 1 CYIIA HA TEPUTOPUIN BUX HA OCHOBY CTAHJAPAN30BAHOI' THJIEKCA TTAJTABIHA (SPI)

ANALYSIS OF PRECIPITATION AND DRAUGHTS ON BIH TERRITORY BASED UPON STANDARDIZED PRECIPITATION INDEX (SPI)

y CapajeBy u J1000jy npucyraH cunasau Tpers SPI
(momwo je mo moBehama CyITHOCTH ), aJTi IPOMEHE
HUCY OWJIe CTaTUCTUYKK 3HadajHe. Y buxahy, bama
Jlynu u bujesbunu TpeH[ je HECUTHU(DUKAHTHO
MO3UTHBAH. Y 3MMCKOj CE30HHU 3a0eJeKeHe Cy
Haj00JbE KOpealije ca mapaMeTpruma UpPKyJIaluje
NAO u AO, mpu ueMy je KoehUIjeHT Kopealyje
MIOHOBO JIOCTUTA0 HajBHUIlIE BpeHOCTH u3mehy AO
u SPI3 3a Moctap oz -0.73.

Jluneapuu tpena SPI3 3a maj (MeTeoposnomko
niposiehe) HY Ha jJeIHOj CTAaHWIINA HUJ€ CTAaTUCTHYKH
3Ha4yajaH, a HemMa HM ojpeheHe reorpadcke
NPaBUJIHOCTH Yy 3HaKy TpeHaa. Hajsehu mpocrop
cyuia je 3aysumaina 2003. Tor nponeha cyma je
3a0ene)keHa Ha CBUX 8 CTaHUIA, a Yak Ha 7 je
3a0enexeH arcoiyTHU MUHUMYM BpeaHoct SPI,
TaKoO J1a C€ Yy CBAaKOM HOIVIETYy MOXKE CMaTpaTH
EKCTPEMHOM.

Jluneapuu Ttpenn SPI3 3a aBrycr
(METeopoJIOIIKO JIETO) je HeraTuBaH Ha BehuHU
cranuna (5), makie, gouuio je g0 noBehama
CYIIHOCTH mpu 4emy je 3a buxah u bunehy
TPeH]l cTaTUCTHYKU curHudukantad. Hajpehn
MHTE3UTET cyla je uaresuret umaina 2000. kazia je
Ha crannuama bama Jlyka, bujessuna, CapajeBo u
JIuBHO 3a0ernekeHa arcolyTHO HajHIKa BPETHOCT
SPI).

Ha 6 oxg 8 cranuma mocienma aekama
CaMOCTAJIHO WJIM Ca joUl HEKOM (Urypupa Kao
nekana ca Hajpehum OpojeM CyIIHMX JieTa, IITO
HECYMIbHMBO TIOKa3yje Jia je y MOCIeI’0] ACKaIN
JI0ILIO 710 IoBehama y4ecTaaoCTH JICTHUX CyIla.
MelhyTum, ako ce y pa3Marpame y3my U BIaKHA
JieTa, BUJIM CE J]a Ha 5 CTaHMWIIA MOCIIe/ha IeKaa
CaMOCTaJIHO MJIM Ca jOII HEKOM YMHH JeKaly ca
Hajehum Opojem BiaxHux jera. Jlakie, ocum
CYIIHUX, y TOCIEHh0j AeKaau ce mnoehana u
YYECTAIOCT BIAXHHUX JIETa, IITO j& JOMPUHEINO
ToMme 1a je nekana 2001-2010. Ha 6 cranuIa nMasna
HajBehu Opoj eKCTpeMHUX JieTa y MaJaBUHCKOM
norneny. Jluneapuu tpenn SPI3 3a nHoBemOap
(MeTeopoJIolIKa jeceH) je MO3UTUBHOI 3HaKa Ha
CBUM CTaHMLIaMa, ocuM y JIuBHY, rpu uemy je y
bujessunu M cratucTuyku curHugukantad. U
TMIOpEJ] TOTa IITO j€ TPEH T 3a [Ie0 TIOCMATPAHHU IIEPHOJT
01O MO3UTHBAH, jeIMHA JECEH Kajla Cy CBE CTAHMIIC
Oenexuie cyliry, Ouia je mpu Kpajy rnepronaa u To
2006. rogune, npu yemy je y bama Jlyuu u J1o60jy
3abenekeHa arncoiyTHO MUHUMasIHa BpeHocT SPI.

Y bocHu u XepueroBUHH je AOLUIO 0

was slightly positive. In winter, the best
correlation was with NAO and AO circulation
parameters and the correlation coefficient
reached highest values between AO and SPI3
in Mostar (-0.73).

The linear SPI3 May trend (meteorological
spring) was statistically irrelevant at all
stations and there was no trending geographical
regularity. Draught expanded most in 2003.
That spring, all 8 weather stations registered
draught and 7 had the minimum SPI values,
which is why we may consider the year to
have been extreme.

The linear SPI3 August trend
(meteorological summer) was negative
for most stations (5) meaning there was an
increase of draught and it was statistically
significant for Biha¢ and Bile¢a. The intensity
of draught was strongest in 2000 as stations
in Banja Luka, Bijeljina, Sarajevo and Livno
had the absolutely lowest SPI values).

Over the last decade, 6 of 8 weather stations
witnessed the largest number of dry summers,
which undoubtedly showed the increase of
dry summer frequency. Nonetheless, if we
consider humid summers as well, 5 stations
registered the last decade to have had the
largest number of humid summers. Therefore,
the last decade was characterized with both
dry and humid summer increase. Therefore,
the 2001-2010 decade had most extreme
summer precipitation at sic weather stations.

The linear SPI3 November trend
(meteorological autumn) was positive for all
stations except in Livno, and it was statistically
significant only in Bijeljina. Even though the
trend was positive during the whole of the
observed period, the only autumn that all
stations registered as dry was in 2006 as Banja
Luka and Doboj had absolute minimum SPI
values.

In Bosnia and Herzegovina has been
an increase in the dry and wet years, or an
increase in extremes. Although it requires
more research, there has been an Arctic
oscillation signal shift in the dry and wet years
in some meteorological stations



BJIIAJIAH VLUK, JPATAH BYPUR, TOPAH TPEU'R U PAJIYIIIKA LIVIIAR
VLADAN DUCIC, DRAGAN BURIC, GORAN TRBIC AND RADUSKA CUPAC

noBehama CyIIHUX U BIQKHHUX TOAMHA, OHOCHO
noehama excTpeMHOoCTH. Maga TO 3axTHjeBa
JI0[IaTHA HCTPaXKMBaHba, YOUEH je CUTHAJI APKTHUYKE
OCLIMJIAlMj€ Y CMjE€HH CYITHHUX U BJIaXKHUX TOIMHA
KOJI TI0j€AMHUX METEOPOJIOLIKIX CTAHUIIA
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Cazkerak: Y pany ce aHAJIU3UPajy MPOCTOPHE MPOMjeHE Opoja YIHCAHUX YUCHHKA Y OCHOBHHMM IIKoJiamMa y PermyOnuiu
Cprckoj y nepuoay 1996-2013. ronune. [Topen ynucanor 6poja yueHHKa, Y aHAIKU3Y CY Y3€TH U OpOj IIKOJIA U OfjeJbCba
HAa OCHOBY Yera je aHalu3upaHa MPOCTOpHA AUCTpUOyIHMja mo ommrraHama. CTaTHCTHYKUA CKOPO CBaka OMIITHHA Y
Penyonmuuu Cprickoj 3arBopuiia 0ap 1O jeAHy IMIKONY, ma je y mepuomy o mkoicke 2005/06. mo 2013/14. roagune
y Penyomum Cprickoj ykynHO 3atBopeHo 57 mkona. CMmameme Opoja y4eHUKa MpaTH M KOHCTAHTHO CMambeme Opoj
ofjeberba, na je y nepuoay mkoncke 2003/04-2013/14. roaune Ha ucrom npocropy 782 onjesbema Mame. Y CKiany ca
YKYITHUM CMambeHheM 0poja ofjesberba nosehasa ce 1 0poj KOMOMHOBAHUX OJ1j€JbCEba, YIVIABHOM Y PYPaTHUM CpeIUHAMA,
Kojux je mkoscke 1996/97. ronune 6mno 712, a mkoncke 2013/14. ronune 812.
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SPATIAL DISTRIBUTION OF PRIMARY SCHOOL PUPILS
IN THE REPUBLIC OF SRPSKA FROM 1996 TO 2013

Drasko Marinkovi¢! and Aleksandar Majié¢!
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Abstract: The paper addresses the spatial movements of the number of enrolled primary school pupils in the Republic
of Srpska from 1996 to 2013. Apart from the number of enrolled pupils, the analysis covered the number of schools
and classes, which was further used for the spatial distribution analysis per municipalities. Statistically, almost each
municipality in the Republic of Srpska closed minimum one school. Therefore, the total number of schools closed from
2005/06 school year to 2013/14 school year reached 57. The decrease in number of pupils was constantly accompanied
by the decrease in number of classes so during 2003/04-2013/14 school year period there were 782 fewer classes within
the same territory. As the total number of rural area classes was reduced, the number of combined classes increased. There
were 712 classes in 1996/97 school year, and the number was 812 in 2013/14.

Key words: pupils, primary schools, classes, spatial distribution, the Republic of Srpska.

YBOI

OcHoBHa 1IKOJIA je JHO 00aBe3HOT
JI€BETOTOJUIIET O00pa3oBHOr Ipoleca y
Peny6muu Cprickoj koju oOyxBara CBy AjeLy y
CTapoCHOM MHTepBaiy usmely 6. u 15. rogune
xuBota. [lopex ocHoBHor, y CpIrickoj mocroju
U CIICLHjaIHO OCHOBHO O0Opa3oBame 3a Jjelly

INTRODUCTION

Primary school is a part of a mandatory
nine-year educational system in the Republic
of Srpska covering children aged 6 to 15.
Furthermore, there is a special primary
education targeting children with mental and
physical disabilities on one hand and primary
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OMETEHY y NICUXMYKOM U (PU3UYKOM Pa3Bojy, Kao
U HIKe My3uuke mkone (MapunkoBuh, Majuh,
2013).

[Ipema agMUHHCTPATHBHO-TEPUTOPH)ATHO]
nozjenu, Peryonmka Cpricka je moaujesbeHa Ha 62
OIIITHHE U rpajga. OCHOBHOIIKOJICKA 00pa30BHU
MpoIeC Ce He OJBHja HA TEPUTOPHUJU JIBU]E
omwruHe: Mcrounu [psap u Mcrounn Mocrap,
a ce TepPUTOPHjaTHA 00yXBaT OBOT Paja OJHOCH
Ha 60 JIOKaTHUX 3ajeTHUIIA.

Ha nouetky mxomncke 2003/04. ronune, a1ecuo
Ce CBOjEBPCTaH NPECeAaH y OCHOBHOIIKOJICKOM
oOpasoBamy, jep jé YMjeCTO OCMOTOIUIIHET
cUCTeMa OCHOBHOT 00pa3oBama, YBEICH
neBeToroaummu. Jlonar je jeman paspen, Tako
Jla C€ Yy OCHOBHY IIKOJIy IOJIa3U Ca HallyHEHUX
6 ToaMHa, 32 pa3uKy O MPETXOIHUX reHeparyja
KOje Cy y MPBH pa3pes KpeTaau ca HaBpIICHUX 7
rOJIHA. YYeHHUIM KOjH ¢y Beh moxal)amu ocHOBHY
IIKOITy TIpe0alMBaHy Cy jeiaH pa3per] yHAIpHje/l.

KPETABE BPOJA VIIMCAHUX YUEHUKA
Y OCHOBHUM IIKOJIAMA
PEITYBJIMKE CPIICKE

Hajsehu 6poj ynucanux yuenuka y Perryomumrm
Cprickoj 610 je Ha modeTky Imkojicke 1996/97.
roIMHE, KaJ1a je yKyIHO ynucano 127.426 y4yeHuka.
W3 tabene 1. MOXXe ce KOHCTaTOBATH CMAabCH-C
OCHOBHOIIKOJICKOT KOHTUHIEHTa M3 TOIUHE Y
roguny. Mzy3erak mpezacrasiba mkosncka 2003/04.
roJIMHa KaJia Cce MPEeHUI0 ca OCMOTOAUIIKET Ha
JIBETOTOJIUIIEN 00Pa30BHH CUCTEM IIIKOJIOBAHHA.
[ToBehame Opoja yueHuKa 3a jeHY TeHEpaIujy
uMallo je MmpuBHJAH Kapaktep. Beh HakoH 4-5
rofuHa, Opoj yUYSCHHKA UMAO0 je UCTY BPHjEIHOCT
Kao U Tpuje yBohema joul jeaHe TeHeparuje
OCHOBAlA.

musical schools on the other (Mapunkosuh,
Majuh, 2013).

In accordance with the territorial-
administrative division, the Republic of
Srpska has 62 municipalities and cities. The
primary educational system does not take
place in two municipalities (East Drvar and
East Mostar) which is why this paper’s range
is only 60 local communities.

At the start of 2003/04 school year, there
was a benchmark in primary education scheme
as the earlier eight-year system was replaced
by a new nine-year system. One more school
year was introduced so that children started
their formal education at the age of six instead
of seven as previously. Pupils who had already
attended school skipped one class.

FLUCTUATION OF NUMBER OF
ENROLLED PRIMARY SCHOOL PUPILS
IN THE REPUBLIC OF SRPSKA

The largest number of enrolled pupils
was in 1996/97 school year, i.e. 127, 426
children. Table 1. indicates a constant decrease
of primary school children year after year.
An exception was 2003/04 school year when
the old system was replaced with a new one.
The fact was that the increase in number of
pupils was only virtual. Four or five years
later, the number of pupils was the same as it
was before the system shift.



[IPOCTOPHA JIUCTPUBYLIMJA YYEHMKA OCHOBHUX LIKOJIA Y PEITYBJIALIY CPIICKOJ Y IIEPUOIY 1996-2013. TOAVHE
SPATIAL DISTRIBUTION OF PRIMARY SCHOOL PUPILS IN THE REPUBLIC OF SRPSKA FROM 1996 TO 2013

Tab. 1. Ynucanu yuenuyu y OCHOBHUM WIKOLAMA, OPOj wKona u 6poj odjesberba
v Penyonuyu Cpncxoj y nepuody 1996/97-2013/14. cooune

Tab. 1. Pupils enrolled in primary schools, number of schools and classes

in the Republic of Srpska from 1996/97 to 2013/14 school years

YKYIIAH BPOJ YIIMICAHUX YYEHUKA/ BPOJ HIKOJIA/ BP. OIJE/bEIbA/
TFOIMHA/ Total Number Of Pupils Number Of Schools Number Of Classes
Year
Yxynno/| Ipao/ M/ K/ 1.Pa3. | Yxynuo/| 9.pas/ Ipao/ | Yxynuo/ | Hexomo./
Total Urban Male | Female | 1.Clss. Total * Urabn Total o

1996/97. | 127.426 65.122 | 62.304 | 15.079 673 240 5.155 4.443
1997/98. | 127.543 65315 | 62.228 | 14.743 717 264 5.374 4.614
1998/99. | 125.313 64.086 | 61.277 | 14.859 723 265 5.402 4.653
1999/00. | 121.699 62.457 | 59.242 | 12.964 742 265 5.395 4.625
2000/01. | 118.504 60.851 | 57.653 | 13.102 741 265 5.391 4.606
2001/02. | 114.265 58.694 | 55.571 | 15.286 727 263 5.290 4519
2002/03. | 114.098 58386 | 55.712 | 14.470 752 265 5.261 4.489
2003/04. | 124.802 64.230 | 60.572 | 11.391 755 267 5.954 5.156
2004/05. | 122.434 63.089 | 59.345 | 12.091 762 271 5.844 4.952
2005/06. | 119.405 61.335 | 58.070 | 11.856 764 269 5.822 4.939
2006/07. | 116.451 | 65.454 | 59.641 | 56.810 | 11.831 764 272 108 5.787 4.893
2007/08. | 114.999 [ 64.991 | 59.053 | 55.946 | 11.382 763 271 105 5.778 4.887
2008/09. | 112.884 | 64.184 | 57.971 | 54913 | 10.824 753 272 103 5.787 4.932
2009/10. | 108.322 [ 60.029 | 55.560 | 52.762 | 10.707 730 273 86 5.533 4.730
2010/11. | 104.625 | 57.880 | 53.763 | 50.862 | 10.637 727 274 86 5.482 4.677
2011/12. | 100.966 | 55.860 | 51.842 | 49.124 | 10.469 708 272 84 5.361 4.552
2012/13. | 98.599 [ 55.140 | 50.513 | 48.086 | 10.133 704 272 85 5.228 4.408
2013/14. | 96.524 | 54.462 | 49.388 | 47.136 | 10.127 698 272 85 5.172 4.360

* Of Nine Grades, ** Non-combined Classes
M3Bop: Craructrka obpazoBama — OCHOBHO 0OpasoBame 0p.2, 4, 5, 7, 9 u 14, Penyonuaku

3aBo[ 3a cTatucTuky PemmyOmuke Cprcke, bama Jlyka, 2003-2014.

Source: Source: Statistics of Education — Primary Education No. 2,4, 5, 7,9 and 14,

Republic of Srpska Institute of Statistics, Banja Luka, 2003-2014
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Y  mxonckoj 2013/14. roawuHwu,
OCHOBHOIIKOJICKA OOpa30BHM IPOIEC OfBHja
ce y 698 OCHOBHHX WIKOJIA, pacnopeheHux y
60 ommTuHa u rpagoBa mupom Cprcke. On
YKyIHOT Opoja OCHOBHHMX InKoja y PemyOmurm
Cprckoj, mux 272, wim 39% cy aeBeropaspeane
HIKOJIE, JIOUpaHe y ypOaHMM LEeHTpUMa H
noryanuono Behum Hacesbuma, oK je 426, wim
61% mneropa3zpenHUX TOAPYYHUX ILIKOJIA, KOje
Cy JIOLUpaHe y CEOCKUM, BEehHMHOM IIaHUHCKUM
HaceJbuMa, ca MalkbUM KOHTHMHI'€HTOM OCHOBAIIA.
[IpocTopHa nudepeHnmjanyja OCHOBHUX IIKOJIA
Ha MCTOYHU M 3anaanu auo PemyOmuke Cpricke
yKa3yje Ja je Ha MpoCcTopy 3anaaHo ox JJuctpukra
Bpuxo, cMmjemTeno oko 1Buje TpehiHe OCHOBHUX
IIKOJIA.

[MPOCTOPHA JUOEPEHIIMPAHOCT
ITPEMA BPOJY YVUEHUKA V¥ OCHOBHE
IKOJIE

Y ognocy Ha mkoncky 2003/04, y PeryOmuim
Cprickoj TpeHyTHO je 57 mkona mame. DeHoMeH
3aTBapama OCHOBHUX WIKOJIa JIUPEKTHA je
MOCJbeANIa CMamhemha YUYCHUYKE MOIMYNalnje
U HHUCKOT HaTaJuTeTa. Y MPOTEKIUX JECeT
TOJIMHA, HAjBUIIIE OCHOBHHX IIIKOJIA j& 3aTBOPEHO
Ha npocropuma omnmutuHe I'panumka (7) u Ha
teputopuju rpaga bama Jlyka (6), a 3arum
civjene onmrtuHe: Bumerpazn ca 5; Mpkomuh
I'pan, Tecnuhu u @oua ca 4; Korop Bapomr, Hou
I'pan, [Tane, [IpmaBop u Cpbair ca 1o 3 3aTBOpeHE
OCHOBHE LIKOJI€E. Y 7 OIIITHHA U I'PajoBa JOLLIO0
je no moehama Opoja meTopazpeTHIX OCHOBHUX
IIKOJa W TO y MOBPAaTHUYKUM HaceJbUMa y
bujessunu, bparyniy, /{o6ojy, Kpynu Ha YHu,
Hosowm lopaxny, [Tpujenopy u CpeGpeHury.

In school year 2013/14, the primary school
educational process took place in 698 primary
schools distributed in 60 municipalities and
cities all across the Republic of Srpska.
Of total number of primary schools, 272
(39%) are nine-year schools located in well-
populated urban centers and 426 (61%) are
five-year suburban schools located in less-
populated rural highland areas. The spatial
differentiation of primary schools into eastern
and western parts of the state indicate that the
territory west from the Brcko District covers
around two-thirds of these schools.

SPATIAL DIFFERENTIATION
ACCORDING TO NUMBER OF PRIMARY
SCHOOL PUPILS

In comparison with 2003/04 school year,
there are currently 57 fewer schools in the
Republic of Srpska. The trend of shutting
down primary schools is a direct consequence
of low birth rates and fewer pupil populations.
Over the last ten years, most primary schools
were closed in the territory of following
municipalities: Gradiska (7), Banjaluka (6),
Visegrad (5), Mrkonjic Grad, Teslic, and
Foca (4 each), Kotor Varos, Novi Grad,
Pale, Prnjavor, and Srbac (3 each). In seven
municipalities and cities, the number of five-
year primary schools increased due to return
of refugees to some suburbs of Bijeljina,
Bratunac, Doboj, Krupa na Uni, Novo
Gorazde, Prijedor, and Srebrenica.
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I'pag. 1. Mamuune u noopyune wikone npema 6pojy yuenuxa y Penyonuyu Cpnckoj Ha nouemxy wkoicke
2013/14. 2o0une
Graph 1. Head and branch schools according to the number of pupils in the Republic of Srpska at the start
of 2013/14 school year

Opn yxymHOT O6poja mkona y 2013/14. ronunwu,
26,8%, wim 187 mkona cy maruune. [locta Behn
niporieHar (73,2%) unHe moapyyHe OCHOBHE ITIKOJIE,
ca omjesbemuMa J10 5. paspena. [logpyune mikose
MMajy 3HaTHO MambU Opoj YYEHHKa O]l MAaTUYHHUX.
Csaku 5. yuenuk y Cprckoj noxaha noapyuny
OCHOBHY IIIKOITY, JIOK j& Y MATUYHHM IIIKOJIaMa FCTE
ronuHe ynucao 78.105 yuenuka, nim 81%.

Hajsehu koHTHHreHT ocHOBama moxaha
MaruyHe mkojyie: u3mehy 501 u 800 yyenuka.
3arum cimjene mkone o 801 mo 1.200, ma mrkone
on 301 o 500 yuyennka. Camo 4 OCHOBHE IIKOJIE
y bujessunn u bawanyuu umajy npexo 1.200
yuenuka. Hajsehu Opoj ocHoBama nmoapyyHux
OCHOBHHX mIKoja moxaha mkone ox 101 mo 200
y4eHHKa. Y caMO jeIHO] TMOAPYYHO] IIKOJIH
peructpoBaso je Butie o1 500 yueHurka, 10K peKo
800 ocHoBalla HEeMa HU jeJlHa OCHOBHOIIKOJICKA
yCTaHOBA.

[lo mnpunuuny wu3Bohema HacTase,
olljeJbeha ce Jujele Ha HEeKOMOWHOBaHA U
koMOnHOBaHa. HekoMOuWHOBaHA onjebema Cy
y MaTMYHUM LIKOJaMa, Y MjecTuma ca Behum
OpojeM OCHOBHOIIKOJICKE TOMYyJalrje, 0K CY
KOMOWMHOBaHa y MaJluM HacesbuMa, BehnHOM
TUTAHUHCKOT THIIA ¥ Y HaceJbuMa YIaJbeHUM Off
ypOanux 1jjenmaa. KomOnHOBaHa offjesberba Cy o
1. no 5. pa3pena, 10k je camo jefaH ciy4aj y I'paxy
baw0j Jlymu, rije je perucTpoBaHO KOMOMHOBAHO

Of total number of schools in 2013/14
school year, 26, 8%, or 187 were head schools.
There were a larger percentage of branch
schools with only five grades (73, 2%). In
addition, branch schools were much poorer
with pupils. Each fifth pupil in the country
attended a branch school whereas the head
schools enrolled 78, 105 or 81% of pupils the
same year.

Most primary head schools were attended
by 501 to 800 children. Then there were the
schools with 801 to 1, 200 pupils, and schools
with 301 to 500 children. Only four primary
schools in Bijeljina and Banjaluka have more
than 1, 200 pupils. Most primary school
children from branch schools have 101 to 200
students. There was only one branch school
with more than 500 pupils, and no school had
more than 800 pupils.

Based upon the class type, there are two
kinds of classes, i.e. combined and non-
combined. Non-combined classes are usually
at well-populated head schools whereas
combined classes are typical of rural highland
poorly-populated schools. Combined classes
range from 1st to 5th grade. There was only
one case in which a combined class included
all 9 grades in the city of Banjaluka.

During our target period (2003/04 to
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ofjespeme 10 9. pa3zpena OCHOBHE IIKOJIE.

VY HOpOTEKIOM NECETOTOAUIIBEM NEPUOLY
(m3mehy mkoncke 2003/04. u 2013/14. ronune)
Opoj omjesbema y Pemmyonuim Cprickoj ce cMamuo
3a 13,1%. IIpeacraBibeHO anCOIyTHUM U3HOCOM,
TO je cMamebe 3a 782 omjesbema. Hajpehe cMamemne
Opoja oJjesbemha PETUCTPOBAHO j€ y TPaJOBUMA!
bamanyka (76) u Ilpujenop (64) u ommTuHU
I'pagumika (57), a 3aTUM ciujeae ONIITHHE:
Mpxomuh I['pan, Teciuh, HoBu I'pan, Kuexeso,
buneha u Bumerpan. Y camo 11 ommruna Cpricke
perucTpoBaHo je nosehame Opoja ofjesbema.

2013/14 school year), the number of classes in
the Republic of Srpska decreased per 13, 1%.
Represented via the absolute sum, the number
is 782 fewer classes. The largest decrease
was in cities and municipalities of Banjaluka
(76), Prijedor (64), Gradiska (57), Mrkonjic
Grad, Teslic, Novi Grad, Knezevo, Bileca, and
Visegrad. Only 11 municipalities registered an
increase in number of classes.

Tab. 2. bpoj wikona, odjesberba u yueHuKa no onwmuxama u epadosuma Penyonuxe Cpncke y wkoickoj
2003/04. u 2013/14. e00unu
Tab. 2. Number of schools, classes, and pupils per municipalities and cities of the Republic of Srpska in
2003/04 to 2013/14 school years

BPOJ HIKOJIA/ BPOJ O/IJEJbEHLA/ VYKVIIAH BPOJ YUEHUKA/

Omtuna/ Number Of Schools Number Of Classes Total number of pupils
Municipalities | 50304, | 2013/14. jg?gj; 2003/04. | 2013/14. ng;; 2003/04. | 2013/14. jzc_gg; gzjzg?f;
Banja Luka 61 55 -6 798 722 -76 17.716 15.469 -2.247 -12,7%
Berkovidi 6 5 -1 13 17 4 188 250 62 33,0%
Bijeljina 44 47 3 445 440 -5 10.633 9.104 -1.529 -14,4%
Bile¢a 7 5 -2 77 52 -25 1.552 970 -582 -37,5%
Bratunac 11 14 99 88 -11 1.914 1.495 -419 -21,9%
Brod 7 7 59 61 2 1.463 1.191 =272 -18,6%
Visegrad 9 4 -5 60 35 -25 1.207 779 -428 -35,5%
Vlasenica 4 4 0 46 34 -12 1.128 742 -386 -34,2%
Vukosavlje 4 4 0 19 21 2 336 318 -18 -5,4%
Gacko 8 7 -1 63 48 -15 1.202 890 =312 -26,0%
GradiSka 35 28 -7 263 206 -57 5.490 3.976 -1.514 -27,6%
Derventa 21 21 0 150 128 =22 2.908 2.122 -786 -27,0%
Doboj 44 45 1 322 300 =22 6.600 5.636 -964 -14,6%
Donji Zabar 3 3 0 13 18 5 238 242 4 1,7%
Zvornik 26 25 -1 215 205 -10 4.815 4.192 -623 -12,9%
Isto¢na llidZa 3 3 0 62 60 -2 1.440 1.289 -151 -10,5%
Ist. Stari Grad 4 2 -2 7 3 -4 49 20 -29 -59,2%
Ist. N .Sarajevo 3 2 -1 34 41 7 882 925 43 4,9%
Jezero 1 1 0 9 0 153 107 -46 -30,1%
Kalinovik 2 1 -1 14 -5 233 131 -102 -43,8%
KneZevo 16 16 0 85 59 -26 1.467 871 -596 -40,6%
Koz. Dubica 11 10 -1 108 85 -23 2.260 1.524 -736 -32,6%
Kostajnica 3 2 -1 26 20 -6 515 355 -160 -31,1%
Kotor Varos 15 12 -3 122 99 -23 2.331 1.625 -706 -30,3%
Krupa na Uni 4 5 1 13 12 -1 132 109 -23 -17,4%
Kupres 1 1 0 1 2 1 14 10 -4 -28,6%

76



[IPOCTOPHA JIMCTPUBYLIMJA YYEHMKA OCHOBHUX LIKOJIA Y PEITYBJIALIM CPIICKOJ Y IIEPUOIY 1996-2013. TOAVHE
SPATIAL DISTRIBUTION OF PRIMARY SCHOOL PUPILS IN THE REPUBLIC OF SRPSKA FROM 1996 TO 2013

Laktasi 10 9 -1 144 151 7 3.831 3.455 -376 -9,8%
Lopare 18 18 0 83 66 -17 1.347 869 -478 -35,5%
Ljubinje 1 1 0 19 16 -3 441 279 -162 -36,7%
Milici 5 5 0 42 31 -11 982 617 -365 -37,2%
Modrica 20 19 -1 128 123 -5 2.691 2.156 -535 -19,9%
Mrkonji¢ Grad 18 14 -4 116 85 =31 2.020 1.444 -576 -28,5%
Nevesinje 11 11 0 66 67 1 1.395 1.170 =225 -16,1%
Novi Grad 27 24 -3 148 120 -28 2.835 1.956 -879 -31,0%
Novo GoraZde 1 2 7 9 2 77 87 10 13,0%
Osmaci 3 3 20 18 -2 397 277 -120 -30,2%
Ostra Luka 8 8 33 34 1 419 305 -114 -27,2%
Pale 9 6 -3 94 82 -12 2.358 1.751 -607 -25,7%
Pelagiéevo 5 4 -1 23 18 -5 457 331 -126 -27,6%
Petrovac 1 1 0 6 8 2 72 85 13 18,1%
Petrovo 7 6 -1 39 31 -8 684 452 -232 -33,9%
Prijedor 50 51 1 385 321 -64 8.074 5.696 -2.378 -29,5%
Prnjavor 33 30 -3 201 184 -17 4.103 3.198 -905 -22,1%
Ribnik 11 10 -1 44 41 -3 642 494 -148 -23,1%
Rogatica 7 5 -2 60 41 -19 1.191 789 -402 -33,8%
Rudo 9 7 -2 54 35 -19 857 473 -384 -44,8%
Sokolac 3 3 0 50 40 -10 1.395 930 -465 -33,3%
Srbac 21 18 -3 111 96 -15 1.969 1.454 -515 -26,2%
Srebrenica 6 10 4 40 39 -1 663 506 -157 -23,7%
Tesli¢ 35 31 -4 233 205 -28 4.758 3.544 -1.214 -25,5%
Trebinje 7 7 0 135 113 -22 3.279 2.602 -677 -20,6%
Trnovo 2 2 0 10 8 -2 154 73 -81 -52,6%
Ugljevik 15 15 0 92 72 -20 1.806 1.223 -583 -32,3%
Foca 12 8 -4 96 71 -25 1.977 1.351 -626 -31,7%
Han Pijesak 1 1 0 20 10 -10 406 211 -195 -48,0%
Cajnice 6 4 -2 31 23 -8 569 350 -219 -38,5%
Celinac 18 16 -2 102 83 -19 2.082 1.381 -701 -33,7%
Samac 11 10 -1 90 70 -20 1.812 1.204 -608 -33,6%
Sekovici 5 4 -1 43 35 -8 978 542 -436 -44,6%
Sipovo 6 6 0 66 52 -14 1.215 927 -288 -23,7%

* Ab.Diff. - absolute difference; Rel. Diff. - relative difference

W3Bop: Crarrctrka o6pasoBama — OcHOBHO 0OpazoBamse Op. 4 u 14, PerryOrmiraxu 3aBox 3a cratucTuky Perryommke Cpricke, bama JIyka
Source: Statistics of Education — Primary Education No. 4 and 14, Republic of Srpska Institute of Statistics, Banja Luka

VYhopeno ca yKynmHHM cMambemeM Opoja
onjebewma Jnaonazu 10 mnoBehawma Opoja
KOMOMHOBaHMX oJijesbera 3a 14. OBo noehame
MOXE c€ MOBe3aTu ca Je(PUIUTOM YUYEHUUKe
NOMyJIAlMje Y pypajHUM CperHama.

AJapMaHTHO 3By4H IIOJaTaK J1a C€ y HEKUM
onmTHHaAMa Opoj ojjesbema MPernojaoBHO. Y
aHaIM3UPAHOM Tepuody, Opoj onajesbema y
onmutuHu Hctounn Crapu I'paag ce cmamuo

As the total number of classes decreased,
there was an increase in number of combined
classes per 14. The increase may be a result
of the insufficient number of pupils in rural
areas.

The fact that the number of classes in
some municipalities bisected sounds alarming.
During our target period, the number of classes
decreased as follows: East Old Town 57%,
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3a 57%, y Xan Ilujecky 3a 50%, y Bumerpany
3a 42%, KanunoBuky 3a 36%, Pynom 35%, a 'y
bunehu 3a 33%.

AKO aHaJIM3UpPaMO MPOCTOPHHU Pa3MjelITaj,
youaBamo Ja je Hajpehe cMameme y UCTOYHOM
mujeny Pemy6nuke Cpricke, koju uMa U HajBehy
JTMHAMUKY JeMorpadcke perecuje.

Han Pijesak 50%, Visegrad 42%, Kalinovik
36%, Rudo 35%, and in Bileca 33%.

If we took a close look at the spatial
distribution, we would agree that the largest
decrease was in eastern part of the Republic of
Srpska, in which the dynamics of demographic
recession was most expressed.
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Kapmoepam 1. Yxynan 6poj ynucanux yuenuxa no omumunama u epadosuma Penyonuxe Cpncke y
wikonckoj 2013/14. 2o0unu
Cartogram 1. Total number of enlisted pupils per municipalities and cities of the Republic of Srpska in
2013/14 school year

JIupeKkTHe TOoCJbeNuIle 3aTBapama MIKoJIa
U YKUJama ojjesbeha OJpakaBajy ce IMpPeKo
(dheHOMEeHa HE3almoCICHOCTH W pjellaBama
er3UCTeHIMjaTHuX pooieMa. CTBapa ce 3a4apaH
KPYT: HA3aK HATAJUTET — NSDUIUT YUCHUKA — CBE
Behu Opoj nuia Ha OUPOy 3a 3amoN/baBakEe, IIITO
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Direct consequences of shutting down
schools and classes affect unemployment and
solutions to existential problems. The result
is a perpetual circle: low birth rates — pupil
deficit — larger unemployment indirectly
affecting natality.
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MHJIMPEKTHO YTUYE Ha CMAbCHE HATATUTETA.

[Ipocjeuna BenWuYMHA OJ]jeJbeHa TOYETKOM
2013/14. rogune Owma je 18,7 yueHumka mo
onjespemy. 3a nmporekiux 10 roguna Opoj yueHuka
M0 O/jeJbEHY CE€ CMAmUO Yy MPOCjeKy 3a 2,3
YUCHHKA.

Hajmamu 0poj ydeHUKa y OIjesbeby UMajy
IIKOJIE Y HAjHEPa3BUjJEHUM M MOIMYJALHUOHO
HajMawuM orTrHaMa. Omurune Mcrounn Crapu
I'pan, Kpyna Ha VYHu, Kynpec, Owrpa Jlyka u
TproBO nMajy ucrox 10 yueHHKa 10 O/]jeJberbYy.

At the start of 2013/14 school year, the
common number of pupils per class was 18, 7.
Over the last ten years, the number decreased
per 2, 3 pupils in average.

The fewest number of children was in
schools of undeveloped and poorly populated
municipalities. Municipalities of East Old
Town, Krupa na Uni, Kupres, Ostra Luka, and
Trnovo had fewer than 10 pupils per a class.
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Kapmoepam 2. Penamusna npomjena y opojy ynucanux yuenuxa y Penyonuyu Cpnckoj uzmehy
wikoncke 2003/04. u wixoncke 2013/14. 2o0une
Cartogram 2. Relative change in number of enrolled pupils in the Republic of Srpska between
2003/04 and 2013/14 school years
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[TPOMIJEHE BPOJA VIIMCAHUX YUEHUKA
Y OCHOBHE HIKOJIE ¥
IMEPUO/Y 1996/97-2013/14.

VY nepuony mkosncke 1996/97. u mkomncke
2013/14. rogune 6poj yuyeHuka y PemyOnuuu
Cpnckoj ce cmamuo 3a 30.902 yuenuka. Y
peIaTUBHOM CMHCIY TO je cMameme 3a 24,3%.
bpoj yuenuka y ocHOBHMM mikonama Cpricke ce
CMamH1o 33 CKOPO YETBPTHHY M HOpe. yBohema
JOIII jesTHE TeHepaIije OCHOBAIIA.

Behe cmameme Opoja yueHnKa 3a0HIbekKEHO je
Ha nipenasy mmely mkoscke 2000/01. u 2001/02.
roguHe 300r m3y3umama Jluctpukra bpuko u3
CTaTUCTUYKOT 00yXBara.

VY nocibenmux 10-tak ronuHa, Opoj OCHOBAIA
y Peny6nunu Cprckoj ce cmamyje 3a 2.600 Ha
TOIMIIHEM HUBOY. JacaH je 3aKJbydak: OCHOBHE
mKoje 3a 4 roguHe W3ry0Oe jeHy TeHeparujy
YUEHHUYKE TTOMYJIAIH]e.

CHANGE IN NUMBER OF ENROLLED
PUPILS FROM
1996/97-2013/14

From 1996/97 to 2013/14, the number of
pupils in the Republic of Srpska decreased
per 30, 902 (24, 3%). The number of primary
school pupils in the country decreased
almost one-fourth apart from the fact that an
additional generation was introduced.

As Brcko District was not included in
statistics, it was the shift of 2000/01 and
2001/02 that displayed poorer number of
pupils.

Over the last decade, the number of
primary school pupils in the Republic of
Srpska decreased per 2, 600 annually. The
result is obvious — primary schools lose a
whole generation of children each four years.

Tab. 3. Anconymme u peramuste npomjere y 6pojy yuernura y Penyomuyu Cpnckoj y nepuody wikoncke 2003/04. u 2013/14. 2ooune
Tab. 3. Absolute and relative changes in number of pupils in the Republic of Srpska between 2003/04 and 2013/14 school years

AIICOJIYTHA TTPOMIJEHA/ PEJIATUBHA ITPOMIJEHA/
Absolute Difference Relative Difference
. Bp.onmrtuna/ Bp.ommtrna/
Bpujenoct/ No of [pouenar/ Bpujennoct/ Value Number of [pouenar/
Value L, Percentage P Percentage
municipalities municipalities
Cmameme npeko 2001 Cmameme npeko 40,0%/
yueHuKa/ Reduction over 40,0%
Reduction over 2001 2 3.3 7 11,7
pupils
CMmameme ox 1001 mo CMmameme oxa 30,1 mo
2000/ 40,0%/
Reduction from 1001 to 3 >0 Reduction from 30,1 to 20 333
2000 pupils 40,0%
Cmameme og 501 1o Cmameme o1 20,1 10
1000/ 30,0%/
Reduction from 501 to 18 30,0 Reduction firom 20,1 to 17 28,3
1000 pupils 30,0%
CMmameme o 1 mo 500 g(;wgz/bjx—be 01 0,1 no
. ,07%.
R:dil;;'twn from 1to 500 32 53,3 Reduction from 0,1 to 11 18,3
pup 20,0%
[Tosehame Opoja yuenuka/ IHnocfi'ZF;iI:fhip ::i :inybqee;Hga/
Increase the number of 5 8,3 . 5 8,3
. pupils
pupils

WzBop: Crarucrrka oo6pazoBama — OcHOBHO 00pa3oBame Op. 4 u 14, PermyOnmyku 3aBOJ 32 CTATHCTHKY
Pemy6nuke Cpricke, bama Jlyka
Source: Statistics of Education — Primary Education No. 4 and 14, Republic of Srpska Institute of Statistics,
Banja Luka
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Hajsehe arncomyTHO cMameme Opoja yueHuKa
MMajy MOMYJIAIMOHO HajBehH IPaioBH U OIIIITHHE.
VY nepuony mkosncke 2003/04. u 2013/14. ronune,
HajBehe cMameme Opoja OCHOBAIA PETUCTPOBAHO
je y Ilpujenopy 3a 2.378 yuenuka. Y bamoj
Jlymm, xao Hajehem ypbanom nieHTpy y Cprickoj,
3a0UJBEKEHO je cMameme o1 2.247 ydeHuKa.
Amncomytau maj pexo 1000 ydeHuka umajy u rpaj
bujespuna (1.529) u ormrune: ['pagummka (1.514) u
Tecmuh (1.214). On 60 onmTrHA Y KOJUM c€ OIBHja
OCHOBHOIIIKOJICKM 00pa3oBHU mporec, y 92%
MPeoBaAaBa JePUIUT yueHHUKe rmomynamnmje. Y
caMmo IeT OMIITHHA PETUCTPOBAaHO je moBehame,
U TO Ha mpocropuma omiutuHa: bepkoBuhw,
Homwu XKabap, Ucrouno Hoeo CapajeBo, HoBo
Topaxne u Ilerposar. To cy nemorpadcku maie
OIILITHHE, KOj€ CY JIOLMPAHE Y3 CHTUTETCKY JINHU]Y
pazrpanuuema. [loBehame Opoja ocHOBala y OBIM
OIIITUHAMA HACTAJIO je Kao MOCJbEInIa Iporeca
MOBpATKa PacebeHOT CTAHOBHUIITBA.

MHoOTO jacHHW]y CIHKY Mpy)Ka IPOCTOpHA
nudepeHnujanrja Ha OCHOBY pEJIaTUBHHUX
ToKa3aresba. J[Buje OIMIITHHE IPETOIOBUIIE Cy Opoj
y4eHHKa y ofHoCy Ha mkoicky 2003/04. ronumy.
VY onmrunau Mcrounu Crapu I'pan 1o cmameme
je 3a ckopo 60%, nok je y TpHOBY 3a0uIbEKEH
najx ox 52,8%. I'younu on npeko 40% ydeHudke
TOITYJAIMj€ PErUCTPOBAHHU Cy M Ha MPOCTOPUMA
ommtuHa: XaH [lujecak (48%), Pyno (44,8%),
[llexoBuhu, (44,6%), KanunoBuk, (43,8%) u
Kuexeso (60,6%).

Moske ce KOHCTaToBaTh JAa jeé WHTCH3UTET
CMamemkha OCHOBHOIIKOJICKOT KOHTHHTEHTA
CTAaHOBHHUIITBA HajBehum y ucTOUHOM Iujery
Peny6muke Cpricke. OOuM 0OBOT mporeca, y 0BOM
mujeny Cpricke mpare u3pa)keHa JIenolryianyja,
nopemehaju OuMOAMHAMHUKE CTAaHOBHHUINTBA,
HEraTHBaH MUTPAIIMOHH CaJI0, Kao U mopeMehaj
OMOJIOMIKUX CTPYKTYpa CTAHOBHUILITBA.

CTpyKTypa yHNHCaHHX yYSHHKa IpeMa Moy
yka3yje Ha Behu Opoj mjedaka (51,2%), y ogHOCY
Ha 1jeBojune (48,8%).

Well-populated cities and municipalities
had the largest absolute decrease in number
of students. From 2003/04 to 2013/14 school
years, the largest decrease was in Prijedor, i.e.
2, 378 pupils. In Banjaluka, the largest urban
center of the country, there was a decrease of
2, 247 pupils. The absolute drop of more than
1000 pupils took place in the city of Bijeljina
(1, 529) and municipalities of Gradiska (1, 514)
and Teslic (1, 214). Of 60 municipalities running
the educational process, 92% displayed deficit in
pupil population. Only five municipalities had the
rise in number: Berkovici, Donji Zabar, East New
Sarajevo, Novo Gorazde, and Petrovac. Those
were all demographically small municipalities
located along the line of demarcation between
the entities.  The increase in number of pupils
in those municipalities was due to refugee return.

Spatial differentiation based upon relative
indicator may provide us with a much clearer
picture. Two municipalities lost half of their
children in comparison with 2003/04 school year.
In municipality of East Old Town it was 60% and
in Trnovo it was 52, 8%. Losses of more than 40%
of pupils were registered in municipalities of Han
Pijesak (48%), Rudo (44, 8%), Sekovici (44, 6%),
Kalinovik (43, 8%) and Knezevo (60, 6%).

We may infer that the intensity of decrease of
primary school population was strongest in east
part of the Republic of Srpska. This process was
further accompanied by extreme depopulation,
disturbed population biodynamic, negative
migration balance, and unbalanced biological
structure of population.

The structure of enlisted pupils according to
sex indicated a larger number of boys (51,2%) in
comparison with girls (48,8%).

Republic of Srpska Institute of Statistics
started monitoring pupil statistics according to
type of settlement from 2006/07 school year. In
compliance with this typology, there were two
types of settlements — urban and others.
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Graph. 2. Number of schools (a) and number of pupils (b) according to settlement type
in the Republic of Srpska in 2013/14 school year

Ynopeaumo iu 6poj mkosna u 6poj yueHuKa
npeMa TUIly Hacesba, npumujetnheMo ofpehene
mucnapurere. On 698 mkona y PenmyOnunm
Cprckoj, 85, unu oko 12%, Hanaze ce y TpajickumM
cperHama, a ocTartak o1 88% cy LIKoJIe y OCTaIuM
HacespuMa. LlIkomncke 2013/14. romune ykynaH Opoj
yU€HHKa y T'paJiICKUM HacesbuMa 0uo je 54.462,
OIHOCHO Y 12% 11Kosia, KOJIMKO j€ PerucTpoBaHO
y TpajJoBUMa, OCHOBHY LIKOIy je moxahano 56%
yuenuka. OcTana Hacesba, BehMHOM pypaiHa,
KapakTepHIy MOApPYYHE IIKoJIe, 0 MeT pa3pena,
1 KOMOWHOBaHa OjfjeJbelhbuMa ca MabUM OpojeM
YUCHHUKA Y OJIjeJbEIbY.
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If we match the number of schools and
pupils according with the type of settlement,
we shall observe certain disparities. Out of
698 schools in the Republic of Srpska, 85
or 12% are located in urban areas whereas
88% are rural. In the school year of 2013/14,
the total number of pupils in urban areas was
54, 462, i.e. 12% of city schools with 56%
of pupils. Other settlements, mostly rural,
had branch schools up to fifth grade with
combined classes and fewer children.
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Graph. 3. First grade enlisted pupils in the Republic of Srpska from 1996/97 to 2013/14 school years
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bpoj ynucaHux ydeHuKa y mpBe paspene
OCHOBHHX HIKOJIA, Takol)e, UMa HeraTHBaH TPEH]I.
Hajsehu 6poj npBaunha y nixonama Cpricke yricas
je mxoncke 2001/02, xkao nmocspeauna TPeHYTHOT
noBehama HATAJIUTETa MOCIE PAaTHOT MEepuoja
1992-1995. romune. Hakos Te romune y PeryOnmumm
Cprickoj MPUCYTHO jeé KOHTUHYHPAHO CMamCHE
Opoja ynucaHux y4eHuka y npse paspene. [Ipema
nonanuMa 3a mkoscky 2013/14. roguny, 6poj
YUEHMKa IPBOT pa3peza je jenBa mpenasuo AeceT
xmwbana, Tadanje 10.127. Y ogHOCY Ha HIKOJCKY
2001/02. roquHy TO je cMamebe 3a 5.159 yuenuka,
i 3a 33,8%. [1o3HaBajyhu TeHACHIH]E Y KpETamy
HATAJIUTETa, YCKOPO MOYKEMO OYCKHUBATH U UCTIO]
10.000 mpBaunha y xirymama Cpricke.

The number of 1st grade pupils had
a negative trend. The largest number of
primary school beginners was in 2001/02,
which was a direct consequence of higher
birth rates after the 1992-1995 war periods.
Afterwards, there was a constant decrease
in number of 1st grade pupils. According
to 2013/14 school year data, the number of
children was merely more than 10 thousand
(10, 127). In comparison with 2001/02, that
was 5,159 fewer pupils (33, 8%). Taking into
account the birth rate tendency, we may soon
expect fewer than 10, 000 first graders.

JIETEHJIA
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Kapmoepam 3. Penamusna npomjena y 6pojy ynucanux yuenuxa y npsu paspeo y Penyoruyu Cpnckoj usmely
wikoncke 2003/04. u wixoncxe 2013/14. eooune
Cartogram 3. Relative change in number of first grade enlisted pupils in the Republic of Srpska from 2003/04
to 2013/14 school year
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[ToBehamwe mnm crarHanuja 6poja ynmucaHux
npBaunha je y 18 ommruna. Hajsehe mosehame
Opoja ydeHHKa MPBUX pa3pena 3a0MIbEKEHO je Y
3BOPHUKY, KOMOMHOBAaHUM YTHIIAjeM HaTaJHTETa
Y IIPOLIECOM MOBpaTKa cTaHOBHUIITBA. [loBehame
Opoja ynmucaHUX Y4Y€HUKa y IpPBU paspen y
bamoj Jlyuu neTepMUHHCAHO j€ TMO3UTUBHUM
MUTPALlMOHUM OWJIAHCOM, JIOK j€ Y OCTaJluM
ommThHaMa U rpagoBuma PenyOmmke Cpricke
oBO moBehame HacTalo Kao pe3yaTar mpoueca
MoBparka u30jerior U pacesbeHOT CTAHOBHUIIITBA.
Hajseha nemorpadcka eposuja y momieny ymuca
YUCHHKA y TIPBE pa3pesie OCHOBHMX IIKOJIA je Ha
npocropuMa omutrHa [ paguika u Korop Bapom,
Koje Cy cMammiie Opoj yrucanux npBaurnha3a 171,
OZHOCHO 3a 96.

YMIJECTO 3AKJbYUYKA

AHanu3a OCHOBHOIIKOJCKE MOIYyJIaluje
npelcTaBba jeAHY OJ KJbYYHHUX Kapuka y
pasyMmujeBamy caBpeMeHe aemorpadgcke
cmuke PemyOnuke Cpricke, Koja je H3pasuTo
HUCKOHATAJIUTETHO MOJIPYYje Ca BPUjEAHOCTUMA
(deprunuTeTa ganeKo KCoj HOTPEOHOT 3a MPOCTY
3amMjeHy renepanuja. [Ipomjene y ommtoj cromu
HaTaJUTeTa Cy y AUPEKTHOj BE3U ca MpoMjeHama
y Opojy yIMcaHUX Y4eHUKA Y OCHOBHHUM IIIKOJIaMa,
KOJUX je U3 TOIMHE y TOAMHY CBE Mambe, a CBaKe
YETBPTE TOIMHE CE y MPOCjeKy U3ryOm jeaHa
reHepalyja yueHuka. 300r cMambemha POAHOCTH
y OymyhHOCTH MOXeMO odekuBaru jour Behe
CMameHEe OCHOBHOIIKOJICKOT KOHTHHICHTA
CTaHOBHUILITBA.

Amnanusupajyhu mnojemue nepuoae Moxe ce
KOHCTaToBaTH jaa je y PenmyOmuiu Cprickoj 6uo
BEOMa pa3lIMuUT YIHC OCHOBAIA MO IIKOJICKUM
ronuHama. [loceOHO je MHTepecaHTHa aHaIHu3a
KOHCTAHTHOT CMamberha 0poja YIUCAHUX YUSHUKA
y TpBE pa3peie OCHOBHUX INKOJA y KOjUMA je
mioyucke 1996/97. ouno 15.079, a mKoicke
2013/14. ceera 10.127 ynucanux npsaunha. To je
JIMPEKTHA MTOCIJBETUIIA OTa/Iatha Opoja >KUBOpoheHe
njere y Permyommum Cprickoj.

[Tocwenuie cmamema Opoja ymUCaHUX
yuenuka y Peny6muim Cprckoj he ce y Oymyhe
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The increase or stagnation of number
of enlisted 1st graders was typical of 18
municipalities. The largest increase was in
Zvornik due to combination of natality and
return of refugees. In Banjaluka, the number of
first grade pupils was determined by a positive
migration balance but in other municipalities
and cities in the country the increase was
exclusively due to return of refugees. The
greatest demographic erosion with reference
to first graders was in municipalities of
Gradiska and Kotor Varos in which the number
of first grade pupils decreased per 171 and 96
respectively.

INSTEAD OF A CONCLUSION

The analysis of primary school population
is one of the most relevant links in the chain of
modern demographic image of the Republic of
Srpska. In addition, the country is an area of
extremely low birth rates and fertility values
are far below the level necessary for a simple
generation switch. Changes in general natality
rates are directly connected with shifts in
number of pupils enlisted in first grades.
Furthermore, the figures are smaller each
year and each fourth year a whole generation
of pupils is lost. Due to poorer natality, we
may expect even stronger decrease in primary
school population in years to come.

Having analyzed different periods and
school years, we may infer that in the Republic
of Srpska there was a different number of
enrolled pupils. Special attention should be
paid to the constant drop of enrolled first
graders - in 1996/97 school year there were
15, 079 pupils; in 2013/14 there were only
10, 127 children. Namely, it was a direct
consequence of reduction of live newborns
in the country.

The effect of decrease in number of first
graders will impinge on the overall social-
economic development via school shut down,
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pedrieKkToBaTH Ha YKyaH JIPYIITBEHO-€KOHOMCKH
pa3Boj HpPEKO 3aTBapama WIKOJA, yKUJamba
offjeJbeha, Cy(pHIIMTa HACTABHOT KaJIpa, CMamhCHha
yIuca y cpeihe mKoiie U (hakyliTere, CMambemha
pasHOr U PENPOAYKTUBHOI KOHTUHICHTA, HAPYILIEHE
CTapOCHE CTPYKTYpE U YKYITHE JACHOIyIaluje.
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OAPEBUBAILE 'EOUJA HA TIOAPYYJY PEITYBJIUKE CPIICKE IPUMJEHOM
INTOBAJIHOTI TEONIOTEHHHUJAJTHOT' MOJAEJIA EGM2008

Nejan Bacuh!, CiiaBko Bacusbesuh! u JIparosby6 Cexysiopuh?

1ApXI/ITeKTOHCKO-FpaheBI/IHCKO-FeOJj[eTCKI/I dakynret, YausepsureT y bawoj Jlyiu, Penyonuka Cprcka
2YHnBep3I/ITeT onopane — BojHa akagemuja, beorpan, Penyoinka Cpouja

Caxerak: KoHlenT reousa je oj BeIMKOT 3Hayaja y reoJie3uju U reoHaykama yonire. Kao eKBUIIOTEHIIMjaIHa TOBPIII,
reou]] UMa (DyHJaMEHTAIIHH 3Ha4aj y NeHHUCARY T10JMOBA XOPU30HTAIHOT M BEPTUKAIHOT. Y MPAKCH CE KOPUCTH Kao
pedepeHTHa MOBPII 32 HEKOJIMKO CHCTEMa BUCHHA, 32 IPOyYaBambe yHyTpallmbe rpahe 3emibe U 3a HO3UIUOHHUpame. Y
3aBHCHOCTH OJ] PACIIOJIOXKHMBUX MTOAaTaKa, AaHac je Moryhe npenusHo onpehusame reoua Kako y IpuoOaIHUM, Tako U Yy
KOHTHHEHTAJHUM IToApy4juma. Y pany je oopahen npobnem oapehusama yHynammje reonia, ca mpakTHYHAM IPHUMjEpOM
onpehusama Ha noapy4jy bama Jlyke u cjeBeposzanaanor aujena Permyonuke Cpricke.

KibyuHe pujeun: eKBUNOTEHIMjaTHA TTOBPIL, [EOH/], YHAYJIalllja reona, INI00aIHN reonOTEeHIINjaTHI MOJIEI.
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GEOID DETERMINATION IN THE REPUBLIC OF SRPSKA BY USING
GLOBAL GEOPOTENTIAL MODEL EGM2008

Dejan Vasi¢!, Slavko Vasiljevi¢! and Dragoljub Sekulovi¢?

1Faculty of Architecture, Civil Engineering and Geodesy, University of Banja Luka, Republika Srpska
2University of Defence — Military Academy, Belgrade, Republic of Serbia

Abstract: The concept of the geoid is of great importance in geodesy and in geosciences generally. As an equipotential
surface, the geoid is fundamental in defining the terms of the horizontal and vertical. In praxis, it is used as a reference
surface for several height systems, for studing the Earth’s internal structure and positioning. Depending on the available
data, it is possible to accurately determine the geoid in coastal as well as in continental areas. In this paper the problem of
determining the geoid undulations is discussed, with a practical example of determining in the area of Banja Luka and the

northwestern part of the Republic of Srpska.

Key words: equipotential surface, geoid, geoid undulation, global geopotential model.

YBO/J

ExBuUnoTeHnyjanHa noBpil CUjie TexXe Koja ce
Ha MOpY IOKJIana ca UealHO MUPHUM HHUBOOM
MOpa a Ha KOITHY ITPOJIa3u UCTIOJ MOBPILHU 3eMJbe,
1 KOja HajOoJbe anpoKcuMupa 00K U BETUUNHY
3emibe, Ha3uBa ce reoujgoM. C o063upom 1a ce
MOXKe JAe(pUHUCATH KA0 MAaTeMaTU4YKH OOJIUK
3emJbe, reou]] IpeacTaBiba KJbYUHY MOBpII
y TeoJle3uju C HApOYUTO BAXKHOM YIIOIOM Y
no3uuuoHupamwy. lloBpm kojy Ou BojeHa
MOBPUIMHA OKEaHa 3ay3ejia MoJ YTUIajeM CaMo

INTRODUCTION

The geoid is a gravity equipotential surface,
which at sea coincides with perfect calm level
of the sea and on mainland goes underneath the
continents, and it is the best approximation of
the Earth in terms of size and shape. Considering
that it can be defined as the mathematical
figure of the Earth, the geoid is a key surface
in geodesy with a particularly important role in
positioning. Water surface of the ocean formed
under the influence of gravity only, without
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cuiie Texe, 6e3 APyrux yTuiaja, mpeyiokeHa je
Kao IMOBPII KOjoM ce AeduHHIIe O0IUK 3eMibe
on crpane ['ayca (Carl Friedrich Gauss), a cam
Ha3uB ,,[€OU]" HAKHAAHO je yBeo JIucTuHT
(Johann Benedict Listing) (Onanosuh, 2010). Cee
TayKe Ha MOBPIIY IeOU/1a UMajy UCTU CKaJapHH
MOTEHLH]jal, Tj. U3Mely BHUX HeMa pas3lIuKe y
MOTEHIIMjaTHOj eHepruju. [ eona mocjenyje u cea
OCTajla CBOjCTBA €KBUITOTCHIIMjaTHE MOBPIIIH.
Kao TakaB kopucTu ce Kao pedepeHTHa MOBpII,
OJHOCHO JaTyM 3a HEKOJHMKO CHCTEMa BHCHHA
(Hemaes, 2009). U3 nedunuimje reonna camjenu
NPUHIIKI TO3UIUOHUPaha 1aTyMa BEPTUKATHUX
reoIeTcKux Mpesxka. Ha Mopckoj o6amm mpumjeHoM
Mapeorpada oapelyje ce cpenmbu HUBO MOpa, Ha
Ha4MH J1a ce Y Mar0j Wi Behoj MjepH eITMMHHUILLY
¥ MOJIENY]y CBU YTHUIIjH KOJU JIONIPHHOCE Ja Y
IPUPOIM HE MOCTOjU HACATHO MUpPHA MOpCKa
MOBPILIMHA: TaJlaCH, MOPCKE CTpPYje, TeMIeparypa
U canuHUTET Boje, yrunaj CyHna u Mjecena,
yTuiaj 3emipe kao tujena. OBa mapeorpadcka
Mjepema JelMMeTapcke ¢y TayHoCTH. Takole,
reou] 3ay3uMa ojapeleH ToJIokKa] W HCIOJ
3emspuHe KonHeHe Mace. OnpehuBame reoua Ha
KOHTUHEHTAJIHOM MOAPYYjy 3aXTHjeBa IPUM]jEHY
Apyraunjux TexHuka. Hamme, reoua je riarka
aJli ¥ HENpaBUJIHA MOBPII KOja HE MPECTaBIba
BjepHY CIIUKY (u3ruke nospiu 3emsbe. Jla ou ce
YTBP/IMO EHETOB I0JI0KAa] HA KOIIHY MOTpeOHa Cy
rpaBUMETPH]jCKa Mjeperba M CIIOKEH MaTeMATHUKU
armapar KOjuM ce MPUKYIJbEHHU mojanu oopalyjy,
Kao W yBOheme JOJAaTHUX ampOKCHMAIlHja.
OcuM BeJIHMKOT 3Hauaja y Te0JeTCKOj TEOpUjU U
MPAKCH, TEOU/I C€ KOPUCTHU U Y APYTUM HAYYHUM
IUCIHUIUIMHAMA Kao MITO Cy OKeaHorpaduja u
reopusuka (Yang u et al, 2004).

HMaxo roToBo /1Ba BUjeKa MPeICTaBIba BakKaH
KOHLIENIT y TeOHayKaMa, Mperus3Ha onpehuama
reou/a YCIjeHo Cy U3BPIICHA TEK y MOCIEAbUX
HEKOJIMKO jaerieHuja. Ha monpyujy PemyOnuke
Cpncke, u yonmte bocHe m XepueroBuse,
reou] je onpehuan 3a Bpujeme CorujanrucTuyke
®eneparuBHe PemyOnuke Jyrocnasuje (CDOPJ).
OBo onpehuBame je MPBEHCTBEHO BPIICHO 32
NoTpede yCIIoCTaBIbakha TPUTOHOMETPH]CKE MPEIKe
IPBOT peia, a KOMIIOHEHTE Te0H 1A OJHOCUIIE CY
ce Ha JIOKaJIHU (pedepeHIr) eNuncona, Koju Huje
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any other influence, is proposed as a surface
which defines the shape of the Earth by Gauss
(Carl Friedrich Gauss), and the name of the
"geoid" was subsequently introduced by Listing
(Johann Benedict Listing) (Odalovi¢, 2010).
All points on the geoid surface have the same
scalar potential, ie. there are no differences in
the potential energy between points. Geoid also
has all the other characteristics of equipotential
surfaces. As such it is used as a reference
surface (datum) for several height systems
(Delcev, 2009). From the geoid definition
follows the principle of positioning the datum
of geodetic vertical networks. On the coast the
mean sea level is determined by using the tide
gauge (mareograph), through elimination and
modeling of all the influences which make the
existence of perfect calm sea surface impossible:
waves, ocean currents, temperature and salinity
of the water, the influence of the Sun and Moon,
the influence of the Earth’s body. The accuracy
of this mareographic measurements is about
decimeter. Also, the geoid has a certain position
and underneath the Earth's land masses. Geoid
determination at continental area requires the
use of different techniques. Videlicet, the geoid
is smooth and irregular surface which does not
represent a true shape of Earth’s physical surface.
To determine its position on the mainland,
gravimetric measurements and usage of
complex mathematical operations for processing
the collected data are required, and also the
introduction of additional approximations
is required. Besides the great importance in
geodetic theory and praxis, the geoid is also
used in other disciplines such as oceanography
and geophysics (Yang et al, 2004).

Although nearly two centuries is an important
concept in the geosciences, the precise geoid
determination are successfully performed only
in the last few decades. On the territory of the
Republic of Srpska, and Bosnia and Herzegovina
generally, the geoid was determined during the
Socialist Federal Republic of Yugoslavia (SFRY).
This determination was primarily made for the
purpose of establishing first-order triangulation
network, and components of the geoid referred
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reoneHTpuyan. [IpennsHo onpehusame reounga
BHCOKE PE30ITyIH]je y OJJHOCY Ha OMIITH 3eMJbUH
EITUIICON T TEK Tpeda J1a ce U3BPIIU. Y TOM CMHCILY,
HEOIMXOJHAa j& MpPHUMjeHa TEOMOTCHIIUjaTHUX
Mojena 3a oapehuBame AYTrONnepuOTUIHHUX
KOMIIOHEHTH Teouja. Takohe, TokoM OKkTOOpa
2013. ronmHe HW3BpIICHA Cy TpaBUMETPHU]jCKa
Mjepeba ariCoy THUX BPUjeTHOCTH yOp3ama CHie
3emsbune Texke y ckiony CILAP (Kananureru
3a yHampeheme 3eMJbUIIHE aJMUHHUCTpAIje 1
MPOILIEAYpa) MPOjeKTa, KOjer CIIPOBOJIU IIBEICKH
Lantmaeteriet y capaamu ca TEOAETCKUM
ynpaBama Penybnuke Cpricke u @exnepanuje
buX (http://www.cilap-project.org/Default.
aspx). TepeHcka Mjepema BpIIeHa Cy Ha
Taykama y MaHactupy lommonuna xon bama
Jlyke, manactupy TaBnHa kon bujesbune, kao u
y CapajeBy u Mocrapy. Pe3ynratu cy oopahenu
y IBexackoj. Tokom 2014. ronuHe BpIeHa Cy U
JIOIyHCKa peaThuBHA ITPaBUMETPHUjCKa Mjeperba (Y
PC o6aBssena ox 01. 09. o 30. 09.) Ha yKynHO
60 MjepHUX CTaHWIIA, HEOMXOHA MPBEHCTBEHO
3a padyHame rnapaMmerapa 3a Tpanchopmanmjy y
HOBH pe(hepeHTHH CHCTEM, aJli U 3a ofipeluBame
CpeImhOTaJaCHUX KOMIIOHEHTH I€OHJIa, a CBE Y
by onpehuBama npenusHor reousa 3a bocuy
1 XepLEroBUHY.

KOMIIOHEHTE I'EOUIA

3emJba ce y MPBOj aMpPOKCHMAIUjH MOXKE
npeacTaBUTH cepom, aau ¢ 003UpoM Ha TO Ja
je peamHa 3emJba CIJBOIITEHA HAa MMOJOBUMA,
HajjeTHOCTaBHHjE TCOMETPHUJCKO TH]EIO KOje
JIOBOJbHO JOOpO ampoOKCHMHpA HEH OIIITH
O0JIMK jecTe JBOOCHU OOPTHH EIIHMIICOUT
(Vanicek, Krakiwsky, 2005). Uctu enurncoun
MOXe C€ YIIOTPHjeOUTH U 32 alPOKCHMAIH]y CHJIE
3eMJbHMHE TeXe, aKo UCIyana cieaehe yciose:

» O6pTHU enuricon 1 TpeOa ONTH TeOLICHTPUYAH,
OJIHOCHO HErOB F€OMETPHjCKH IICHTap MOpa ce
MOKJIANIaTH ca LIEHTPOM Mace 3eMJIbE;

» Masa oca oOpTHor enurconsa Tpeda a ce
NO/IyIapa ca CPeilbOM OCOM poTaluje 3emibe, a

to the local (reference) ellipsoid, which is
not geocentric. Precise determination of high
resolution geoid relative to the Earth’s global
ellipsoid still needs to be done. In this regard,
the usage of geopotential models is necessary for
determination of long-wave geoid components.
As a part of CILAP project (Capacity to Improve
Land Administration and Procedures), in
October 2013. gravimetric measurements of
the absolute values of the gravity acceleration
were made. This project is implemented by the
Swedish Lantmaeteriet in cooperation with
the Geodetic Administrations of the Republic
of Srpska and the Federation of Bosnia and
Herzegovina (http://www.cilap-project.org/
Default.aspx). Field measurements were carried
out at points in Gomionica monastery near Banja
Luka, the monastery Tavna near Bijeljina and
Sarajevo and Mostar. Results were processed
in Sweden. During 2014. additional relative
gravimetric measurements were performed
(in Republic of Srpska performed from 01.
09. to 30. 09.) at 60 measuring stations. These
measurements are primarily required to calculate
the parameters for the transformation to the new
reference system, but also to determine medium-
wave geoid components, with the final aim of
determining the precise geoid for Bosnia and
Herzegovina.

COMPONENTS OF THE GEOID

In a first approximation, Earth can be
represented by a sphere, but considering that the
real Earth is flattened at the poles, the simplest
mathematical regular body that represents a
fairly good geometric approximation of the
general shape of the Earth is oblate ellipsoid of
revolution, which can be Earth’s global ellipsoid
or so-called reference ellipsoid (Vanicek, P.,
Krakiwsky, E., 2005). The same ellipsoid can
be used to approximate the gravity force, if it
meets the following requirements:

* Oblate ellipsoid of revolution has to be
geocentric, apropos its geometric center must
coincide with the Earth’s center of mass;
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3a caM eJMIICOM]] CMaTpa ce Jia OKO CBOje Maje
0Ce POTUpPA YTAOHOM OP3MHOM jE€IHAKOM yTaOHO)]
Op3uHH poTaiuje 3eMIbe;

* 3anpeMuHa OOPTHOT euIcon1a Tpedba OuTH
JjeIHaKa 3arpeMHUHU 3eMJbe — 0Baj KPUTEPUJYM je
UCIYHCH aKO EJHIICOU HajOOJhe almpOKCUMUpPA
TeOH]] Y CMUCIY METO/IC HajMambHX KBaJpara;

* Maca oOprtHor enuncouna tpeba Outu
jenHaka mMacu 3eMibe, YKIbyuyjyhu u atmocdepy,
a pacrmopes T'yCTUHE Mace yHyTap eIHUICOuAa je
NpaBUJIaH.

OOpTHHU €TUIICOM]T KOjH UCITYHh-aBa HABEJICHE
3aXTjeBe Ha3MBa CE€ CKBUIIOTCHIM]ATHUM
SITUTICOHIOM, A ITOJbE TEXKE KOj€ TeHepHIIIe Ha3NBa
ce HOPMAaJIHUM T0JbeM cuiie Texxe. Mako 3emiba
HUje MpaBU CIUICOUJ, M0JbE TEXKE CIUICOUIA
nMa (pyHIaMEHTATHU MPAKTUYHH 3HA4aj jep je
JEIHOCTAaBHO 3a pauyHambe, a OICTyIama CTBAPHOT
nojba TEXKE OJ EIUIICOMIHOT ,,HOPMAaJHOT"
10Jba JTOBOJHHO Cy Malla Jia Ceé MOTY CMaTpaTH
muHeapHuM. OBO pa3zBajambe 3eMJBHHOT 0Jba
TEXe Ha ,,HOPMAITHO* ¥ IPEOCTAIO ,,fopeMehajao*
M0Jb€ 3HAYajHO IM0jEeIHOCTaBJbYyje MpobdiieM
Wmeropor oapehuBama. 300r IPETIOCTaBILEHOT
MpaBUIIHOT pacropea T'yCTHHE Maca yHyTap
SKBHUITOTEHIIMJAJTHOT €JIMIICOU 1A HOPMAITHO MOJbE
TEXKE je Takohe MPABUITHO i MOYKE C& MATEMATUIKH
OIKMCAaTH Ha MPUJIMYHO jeTHOCTaBaH HauyrH. OcuM
TOTa, TMOBPII €KBUIIOTEHIIMJAJIHOT EJIUIICOua
j€ EKBHUIIOTEHLHjaJTHAa MOBPII HOPMAIHOT
MOTEHIIMjana Koju ce o3HayaBa ca U, a cama
BPHj€IHOCT Ha emricouy ca U,. OBa BpujeHOCT
ce Ompa Tako na Oyne jeqHaKa BpPH]EAHOCTHU
peasnHor norenuujana Ha reouny W, Hopmanna
noreHnujanHa GyHkuja U(x,),z) y NOTIyHOCTH
je onpehena (Heiskanen, Moritz, 2000):

* 00JINKOM OOPTHOT €IUIICOMIA, Tj. (heTOBUM
nojgyocama u;

* YKYIIHOM MacoMm M,

* YTAOHOM OP3MHOM .

Hexka je gar reouj Kao €eKBUIOTEHIMjaTHA
MOBPII PEATHOT 10Jba CUIIC 3EMJbUHE TEKE
¢ BpujenHowmhy peanHor moreHuujana W, u
HHBOCKH CJIUIICOU]] KA0 CKBUTIOTSHIH]jAJTHA TIOBPII
HOpPMAJTHOT YOp3ama Cuiie TeXe ¢ BpHjeqHomhy
HopMasHor norenumjana U,=W,. Y npou3sBoJbHOj
Ta4Ku reouja P, BEKTOp peaaHor yop3ama cuie
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* Minor axis of oblate ellipsoid must
coincide with the Earth’s mean rotational axis,
and it is considered that ellipsoid is rotating
around its minor axis with the sam angular speed
as Earth's;

*Volume of the oblate ellipsoid should
be equal to the volume of the Earth - this
criterion is met if the ellipsoid represents the
best approximation of the geoid in terms of the
method of least squares;

*The mass of the oblate ellipsoid should be
equal to the mass of the Earth, including the
atmosphere, and mass density distribution inside
the ellipsoid is regular.

Oblate ellipsoid that meets the above
requirements is called equipotential ellipsoid,
and gravity field generated by this ellipsoid is
called the normal gravity field. Although the
Earth is not a real ellipsoid, ellipsoidal gravity
field has a fundamental practical importance
because it is easy to compute, and the deviations
of the real gravity field from ellipsoidal normal
gravity field are sufficiently small, so they
can be considered as a linear. This separation
of the Earth's gravity on a "normal" and left
"disturbing" field greatly simplifies the problem
of its determining. Due to the assumed regular
mass density distribution inside the equipotential
ellipsoid, its normal gravity field is also regular
and can be mathematically described in a
rather simple way. In addition, the surface of
the equipotential ellipsoid is an equipotential
surface of normal potential, which is denoted
with U, and value on the ellipsoid itself with
U,. This value is chosen to be equal to the value
of the real potential on geiod W,,. The function
U(x,y,z) of the normal potential is determined
by a (Heiskanen, Moritz, 2000):

« shape of the oblate ellipsoid, ie. its semi-
axes and;

* the total mass M,

* angular velocity .

Geoid is an equipotential surface of the real
gravity fiel with the value of the real potential
W, and oblate ellipsoid is equipotential surface
of normal gravity with the value of the normal
potential U, =W, At an arbitrary geoid point
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texe m3Hocu. Oaroapajyha mpojekija Tauke
10 HOPMAJIA Ha EJIMIICOU]] J1aje TauKy Y KOjoj
BEKTOP HOPMAJIHOT yOp3ama CHIe TeKe U3HOCH
. CxonHo nedwuHMIMjaMa reouaa ¥ HUBOCKOT
€JIMTICOM 1A 33 OiroBapajyhu peasHu U HOpMaIHU
MOTEHIWjaN y Ae(PUHUCAHUM TauKaMma BpHjeaH
(Onanosuh, 2010):
(1)
WP 0=UQ

JyxuHa, ONHOCHO pacTojame wusMmelhy
reoujia U eIuIcoua, padyHaTo Mo HOpMalu Ha
EJUIICOM/I, Ha3UBa CE YHAYJAIMjOM Te0oH1a WIn
TeOUHOM BUCHMHOM U O3HayaBa ce ca , Kao IITO
je mpukaszano Ha ciunu 1 (Vanicek, Krakiwsky,
2005).

Bepmxa.na\

T'eoun

e

HHBOCKH elHIICOHI

P, vector of real gravity is. The appropriate
projection of point alongside the ellipsoidal
plumb-line gives the point at which the vector of
normal gravity is . According to the definitions
of geoid and ellipsoid, for the corresponding
real and normal potential in defined points, the
equation is valid (Odalovi¢, O., 2010):
(D
WP0=UQ

A segment , ie. the distance between the geoid
and ellipsoid, calculated over ellipsoidal plumb-
line is called the geoid undulation or geoidal
height and is denoted by, as shown in Fig. 1
(Vanicek, Krakiwsky, 2005).

Hopwmana

@

v

Cn. 1. Komnonenme ceouoa
Fig. 1. Components of the geoid

BekTop peanHor yops3ama CHie TeKe g H
HOPMaJIHOT yOp3ama cuiie Texe Y MehycoOHo ce
Pa3IHKY]y KaKo 10 MHTEH3UTETY TaKO U 10 TIPABILY.
Paznuka y nHTEH3UTETHMA jE:

Ag=g-7, @)

¥ Ha3WBa Ce aHOMAJMjOM CHJIE TEXKe, JOK
j€ pasnuKa y mpaBlIMMa yrao KOju C€ Ha3uBa
OTKJIOHOM BEPTHKAJIC HJIH OJICTYIIAEEM BEPTHKAIIC
(Onanoswuh, 2010). OTKII0OHM BEpTHKAJIE BEOMa CY
MaJli YIJIOBH, pelia BEIMYUHE HEKOJIUKO JTYIHUX
CEeKyH]IH, IIITO 3HAYM J]a C€ BEPTUKAJIC M HOpMaJIe
CKOpO TOoKJIanajy. OBa MpeTrocTaBKa o MOKJIaNamby

BEpTUKaJle W HOpMase AOJa3Hu /0 H3pakaja
MIPIIIMKOM TpaHc(opMaliije BUCHHA U3 (PHU3UIKOT

Vector of real gravity gand vector of
normal gravity Y differ from one another both
in intensity and in direction. The difference
in intensity is:

Ag=g—7, @)

and it is called the gravity anomaly, while the
difference in directions is angle, called the vertical
deflection (Odalovi¢, 2010). Vertical deflections
are very small angles, that can reach the order
of magnitude of several tens of arcseconds,
which means that the true and ellipsoidal plumb-
line almost coincide. This assumption about the

coinciding of these two plumb-lines comes to the
fore during the transformation of heights from
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y eIUIICOUIHU CUCTEM BHCHHA 1 00paTHo. MHaue,
OTKJIOHM BEPTHKAJe, HaKO MAJIU [0 HYMEPHUYKO]
BPHUjETHOCTH, IMa]y BEJIMKU KOHIIENTYaIHH 3HA4a]
y TeOHayKamMa M aCTPOHOMHJH jep MPaKTHYHO
neduHuITy HaruO reouIa y OAHOCY Ha SITUIICOU].
VY cTBapu, OTKJIOHU BEpPTUKAJE Cy OCHOBHE
KOMITOHEHTE TeOW/a, 3ajeTHO ca YHIyJalujama
Koje Ne(UHUINY HETOB IOJIOXKA] Y OJHOCY Ha
enurncona. BpujenHoct ynaynanuje reouaa y
OJIHOCY Ha OMILTH F'€OLEHTPUYHH eTUIICOu T Kpehe
ce y pacrniony oj1 oko -100 m o +100 m (Vanicek,
et al 2012).

[Topemehajuu (aHOMANIM]CKU) TOTECHITU]AT
y Tauk# ce JeUHHIIEC Kao pa3siiKa PeaHor U
HOpMaJHoT noreHnyjana (Xehumonuh, 2005, a):

r=w,U, 3)

VYHaynanuja reoua, aHoMajrja CHiie TEXe, U
KOMIIOHEHTE OTKJIOHA BEPTHKAJIC TPEICTaBIbajy
rapaMeTpe Koju Ce MOT'Y H3BECTH U3 aHOMAJTH]CKOT
MIOTEHIIHjasa, Te ce m3Mel)y lHX Mory (popMyIcaTH
pa3nuuuTe Beze. Y TOM CMUCIY Haj3HauajHUje
jenHaunHe cy bpyHcoBa Koja 10BOOM y Be3y
nopemehajHu MOTEHIMjal U YHIYIalUjy Teonaa
(Heiskanen, Moritz, 2000):

N=-%, @)

a ¢pyHIaMeHTallHa jeqHaYrHA (PU3UYKE TeO/Ie3H]je
KOja MoBe3yje MjepeHy BPHjEAHOCT aHOMAIIWje
CHJIC TeXe TeXe C HEemo3HaTuM mnopemehajHuM
norerumjanom 7T, (ibidem):

oT, 1 (ay
Ag=——l4—| 2.1 (5

METOJIE OJIPEBMBALA KOMIIOHEHTHU
TEOUJIA

OnpehuBame reouga MmoApasyMujeBa
onpehuBame HEroBUX KOMIOHEHTH, YHIyNalHja
U OTKJIOHA BEpTHKajla y OJHOCY Ha EJIUICOHUJ]
yHarpujes 3aaaror ooiamka 1 seinaune. [omrro ce
Ha OCHOBY IIO3HATHX YH/yNallKja MOTY U3padyyHaTH
Y OTKJIOHH BEpPTHKAJIA, OIPEIUTH I'€OH/] 3Ha4H 3HaTH

physical to ellipsoidal system and vice versa.
Vertical deflections, although small in numerical
values, have great conceptual significance in
geosciences and astronomy because virtually
define the slope of the geoid relative to the
ellipsoid. Therefore, vertical deflections are the
basic components of the geoid, and together with
the undulations define its position relative to the
ellipsoid. The departures (undulations) of the
geoid from the best fitting geocentric ellipsoid
range approximately between —100 m and +100
m globally (Vanicek et al, 2012).

Disturbing (anomalous) gravity potential at
point is defined as the difference between real and
normal potential (He¢imovi¢, 2005, a):

T,=W,-U, 3)

Geoid undulations, gravity anomalies and
vertical deflections are parameters that can be
derived from anomalic potential, and a variety
of relations can be formulated between them.
In this terms, the most important equations are
Bruns formula, linking disturbing potential
and geoid undulation (Heiskanen, Moritz,
2000):

N=—", (4)

and the fundamental equation of physical
geodesy, which connects the measured value
of gravity anomaly with unknown value of
disturbing gravity potential 7, (ibidem):

oT, 1 (9dy
Ag=——4—|ZL .7 (5

METHODS FOR DETERMINING THE
COMPONENTS OF THE GEOID

Geoid determination means the
determination of its components, undulations
and vertical deflection relative to the ellipsoid
with given shape and size. Because vertical
deflections can be calculated from known
undulations, geoid determination actually
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ETOBY YHIYNIAIN]Y Y CBakoj Tauku. OnpehuBame
JIOKAJTHOT TeOouJa IMoApasyMujeBa oapehuBame
yHIynamnuja y oapehernom Opojy Tayaka yHyTap
nojipydja ox uHTEpeca. bpoj u pacmopen Tagaka
y KojuMma ce oxapelyjy yHaynamnuje neduHwuiie
pesonynujy reouaa. Meroponoruja onpehuBama
reouja 3aBHCH IPBEHCTBEHO O] IOjaTaka
KojuMa ce pacrionaxe. C 003upoM Ha TOPHjEKII0
kopuitheHuX mojaTaKka MOXE CE€ H3BPIIUTH
OCHOBHA MOjjjeJla METoJa Ha TEPECTPHUKE U
carenrcke (Onanosuh, 2010). Kox Tepectprukux
METOJIa MOT'Y C€ M3/IBOJUTH:

* ACTPOrCOJICTCKM HUBEIIMAH; U

* rpaBUMETpPHUjCKa MeTozia (METO/Ia IPUM]jEHE
CTOKCOBE jeHaYMHE).

Carenutcke MEeTo/Ie Jijesie Ce peMa MPUPOJIH
NPUKYIUBCHUX I0JjaTaka Ha OHe Oa3upaHe Ha
pesyiraruma:

* AITUMETPU]CKUX ONaXKama;

* IPaJIMOMETPHjCKHX ONAKamba;

* OllaKama MyTamba CaTelInTa.

[Topen HaBelEeHUX, MOCTOje U TAaKO3BaHE
KOMOMHOBaHE METOJe KOje TMPEeACTaBIbajy
KOMOWHAIIN]y TEePEeCTPUYKUX M CATCIUTCKHUX
MeTo/la. YIpaBO OBE METOJE MMajy HajIIupy
NpUMjEHy NPUIMKOM ofpehuBama yHaynalmje
reouja. Pa3ior KOMOMHOBaWa METO/A JICKHU Y
HECaBPIICHOCTH KaKO TEPECTPUUYKUX, TAKO H
CaTeJIMTCKUX METOJIA.

Yuaynanuja N remouaa  MOXe ce
NpeJCTaBUTH y OONMKY 30Mpa JyroransacHe
(myromepuoauyHe, MI00ANHE), CPEaHOTATACHE
(cpenmorneproIuHe,pPETHOHAIIHE) U KPAaTKOTaIacHe
(KpaTKOIIEpUOAMYHE, JIOKAJIHE) KOMIIOHEHTE.
KparkoranacHe KapaKTepHCTHKE Cy MOCJbEAUIA
MoCTOjama Tormorpadckux Maca, Te ce oapehyjy
aHAM3UPABEM YTHUIaja UCTUX Ha BPUjEAHOCTH
yHIynanje. 3a norpedbe pauyyHama MOMEHYTHX
yTHUIaja y 003Hp CE y3UMajy U30CTATUIKH MOJICITH,
a Tororpag)cke Mace ce TOM IPHIMKOM JHjelie Ha
THj€eJ1a IPABUITHOT TE€OMETPH]CKOT O0JIMKA YHjU CY
IPaBUTALMOHN YTHLA]U Ae(DUHUCAHH jeTHAYMHAMA
3arBopeHor obmmka (Shen, Han, 2012). 3a
oapehuBame CpeambOTaTaCHE KapaKTEPUCTHKE
Hajuenrhe ce kopuctu CTOKCOBO pjememne (Merry,
2008). Y ToM cMHCITY, HEOTIXO/HO j€ pacroiaraT
nojlalMa rpaBUMETPHUJCKUX Mjepera onpeheror

requires only undulations to be known in
every point. Determination of local geoid
means the determination of undulations in a
number of points within the area of interest.
The number and disposition of points in
which undulations are determined, defines
the resolution of the geoid. The methodology
for geoid determination depends primarily on
the available data. With regard to the origin
of the used data, basic classification can be
carried out on terrestrial and satellite methods
(Odalovi¢, 2010). Terrestrial methods are:

* astro-geodetic levelling; and

» gravimetric method (based on Stokes
equation).

Satellite methods are classified according
to the nature of the collected data, on those
based on the results of:

e altimetric measurements;

 gradiometric measurements;

* observations of satellite orbits.

In addition to these, there are the so-
called combined methods, which represent
a combination of terrestrial and satellite
methods. These methods are widely used in
geoid determination, due to imperfections of
terrestrial and satellite methods.

Geoid undulation can be represented as
a sum of long-wave (global), medium-wave
(regional) and short-wave (local) components.
Short-wave characteristics are a consequence
of the existence of topographic masses, and are
determined by analyzing their impact on the
value of the undulations. For the purpose of
calculating these influences, isostatic models
are used, and topographic masses are divided on
regular geometric bodies, whose gravitational
effects are defined by equations with closed-
form solutions (Shen, Han, 2012). For the
medium-wave components determination,
Stokes solution is commonly used (Merry,
2008). In this regard, it is necessary to have
gravity measurements data with certain
quantity and quality. Implementation of the
results of determining long-wave components
provides global, "smooth" shape of the geoid,
with relatively small changes in the regional
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obuma u kBanureTa. VIMIIeMeHTaIjoM pe3yarara
oapehuBama AYroTalacCHUX KapakTEPUCTUKA
nobuja ce miobanHa, ,[aTka™ cIuKa reouiaa, ¢
pENaTUBHOM MalluM TIpOMjeHama YHIyJaluje
Ha PETMOHAJIHOM, M HAapOYUTO HA JIOKATHOM
HuBOy. JlyrotanacHa xapakTepucTuka oapehyje
Ce MPUMjCHOM TJI00aTHUX T'COMOTEHIIN]aTHUX
Mozena.

I'JTOBAJIHU 'EOITIOTEHIIIJAJIHU MOJEJI
EGM2008

[moGanHu reonoTeHINjaTHH MOJIEN, MOJEI
chepuux (yHKIMja, OMHOCHO MOAEN cPepHUX
XapMOHHKA, HAa3UBU Cy 3a MAaTEMAaTHYKH MOJIEI
KOjer 4nHe Koe(pHIMjeHTH Pa3Boja MMOTEHIMjajIa
nosba yoOp3ama I'paBUTALMOHE CHIIE 3eMJbE Y
pen chepunux xapmoHuka. Moxen ce nobuja
pjemaBameM npobdieMa rpaHUYHUX BPUjEIHOCTH
rpaBUTAIMOHOT TMOTEeHIOHUjala 3a cdepy.
[IpuMjeHOM TEONOTEHIIMjaTHUX MOJIENIa MOTY Ce
OAPEITUTH JyTONEPUOANYHE KOMIIOHEHTE TeOna
U ocTtaiu (QYHKIUOHATU (€JIEMEHTH) I0Jba
yOp3ama cuie 3emibuHE Texe (mopemehajHu
MOTEHLIMjaJl, aHOMallije yOp3ama CHIIe TEke)
y MPaKTHYHO CBAaKOj Tauku Ha 3emipu. Wnak,
KBAJIMTET Mojela je orpanuyaBajyhu gakxrop
HETOBOT KopHIhema. [ eonoTeHujarnn Moien
IpeAcTaB/ba IyroTajacHu, yIJauaHH MOJEI
10Jba yop3ama CHJIe TeKE U He CaJIp’KH JIOKAJIHE,
JeTajbHe KapakTepucTuke nosba. Koedurmjentu
ce padyHajy a0 oxpeheHor pena u cremena, a ¢
BehMM pesIoM U CTENeHOM pa3Boja Tpebaia Ou ce
100Uty 1 Beha TauHOCT III00ATHOT MOJIENa TeOU 1a.
MebhyTuMm, MakcuManaH pel U CTENeH pa3Boja
3aBHCH O] TYCTUHE M CIEKTpaJHE PEe30IIylHje
KopHIINEeHUX MoJaTaka.

[Toy3naHoCT 11006aTHOT TeOMOTEHIN]aTHOT
MoyIeIa HHje XOMOT'eHa 32 Ijelry 3eMJbY, T 3aBUCH
071 TYCTMHE Y KBAJIUTETA [0/1aTaka KOpUIITheHnX 3a
nojenuHa noapyyja (Xehumonuh, bammh, 2001).
[Tomanu carenuTcke anTHUMETpHje Aajy Ho0pe
pesyaTare npuiukoM oapehuBama r00aTHOT
reou/ia Ha MOPCKUM TOBPILIMHAMA. 32 padyyHambe Ha
KOITHEHUM TIOZIPYYjUMa BHILIE AK€ TIOKJIAkha Ce
IPaBUMETPH)CKUM TEPECTPHUKUM MOJAIMA YHjH
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undulations, and especially at the local level.
Lon-gwave characteristics are determined by
using the global geopotential models.

GLOBAL GEOPOTENTIAL MODEL
EGM2008

Global geopotential model, the model of
spherical functions, or spherical harmonics
model - those are the names for the mathematical
model, which consists of the coefficients
of Earth's gravity potential progression
(development) into spherical harmonics series.
Model is obtained by solving the boundary-
value problems of gravitational potential for
a sphere. Applying the geopotential model,
long-wave components of the geoid and other
functionals (elements) of the Earth's gravity
field (disturbing potential, gravity anomalies)
can be determined, virtually at each point on
Earth. However, the quality of the model
is a limiting factor in its use. Geopotential
model represents the long-wave smoothed
model of gravity field and does not contain
local, detailed features of the gravity field.
The coefficients are calculated up to a certain
order and degree, and with a greater order and
degree of progression more accurate global
geoid model should be obtained. However,
the maximum order and degree of progression
depends on the density and spectral resolution
of used data.

Reliability of global geopotential model
is not homogeneous for the entire Earth, and
depends on the density and quality of the data
used in specific areas (Hec¢imovi¢, Basi¢,
2001). Satellite altimetry data give good
results when determining the global geoid at
sea surfaces. For the calculation on the land
area, more attention is paid to the terrestrial
gravimetric data, the quality of which causes
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KBAJIUTET yCIIOBJbABA MIOY3/1aHOCT MOJIeNIa TeOH1a.

[100asHY FeONOTEHIIM]aTHI MOJIEIIN Y OCHOBH
ce 3amajy momohy koedunujenara cdepno-
xapmonujckux ¢ynkuuja C u S (Xehumosuh,
2005, a). Pa3Boj cepro-xapMoHHjcKuX (pyHKIH]ja
y pel BpIIM C€ J0 MaKCUMAJIHOT CTENeHa 7 |
MaKCHUMaJHOT peia /m, a HBUXOBE KOHKDPETHE
BPH]ETHOCTH 3aBUCE O] KBAIUTETA U TUCTPUOYIIH]je
nojiaTaka KopuheHnX MPHIMKOM MOJICTIOBamba.
VY HEKHM MOJEJHMMa CY, NMOpPEe] XapMOHH]CKHX
koepuuujenata C u S, 3agare u oarosapajyhe
BPUjEJHOCTU CTaHAApIHUX OJCTyNama
KoeduMjeHara, o, u o..

[Topemehajur moTeHIMjan W3 TI0OATHOT
TeOINOTEHIIMjATHOT MOJIENIa PadyyHa C€ Ha OCHOBY
u3pasa (ibidem):

r_GM "‘X‘“{(ﬁ’ J i (AC,, cosmh+AS,, sinmh)P,, (cosf),
m=0

r =\r
IIpU YeMmy je:

* GM — reoueHTpUYHA TpaBUTALMOHA
KOHCTAHTA;

* 1, 6, r —cdepre xoopauHare;

*1,m —CTEIeH U peJl pa3B0ja reornoTeHIIN]aTHOT
Moyiena;

* g — BeJIUKa T0JIy0ca CJIUIICOU/Ia;

« AC, , AS, — HyMepHuKH KOe(UIIHjeHTH
MoJiesla 3aCHOBaHM Ha IoJaluMa Mjepema, a
NIPE/ICTaBIbajy PA3IMKy Koe(HIIMjeHaTa TOTIIyHO
HOPMaJIM30BaHUX C(HEPHUX XaPMOHHKA PEATHOT U
HOPMAJTHOT 110Jba YOp3ama CHUJIe TEXKE;

* Tlpg~ MAKCHMAJHH  Pa3Boj r100aJTHOT
T€OTNOTEHIIMjaTHOT MOJICIIa;

* Y — HOpMaJIHa BPUjEAHOCT yOp3ama cuie
TEeXE; U

* P, (cos®) — Hopmupane JlexaHapose
cthepHe (yHKIIH]jE IPBE BPCTE.

Koedwunmjentr Hrku of1 crenieHa n=2 jeTHAKU
Cy HYJIU ¥l HUCY 3aJIaTH jep je IPETIOCTaBIbEHO J1a
Cy Mace KOpHUIITNEHOT eUTICON A i 3eMJIbE jeHAKE,
TE JIa Ce IIEHTap CJIMIICOM/a TOKJIana ¢ EHTPOM
Mmace 3emube. Crora ce KOCHUIMjEHTH HHKET
CTeleHa pas3Boja o1 n=2 Ha3uBajy JaTyYMCKHM
koepunujerTuma. Ha ocHoBy mopemehajHor
NOTEHIIMjaJla MOTY C€ OAPEIUTH H OCTalu

reliability of geoid model.

Global geopotential models are basically
given by using the coefficients of the spherical-
harmonic functions C and S (Heéimovi¢,
2005, a). Development of spherical-harmonic
functions into functional series is performed
to the maximum degree » and maximum
order m, and their actual values depend on
the quality and distribution of the data used
during modeling. In some models, besides the
harmonic coefficients and , the appropriate
values of standard deviations of coefficients
o, and o are also specified.

Disturbing potential from the global
geopotential model is calculated on the basis
of the equation (ibidem):

(6)

where:

* GM — geocentric gravitational constant;

* 4, 0, r — spherical coordinates;

» n, m — degree and order of geopotential
model progression;

* a — semi-major axis of the ellipsoid,;

AC, , AS,  — numerical coefficients of
the model based on the measurement data,
and represent the difference between the
coefficients of fully normalized spherical
harmonics of real and normal gravity field;

* n_. — the maximum development of the
global geopotential model;

* y—normal value of gravity; and

* P, (cos®) — normalized Legendres
spherical functions of the first kind.

Coefficients lower than degree n=2 equal
to zero and are not given because it is assumed
that the masses of used ellipsoid and the Earth
are equal, and that the center of the ellipsoid
coincides with the Earth’s center of mass.
Therefore, these coefficients, with the degree
of progression lover than n=2, are called
datum coefficients. On the basis of disturbing
potential, also other functionals of gravity
field can be determined.

Based on the usage of Bruns formula,
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(byHKIMOHAM TI0Jba yOp3ama CUIIe TeXe.

Ha ocnoBy bpyHcoBe jegnaumne noOwuja
ce M3pa3 3a pauyHame YyHAyJaluje Teouaa
U3 MI00ATHOT TeONOTEHIH]aTHOT MOoJjena
(Xehumosuh, bamuh, 2001):

_ GM%s(a
VY n=2

Monen EGM2008 (Earth Gravitational Model
2008) je mrobaJHM TEONMOTEHIMjaTHU MOJEI
HOBHjer Aaryma, oojaBsbeH 2008. ronune ox1 cTpaHe
U. S. National Geospatial-Intelligence Agency
(NGA). Kao ocHoBa 3a pa3Boj Mojena KopuiiheH
je ITG-GRACEO3S wmoxmen aHoMaiIujcKOT
nosjra yopsama cuie 3eMJbUHE TEKE U HEMY
ofroeapajyha koBapujamroHa MaTpuiia, 1001jeHa
MPUMjEHOM METOIe HajMambuX KBaipaTa. OCHOBHH
MoJalli 3a padyHame C(hepHO-XapMOHHU]jCKUX
Koe(uIjeHara cy aHoMalnje yop3ama CHie TEKe,
oapeheHe Ha TI00aTHOM HUBOY M Je(hUHHUCAHE
npaBuIIHOM MpesxoM (engl: grid) pesomymmje 5 x
5 JyYHHX MUHYTA, IITO YKYITHO MPEICTABIba OKO
9,3 MmuimoHa BpujenHoctr anomanuja (Hirt, 2011).
I'pun je dbopMupaH Ha OCHOBY TEPECTPHUKHX
IPaBUMETPH)CKUX U AITUMETPHU]CKUX Mjepeba, IPH
4eMmy Cy Haj3HAYajHUjU MOJAld KOHTHHYHUPAHOT
onaxama carenurcke mucuje GRACE (Gravity
Recovery and Climate Experiment) y nepuony oz
57 mjecerm. OBy MHCH]y YHMHE ITAPOBH CATEIIUTA HA
HHUCKHUM OpOUTama umja OfCTyama OJ1 3ajeTHIYKEe
MyTame MpYy’Kajy MoAaTKe O MOoJby yOp3ama cuie
Texe. Y MOApyYjuMa C MambOM PE30NIyILHjOM
JIOCTYIIHUX IOJjaTaka, rPaBUMETPHjCKU TOAAIH
Cy MNpOIUjEHEHU H JONYyHEHH Ha OCHOBY
tonorpaduje. Koepuuujentu omor momena
cpauyHaTu Ccy 110 pena u creneHa 2 159 (oxo
4,7 munuoHa Koe(ulMjeHara), a TOCTOJU H
nofaTHa MOTYNHOCT 3a ONIMOHO KOPUIITEH-E
KoeuuMjeHaTa pa3BujeHuX 10 crenena 2 190
(Odera, et al 2012). IlomrTo Ta4HOCT ¢ KOjoM he
outH onpelene myroragacHe KOMIIOHEHTE TeouIa
3aBUCH OJI:

* KBAJUTETa ONaXauyKor Marepujaia
KOPUIITEHOT mpHu oapehuBamy r1I06aTHOT
r€OIOTEHIIN]aJTHOT MOJIEINA, OTHOCHO Of] TAYHOCTH
ca KojoM cy oapeheHu KoepUIHjeHTH MOJIENa; 1

* CTeNeHa U pena Mojena,

N
r

m=

the equation for computing geoid undulations
from a global geopotential model is obtained
(He¢imovi¢, Basi¢, 2001):

- ) i(A@nm cosm\ +AS, sin m?»)ﬁnm (cos0). (7)
0

Model EGM2008 (Earth Gravitational
Model 2008) is a recent global geopotential
model, published in 2008 by the U.S. National
Geospatial-Intelligence Agency (NGA). As a
basis for the development of the model, ITG
GRACEO3S model of anomalic field of gravity
acceleration was used, and its corresponding
covariance matrix obtained by applying the
method of least squares. Basic data for the
calculation of spherical-harmonic coefficients
are the gravity anomalies, determined globally
and defined by regular grid with resolution
of 5 x 5 arcmin, representing a total of
approximately 9.3 millions of anomalies
(Hirt, 2011). Grid is formed on the basis of
terrestrial gravity and altimetry measurements,
with the most important data from continuous
observations of satellite mission GRACE
(Gravity Recovery and Climate Experiment) in
the period of 57 months. This mission consists
of pairs of satellites in low orbits, whose
deviations from the common orbits provide
informations about the gravity field. In areas
with lower resolution of available data, the
gravimetric data were evaluated and amended
on the basis of topography. The coefficients of
the model are calculated up to order and degree
of 2159 (about 4.7 million coefficient), and
there is an additional possibility for optional
use of coefficients developed to the degree 2
190 (Odera, et al 2012). Since the accuracy
of determined long-wave geoid components
depends on:

* quality of measurements used in
determining the global geopotential model,
ie. the accuracy model coefficients; and

* degree and order of the model,

it can be concluded that, in the context
of accuracy, the EGM2008 is significantly
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MOXKe ce KoHcTaroBaTu na je EGM2008 y
KOHTEKCTY Ta4HOCTH 3HAuajHO yHampujeheH y
oqHOCYy Ha mperxomHe monene (Xehumoswuh,
bamuh, 2001; Pavlis, et al 2008).

VYHaynamnuje reousia cpadyHare MpUMjeHOM
mozena EGM2008 oagHoce ce Ha reoleHTpUYHU
enmunconsr cucrema WGS84, koju je 3aman
napamerpuma (Onanosuh, 2010):

e a=06378137 m;

« £=1/298.257223563;

« GM=3.986004418 - 10! m3s%;

e ®=7292115-10" rad/s.

Catenutcke mucuje CHAMP (Challenging
Minisatellite Payload), GRACE u GOCE (Gravity
Field and Steady-State Ocean Circulation Explorer)
neUHUITY HOBE CTaHAAple Y MOJEIOBamby
I00ATHUX TEOMOTEHIjaTHUX Mojena. O4exyje
Cce Jla TeONMOTCHIMjAIHH MOJEIN Y CKOPH]jO]
oynyhnoctu omoryhe onpehuBame TinoGamHOT
reoysia ca CTaHIApJHOM LEHTHUMETapCKOM
tauHotthy (Triarahmadhana, Heliani, 2014).

[TPAKTUYHO PAYYHAILE

[IpakTHuyHH [AMO paja NOApa3yMHUjeBa
onpehuBame AYronepuoiuYHUX KOMIIOHEHTH
reouja Ha noapy4jy Pemyonmke Cpricke, Taunuje
bama Jlyke u okonuHe. PauyHame yHTymammja
Te0u/1a U3BPILCHO je 3a IUpe MOAPYYje TAKO3BAHE
bawanyuke KpajuHe, OJZHOCHO TPOCTOP
cjeBeposanaaHor aujena Pemybnuke Cprcke.
[TocMarpano moapydje je 4eTBOpOyraoHOT 00NIMKa,
ouBnucHO Taukama A, B, C u D. Tauka A Hanazu
ce Ha Teputopuju OmmruHe PubHuk, Tauka B Ha
noapyy4jy Onmrune 3aBunosuhu, Tauka C je Ha
tepuropuju Omurune bpon, a D Ha Teputopuju
Onwtune Hosu I'pan. Ipukas pacnopena Tauaka
JIaT j€ Ha CIIMILIM 2, a TeOJICTCKE KOOPAMHATE TauyaKa
nare cy y tabemnu 1.

improved in comparison to previous models
(He¢imovi¢, Basi¢, 2001; Pavlis, et al, 2008).

Geoid undulations computed by applying
the model EGM2008 refer to the geocentric
ellipsoid of system WGS84, which is defined
with parameters:

* a=06378137 m;

« =1/298.257223563;

« GM =3.986004418 - 10'* m3s?;

* ®=7292115-10-11 rad/s.

Satellite missions CHAMP (Challenging
Minisatellite Payload), GRACE and GOCE
(Gravity Field and Steady-State Ocean
Circulation Explorer) define a new standards
in global geopotential models modeling. It is
expected that in the near future, geopotential
models should enable the determination of
the global geoid with standard centimeter
accuracy (Triarahmadhana, Heliani, 2014).

PRACTICAL COMPUTATION

Practical part of the research is the
determination of long-wave geoid components
in the Republic of Srpska, namely the city of
Banja Luka and its adjacency. Computation of
geoid undulations has been done for the wider
area of so-called Banja Luka Krajina, or the
northwestern part of the Republic of Srpska.
Analyzed area has a rectangular shape, edged
with points A, B, C and D. Point A is located
in the municipality of Ribnik, point B in the
municipality Zavidovi¢i, point C is in the
municipality of Brod, a D in the municipality
of Novi Grad. Display of points disposition is
shown in Figure 2, and geodetic coordinates
of the points are given in Table 1.
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Tab. 1. Koopouname epanuunux mavaka nocmampanoe noopyja
Tab. 1. Coordinates of border points of the analyzed area

Tauka (p[o ’ "] ;t[o ’ ”]
A 44 23 00 16 31 00
B 44 23 00 18 01 00
C 45 08 00 18 01 00
D 45 08 00 16 31 00

Ha ocHOBy mnpuka3zaHux KoopJauHaTa
IPaHUYHHUX Tayaka BUJJBUBO j€ Jla TOCMaTpaHo
noapyyje 3aysuma 0°,75 no mmpunm u 19,5 mo
TYXUHH, TITO MPEICTaBba MOBPIIHHY O OKO 9
905 km2. 360r gobujama mTo 00JHE MOATIOTE 32
WMHTEPHONAIH]y Y CMUCTY TyCTHHE ofpeheHux
yHAyJaIuja, ToApyyje o WHTepeca MpaBUITHUM
TPUJIOM TIOJIMjeJbEHO j€ Ha CEKIIMje AUMEH3Hja
15 x 1',5. Ha Taj HauMH 10 MIUPUHU je To0ujeHa
31 Tauka, a o AyXuHU 61 Tauka, IITO YKYITHO
npeacrasiba 1 891 Tauky y KojuMa cy cpadyHare
yaynamuje. [Ipocjedno pacrojame n3mely rauaka
u3HocH 2,72 km.

Based on these coordinates of border points,
it is evident that the observed area occupies 0°,75
in latitude and 19,5 in longitude, which represents
an area of approximately 9 905 km2. For the sake
of getting a better base for interpolation in terms
of density of determined undulation, a regular grid
was used for the division of observed area into
sections with dimensions 1',5 x 1',5. In this way,
31 point in latitude is obtained, and 61 point in
longitude, which represents a total of 1 891 points
at which the undulations are calculated. Average
distance between two points is 2.72 km.

Google eart!
i

Cn. 2. Pacnopeo epanuynux mavaka noopyuja Ha Kojem cy cpadyHame yHoyiayuje
Fig. 2. Disposition of border point of observed area

3a pauyHame YHIyJIallija Teona y Taykama
rpuga kopumheH je codTBep TI00aTHOT
reonoteHnujaHor Mmoaena EGM2008 Gaszupan
Ha nporpamckom je3uky FORTRAN. Codrtrep
¥ TOTpeOHU TOAAIN MPEY3ETH Cy Ca WHTEPHET
ctpanune: http://earth-info.nga.mil/GandG/

To compute geoid undulations in grid
points, software of the global geopotential model
EGM2008 was used. This software is based on
the FORTRAN programming language. Software
and necessary data were downloaded from the
website: http://earth-info.nga.mil/GandG/wgs84/
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wgs84/gravitymod/egm2008/egm08 wgs84.html.
[Toctymak padyHama je cnenehu:

L.

Y uctu ¢ongep morpeGHO je CMjeCTUTH
nporpam EGM2008 Harmonic Synthesis
Program (hsynth WGS84.f), Te noxymenre
KOju cajpxke KoeduuujeHte norpebHe 3a
pauyHame, Spherical Harmonic Coefficients
for Earth's Gravitational Potential — Tide Free
System (EGM2008 t02190 TideFree.gz) u
Correction Coefficients (Zeta-to-N_to2160
egm2008.gz);

Daji1 ca yna3HUM MojIaIIMa CaJIPKH T€0JICTCKE
KOOp/IMHATE Ta4yaka, MU ropehaHe y KOJIOoHEe U
U3paXKEHE JICIIMMAITHUM OpOjeM y CTEeTIEHNMA,
a ¢opmupa ce kao Notepad JOKyMEHT KOju
Ce 3aTHM cadyBa y BHJY JOKYMEHTa MUMCHa
INPUT ca excren3ujom DAT (makie, y mosse
File Name ce ynucyje INPUT.DAT) y uctom
donmepy raje cy cmjemrTeHu codTBep u
KoeumjenTH. 3a TuI JoKyMeHTa (Save as
Type) 6upa ce onmmja All Files.

JIBOCTpYKMM KIIMKOM Ha WKOHY IporpaMa
hsynth. WGS84.f mokpehe ce codtsep,
OJTHOCHO TIOYMIbE padyHame YHIyJaluja.
Bpujeme pauyHama 3aBHCH 01 Opoja YHECEHUX
H0/IaTaKa, Tj. Ta4aka. Y KOHKPETHOM IIpUMjepy,
3a pauyHame 1 891 BpujenHocTH yHIynamnmja,
nporpamy je morpedno oko 10 munyTa. 3a ce
BpUjeMe payyHama Ha MOHUTOPY je aKTUBAaH
IpO30p Mporpama.

[To 3aBpreTKy 00paje mojaraka MporpamMcKu
po30p ce caMm 3arBapa, a y Qoiuepy ce
110jaBJbyje (aji1 ca M3Ia3HuM ITOAAIMa, UMEHA
OUTPUT.DAT. V¥ ¢ajny cy koopauHaTama
TavyaKa npuapyKeHe oroBapajyhe BpujerHOCTH
YHIyJaluja u3pakeHe y merpuma. Msnasuu
HOZIAIM Cy UCTOT (popmaTa Kao W yJaas3HH, Tj.
JOKYMEHT ce oTBapa y nporpamy Notepad.

OnucaHuM MOCTYIIKOM payyHamwa JyroTalacHUX

KOMITOHEHTH T€Ou/1a 3a CjeBepO3arajHu 10
Peny6muke Cpricke, 1oOujeHe Cy BpHjEIHOCTH
yHIynayja 3a 1891 tauky, Te cy cpauyHare:
MakCHMallHa YHOyJaluja , MUHUMAaIHa
YHAyJaIMja , pacroH, Tj. pa3ifKa MaKCUMaTHe
¥ MHUHUMAaJIHE BPUjEOHOCTH YHAyJanuje ,
U TMpocjedHa yHAynanuja . Pesynartaru cy
IIpUKa3aHu y Tabenu 2.

gravitymod/egm2008/egm08 wgs84.html. The
method of calculation is as follows:

1.

It is necessary to put in the same folder
program “EGM2008 Harmonic Synthesis
Program” (hsynth WGS84.1), and documents
containing the coefficients needed for
computing, “Spherical Harmonic Coefficients
for Earth's Gravitational Potential - Tide Free
System” (EGM2008 t02190 TideFree.gz)
and “Correction Coefficients” (Zeta- to-N
t02160 _egm2008.gz);

File with the input data contains geodetic
coordinates of points, arranged in columns and
expressed in degrees with decimal number; it is
formed as a Notepad document, which is then
stored in the form of document named INPUT
with the extension DAT (ie., in the File Name
field is entered INPUT .DAT) in the same
folder where you have placed the software and
coefficients. For the type of document (Save
As Type) selects the option All Files.
Double-click on the program icon ,,hsynth
WGS84.f runs the software and starts
the process of undulations computing.
Computation time depends on the number
of input data, ie. points. In this example, for
the calculation of 1891 undulation values, the
program needs about 10 minutes. During all
computation time, the program window is
active on the monitor.

Upon completion of the data processing,
program window will be closed, and the file
with the output data, named OUTPUT.DAT,
appears in the folder. In the file, the coordinates
of the points are now associated with the
corresponding values of undulations in meters.
Output formats are the same as the input, ie.
document opens in Notepad.

By using described method for calculation of

long-wave geoid components, undulation
values for 1 891 points in northwestern part of
Republic of Srpska are obtained. These values
are also determined: maximum undulation ,
minimum undulation , range, ie. difference
between maximum and minimum values of
the undulations , and average undulation .
The results are shown in Table 2.
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Tab. 2. Kapaxmepucmuune 6pujedHoCmu YHOYIAyuja
Tab. 2. Characteristic values of undulation

Nmax [m] m]

min [

AN [m] N=[m]

47.45 45.58

1.87 46.37

Tayka ¢ MakKCHUMajHOM BpHjeAHOIINY
YHAyJalyje Halla3h ce€ y JYy)KHOM JHjeny
MOCMaTpaHoT MOApYYja Ha TUTAHWHCKOM MAacHBY
bopja, a Tauka Cc HajMakbOM YHYJAIHjOM
Hajla3| ce Ha cjeBepy, y PemyOmumm XpBarckoj
(bpoacko-nocaBcka >xymanuja). Pesynratu
pauyHama oOpahenu cy um y codrTBepy Saga
GIS. IlpumjeHoM OBOT' MPOrpPaMCKOT TaKeTa
KpeHpaH je NMpuKa3 KOHTUHYAIHHX YHIyJaluja
Ha [HJEJIOM TIOCMaTpPaHoOM TOJPYyYjy. ¥ OCHOBH
oBoOT onipehuBama je nHTepIonaiuja, a pe3yararu
Cy TIpHWKa3aHU y BHJy XUIICOMETPH]CKE CKaje
00ja (cnuka 3) u uzoxurncH (ciuka 4). Busyennu
MIPUKa3 Mpy’Ka JoaaTHe HHPOPMAIIHje O PaCIopeTy
YHIyJalnja, a TeHepajJHu 3aKJbydak je Ja Cy
yHIynamnuje HajBehe y jy’)KHOM M JyTOMCTOYHOM
IJIAHWHCKOM TIO/IPY4]jy, IOK C€ MpemMa cjeBepy
cMambYyjy.

Point with the maximum value of the
undulation is located in the southern part of
the observed area on the Borja mountain, and
point with the smallest undulation value is
located in the north, on the territory of the
Republic of Croatia (Brod-Posavina county).
Results of calculation are also processed in
Saga GIS software. By applying this software,
display of continuous undulation on the entire
analyzed area is created. Interpolation is in
the basis of this determination, and the results
are shown as hypsometric color scale (Figure
3) and contour lines (Figure 4). The visual
display provides additional information about
the undulations disposition, and the general
conclusion is that the undulations are highest
in the southern and south-eastern mountainous
area, while to the north are reducing.

Jlerenna

Cn. 3. Yuoynayuje eeouoa npedcmaswene xuncomempujckom ckanom ooja - nezenoa y [mj
Fig. 3. Geoid undulations represented by hypsometric color scale - a legend in [m]

100
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Cn. 4. Yuoynayuje ceouoa npeocmaswene uzoxuncama [mj
Fig. 4. Geoid undulations represented by isohyps [m]

NnentnunuM mocTynkoMm onpehene cy
YVHIyJIalyje 3a mupe noapydje rpaaa bama Jlyke
nuMeHsdja 6,6 km x 5,6 km. [TpuMjermeH je HemTo
rymhu rpuf ca ykymHo 589 tayaka, a rooujeHa je
npocjeuna yuaynamuja N = 46,37 m 1 MakcuMasHa
npomjeHa yuayiamnyje on 12 cm. OBu pesynraru
noTBphyjy Te3y naa yHOyJamuje Ha MambUM
TepuTOpHjamMa 0OUjeHEe W3 TeOMOTCHIINjaTHUX
MoOjIeJIa TIPYXkajy camo TI00aIHY MpencTaBy
0 TIOJNIOXKAjy reouja, Te C€ MOpajy IAOMyHHUTH
PETHOHAITHOM U JIOKaJTHOM KOMITOHEHTOM.

3AKJbYYHAK

[Tojam reoupma kao QyHIAMEHTAIHE
SKBHUITOTSHIIN]aJTHE TOBPIIH O] BEJIMKOT je 3Hayaja
y (U3MYKO] TeOAe3Uju U TEONe3Hju YOIIIITE.
I'eonn ce omucyje Mpeko CBOjUX KOMIIOHECHTH,
YHIyJIAIMja ¥ OTKJIOHA BEpTHKala y OAHOCY Ha
emuncoua. OnpeauTu reou]] Ha HEKOM TIOIPYY]jy
3HAYM MO3HABATH FErOBE KOMIIOHEHTE y CBAKOj
Tayku mocmarpaHor mnoxapydja. OCHOBHH
MaTeMaTHYKH amapar 3a BeroBo onpehusame je
Teopuja noTeHujana. Mako npeacraBaba BakaH
KOHIIETIT Beh TOTOBO J1Ba BUjeKa, METOJIE MPEIIU3HOT
onpehrBama reorIa pa3BrjeHe Cy TEK y MOCIIEIHIX
HEKOJIUKO JICTICHU]a.

Using the identical procedure, undulations
are also determined for the city of Banja Luka,
covering an area of 6,6 km x 5,6 km. Slightly
denser grid is applied with a total of 589 points,
and the resulting average undulation is N = 46.37
m, and a maximum change of the undulations is
12 cm. These results confirm the hypothesis that
the undulations on the smaller territories obtained
from geopotential models only provide a global
ilustration of the geoid position, and must be
supplemented by regional and local component.

CONCLUSION

The concept of the geoid as a fundamental
equipotential surfaces is of great importance in
physical geodesy and surveying in general. Geoid
is described through its components, undulations
and vertical deflections related to the ellipsoid. To
determine the geoid in an area means knowing its
components at any point in the observed area. Basic
mathematical apparatus for its determination, is
the potential theory. Although it represents an
important concept for almost two centuries, the
methods of precise geoid determination have been
developed only in the last few decades.

As a functional of anomalic gravity field,
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JEJAH BACU'Rh, CJTABKO BACUJBbEBU'h U JIPATOJbYB CEKYJIOBU'h
DEJAN VASIC, SLAVKO VASILJEVIC AND DRAGOLJUB SEKULOVIC

VYuaynanuje reouna ce, Kao (yHKIIHOHAT
AHOMAJIM]CKOT TOJha yOp3ama cuie 3eMIbUHE
TEXe, MOXE MNpPeICTaBUTH Kao KoMOWHanuja
IAyroTajiacHe, CpeAbeTalacHe U KpaTKoTalacHe
KOMITOHEeHTe. JlyroranacHe Win AyrornepuoanvHe
KOMIIOHEHTE ofipel)yjy ce mpuMjeHOoM Io0aTHUX
reonoTeHIUjaIHuX Monena. OBH Monenu y
OCHOBH TPEJICTaBIbajy KoehuiujeHtre chepHo-
XapMOHUJCKOT pa3Boja (yHKIHja MOTEHIUjana
rpaBUTALIOHE CHJIe 3eMibHHE Texe. [IpumjeHom
reONOTEHIIMjATHIX MOJIea 100HMja ce TaKO3BaHH
yrjlayaHd MOJIENI TeOHJla TaYHOCTH HEKOJIHMKO
neummerapa. Odekyje ce na he Hampemak
TEXHOJIOTH]jE, Y TIPBOM DPEIy HOBE CaTEIUTCKE
MHUCH]j€, TOTIPUHHU]ETH Pa3BOjy IIOOAIHUX MoJIeTIa
koju he oMoryhuTtH padyHame qyronepuoandHuX
KOMITIOHEHTH I'eOr/Ia C IICHTUMETAPCKOM TaqHOIIhy.

[Ilpumjenom co¢pTBepa ria00aTHOT
reonoreHuyjanHor mogena EGM2008 cpauynare
Cy IyronmepuoAnYHE KOMIIOHEHTE TIeoHja Ha
nonpyyjy bama Jlyke u cjeBepo3anagHor aujena
Peny6nuke Cprcke. [lpu toM je mobujena
MpOCjedHa BPUjeAHOCT YHAyAIH]e o1 0ko 46 m, ca
TEHJICHIIM]OM CMambHBamba OJ1 jyra IpeMa cjeBepy.
Kako 6u ce Ha moapyujy PemyOmuke Cpricke
OJIPE/INO TEOH]] BUCOKE PE30IyIrje, TOTPEeOHO je
Ha OCHOBY 00pal)eHnX pe3y/rara rpaBUMETPH)CKIX
Mjepema U MPUMJEHOM JUTHUTATHUX MOJeIa
TEepeHa IMOMpaBUTH pe3yiaTaTe aolOujeHe u3
T€ONOTEHIIMjATHOT MOJIEJIA 32 CPEAOTANIACHY U
KPaTKOTaJIaCHY KOMIIOHEHTY.
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Abstract: Agrarian development in Potkozarje region is characterized with different problems caused by natural
conditions and decades of destructive social-economic processes. The dynamic social reorganization and spatial mobility
of Potkozarje population towards the developed regional centers largely affected the functions and cultural physiognomy
of the region. Referentially, some issues of agrarian development were estimated and a potential model of regional

development was defined.

Key words: agrarian zones, development processes, development issues, sustainable development.

YBOI

[ToTko3apje je ycioBHO audepeHIupaH
PETHOHAIHU CUCTEM Yy CjeBEpO3aIaJHOM JIHjery
Penybnuke Cprcke. Y aaMUHHCTPAaTHBHO-
TEPUTOPUJATTHOM CMUCIY NpUIaja 3ajeJHuIama
pa3IMuUTe TEPUTOpUjaTHE OpraHu3aluje U
craryca — I'pagy bawoj Jlyuu u ommrunama
Hosu I'pan, [Ipujenop, Kocrajuuua, Kozapcka
Hy6una, I'pagumka u Jlakramu. Pernonannu
cucTeM 3axBara rnpoctop ox 1848,3 kM2, y kojem,
npema nporgjeru 3a 2010. ronuny, >kuBu oko 99.962
CTAaHOBHUKA, MU 6,9% yKyIHOI CTAaHOBHUILITBA
PenyOnuke Cpricke. OBaj cUCTEM CMjEILTEH je Yy

INTRODUCTION

Potkozarje is a conditionally differentiated
regional system located in the north-west
part of the Republic of Srpska. According
to administrative-territorial division, it
belongs to communities of different territorial
organization and status — City of Banjaluka,
and municipalities of Novi Grad, Prijedor,
Kostajnica, Kozarska Dubica, Gradiska, and
Laktasi. The regional system covers the area
of 1848, 3 km2 which is populated by 99, 962
people or 6, 9% of total Republic of Srpska
population according to 2010 data. This system
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TABA MULIUIULKU-TOMUR 1 BOPUC CITACOJEBUR
TANJA MISLICKI-TOMIC AND BORIS SPASOJEVIC

00oxy ITanoHCKOT OaceHa, a y PU3NUKOM CMUCITY
9uHU Ta ner mukpoperuja: CjeBeposamamHo,
Cjeepoucrouno, Mcrouno u Jyxxuo Ilotko3zapje.
CBaka 0j1 HaBEJCHUX MHUKPOpPErHja Hala3u ce y
cdepu yTHUIlaja jeHOT Of MPETXOTHO HABEJCHUX
pa3BOjHUX IIEHTApA.

is located within the margin of Pannonia basin,
and physically includes five micro-regions as
follows: West, North-west, North-east, East,
and South Potkozarje. Each of these micro-
regions is in the sphere affected by one of the
abovementioned centers of growth.
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Ipunoe 1. Tonoepagpcka kapma paszmjepe 1:300, 000 ca yypmarnom epanuyom Ilomxozapja
Annex 1. Topographic map of Potkozarje 1:300, 000 with line of demarcation
W3Bop: Bojroreorpadcku uncruryt, Tonorpadceka kapra 1:300 000, beorpaa, 1976, miuct bamanyka
Source: The Military Geographical Institute, Topographic map 1:300 000, Belgrade, 1976, Banjaluka section

I'EOJIOIIKO-MOP®OJIOIIKH YCIOBU

[Tpuponna puznonomuja [lotkozapja oriena ce
Y PEJIaTHBHO] XOMOT'€HOCTH €JIEMEHATa MPUPOJTHE
cpeauHe, NoceOHO pesbeda U eKO-BereTalujCKIx
cuctemMa. Ha mpBom creneHy (U3HOHOMCKE
(mpupoaHO-(hU3MOHOMCKE) pEeruoHaNHu3alnje,
[Totko3apje ce nudepeHuupa Ha noapyyja opaa
1 noOpha 1 KOHTaKHY 30HY HIDKHX OOpOHaKa ca
BUILIM OOOHUM JIHj€JI0OBUMA M0Jba U aJTyBUjaJTHUX
paBHHU.

VYKymnaH pa3Boj arpapa y MHOToMe je oapehex
CTPYKTYypOM pesbeda, ToceOHO XUTICOMETPH]OM U
EKCIIO3UITUjOM, T€ KIMMATCKHM, XHJIPOJIOIIKHM
U TMEJO0JIOIIKUM YCIOBUMa YKJbyuyjyhu u
OrpaHHUYCHHA.
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GEOLOGICAL-MORPHOLOGICAL
CONDITIONS

A relative homogeneity of natural
elements, especially the relief and eco-
vegetation system, is typical of the natural
physiognomy of Potkozarje region. At the first
level of physiognomic (natural physiognomic)
regionalization, Potkozarje is divided into an
area of hills and foothills and a contact zone of
low slopes and high orbital and alluvial plains.

The overall agrarian development is
largely affected by the relief structure,
especially its hypsometry and exposition,
along with the climate, hydrological, and
pedological conditions.



SOME ISSUES OF AGRARIAN DEVELOPMENT IN POTKOZARJE REGION

HEKU TTPOBJIEMU PA3BOJA ATPAPA V TIOTKO3APJY

Taob. 1. Xuncomempuja Ilomxoszapja
Tab. 1. Hypsometry of Potkozarje region

Iospmmaa (xm?)/Surface (km?)
KoHTakTHa 30Ha HIJKHX
06paHaKa}, ca BHIIUM Iamicko
Muxkpoperuje obomHmM JICITOBIMA TT07bd Bucoka Opma u moapydje
IMoTko3apja/ YicynHa 1 ATYBH]ATHIM PaBHHMa/ no6pha/High hills Kozape/
S noBpIrHA(KM?)/ Contact zone of low slopes . .
Potkozarje micro- . . . and foothills Mountain area of
: Total surface (km?) | and high orbital and alluvial .
regions plains Potkozarje
10 200 m.1.B./ up to 200 o1 200-500 m.H.B./ " HHE?:SOiZOSOO
altitude above 200 altitude | " .
altitude
Hcrouno/East 313.6 62,9 250,7 18,3
CjeBeponcToaHo/
North-cast 454.3 298,7 155,6 29,9
CjeBepozanaHo/
North-west 497.4 3218 176,4 1,2
Bamagno/West 244 4 79,6 164,8 0
Jyxno/South 337.8 145,4 192,4 89,9
YKVYIIHO/TOTAL 1848.3 908,4 939,9 139,3

W3zBop: Bojuoreorpadceku uncturyt, Tonorpadeka kapra 1: 300 000, beorpan, 1976, nuct bamanyka
Source: The Military Geographical Institute, Topographic map 1:300 000, Belgrade, 1976, Banjaluka section

CjeBepozamanno Ilotko3apje, cMjemiTeHo je

North-west Potkozarje merges

the

Ha KOHTAKTY CjeBepo3aragHuX 0OpoHaKa INIaHUHE
Kozape u [lybuuke paBHH, Kojy unHe [[yOuuka
paBHulla, Kuemnosse 1 A1je0BU pyjeuHHX I0TMHA
VHe u CaBe. PaBHnuapcka nozapyyja, y jy>KHOM U
HCTOYHOM JHjeITy 3Ky ce y modpha u Bucoka
6pna. C 063upoM Ha BUCHHY, YO paBHUYAPCKOT
NoJipyyja y yKyIHO] MOBPIIMHU MHUKPOPETH]E
n3HocH 64%, a Opacko-manuHcKor 35%. Y rpahu
MOBPILIMHCKOT peJbe]a 0Be MUKPOPETHj€ YUECTBY]Y
JIeTyBHjaJIHM HAaHOCH, I'pyOO3pHU allyBUjaJIHU
HaHOCHU U (PMHO3PHU pUjeyHH cequMeHTH. OBakBa
rpaha, panriaiameHOCT U eHeprija pesbeda, yTHIa]
arMoc(epuiinja v CTamke BEreTallljcKor MoKpruBaJa
YCIIOBWJIM CY PA3JIMYUT WHTET3UTET €pPO3Hje y
T0J€TMHUM JI1jeJIOBUMa MUKPOPETH)€, C HAITIACKOM
Ha WHTE3UBHE Tporece y OpACKUM Mpejeiuma
(ITnanununa, Kapan u Benmko [Tactupeso).

northwest slope of the Kozara Mountain and
Dubica plain (consisting of Dubica lowland,
Knespolje, and parts of the Una and Sava
River valleys). In the south and east parts, the
lowlands emerge into foothills and high hills.
Speaking of altitude, the ratio of lowlands in
the total surface of the micro-region is 64%
and the highlands cover 35% of the territory.
The surface relief of the micro-region consists
of talus deposits, coarse-grained alluvial
deposits and fine-grained fluvial sediments.
This type of relief composition, diversity, and
energy, atmospheric effects, and the state of
vegetation all led to different erosion intensity
in specific parts of the micro-region, whereas
the processes were most intensive in highlands
(Planinica, Karan, and Veliko Pastirevo).
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| nPErnEaMA rECnOWKA |
KAPTA NOTKOZAPJA

Ipunoe 2. I'eonowxa xapma Ilomkosapja
Annex 2. Geological map of Potkozarje region

30or crnenuduYHOCTH Teoomke rpahe
(HekapOoHAaTHE CTHjEHE), pPHJEYHU CHUCTEM
CjeBeposananuor IloTko3apja omnmukyjy OpojHU
W3BOPH, BpEJIa U PENIATUBHO OPOjHU MOBPIIMHCKH
TOKOBH, KOjJU CY y M3BOPHILIHOM JHWjery Op3u u
Oyjuuacror kaparepa. CpeambUM U JOBUM TOKOM
MUKpOpETH]jy npecjenajy Mibeuanuiia, Kaexura,
Crpurosa, PakoBuna u Ilyxapcka. HaBenenu
BOJIOTOIIM Ca MPHUTOKAMA YWHE TYCTY PHjCUHY
MPEXKY Y pAaBHHYAPCKOM JIU]jeITy, 2 CMETHbY arpapHe
BAJIOPH3ALIMj€ OBOT IMOJAPYYja YHHE MEPUOAUIHE
NOIJIaBE y3pOKOBaHE M3nujeBambeM YHe u Case.

,»Y OKBHPY pjeIlieHa 3alITUTE O] BEIMKUX BOJIA
pujeka Yre u Case ypahenu cy onopamMOeH! HACHITH,
a ca Jy)KHe CTpaHe, Kao 3allTHTa o1 OPJICKUX BO/IA
y mofHOXK]y oOponaxa Kozape, usrpahes je oboanu
KaHaJI. 3allTUTa O]l YHYTPAlIkUX BOJA PUjelIeHa
j€ KaHaJICKOM MPEKOM M ITyMITHUM CTaHHUIIaMa
NPEeKO KOjUX CE CyBHIIHE BOJAE ca MoJapydYja
eBakyumy y peuunujente” (IlosbonpuBpennu
unctutyT PC,2009, ctp. 48). lakie, ¢ u3y3eTkoM
MjECTUMHUYHO TUIABJBEHHUX TOJPY4Yja, MOXKE Ce
TOBOPUTH O PEJIATMBHO MOBOJHHUM TPHUPOIHUM
yCIIOBMMA Pa3Boja arpapa y OBOj MUKPOPETH]H.
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Due to specific geological composition
(non-carbonate terrain), the river system
of North-west Potkozarje is rich in wells,
springs, and relatively large number of
surface streams, which are fast and torrent at
the source. The micro-region is intersected
by middle and lower streams of Mljecanica,
Knezica, Strigova, Rakovica, and Puharska.
These waterstreams along with their tributaries
make a dense river network along the plain. In
addition, agrarian valorization of the region
is negatively affected by periodical flooding
of the Una and Sava Rivers.

,Defensive banks were built within the
framework solution for the Una and Sava
Rivers flooding protection, and an orbital
canal was designed to protect the Kozara
slopes from the mountain streams. Protection
from ground waters was dealt with by setting a
canal network and pump stations that drain the
water surplus into the recipients” (Agricultural
Institute of RS, 2009, p. 48). Hence, with an
exception of occasional floods, we may say
that terms of agrarian development in this
micro-region are rather favorable.
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Ipunoe 3. Xuopoeeonowrxa kapma Ilomxosapja
Annex 3. Hydrogeological map of Potkozarje

Cjesepouctouno [loTtko3apje cmjemreHo je
Ha KOHTAKTY Cj€BEPOUCTOUHNX OOpOHAKA IUIAHUHE
Kozape, o6onuux amjenoBa JlujeBye moJba u
ayBujanHe paBau pujeke Case. CjeBepOUCTOUHU
obpon1 manuHe Kosape, y MopdocTpyKkTypHOM
cmuciy, unHe Bucoka Opma Kozape u IIpocape
(MehemoBo Opmo 648 m, I'muruha Opmo 528 M,
baruha 6pmo 318 m,..), modpha (I'omy6oBo OpI0
188 m, Kuexesuha 0pno 241 m, Jlarurawnha 6po
225 M,..), TOArpagadku OaceH W pujedHe JOIHHE
Jabnanune, Bp6arke, Jlyoune u Jypkouiie. Yiuo
paBHUYAPCKOT pesbea y YKYITHOM MHUKpPOpETHje
uzHocu 61.5%, a Opucko-rutanuHcKor 32%. YV
MOP(}OJIOIIKOj CTPYKTYpH JOMUHHUPA]Y OpEKYJIbIH
u paBHuIe. Bucoka 6paa u moopha rpahena cy on
TepLHjapHUX CEIMMEHATa MAPHHCKOT M JINMHUYKOT
MOpHjeKIIa.

Y nognoxjy rutanune Kosape, npema Ipocapu
u Jlyouukoj paBau, u3mel)y Hacesba Kuexuna u
[Tynapa, 3atuMm npema MpujeopcKoM Oaceny,
u3Mmel)y nacespa Ilyxapcka u Kozapam u npema
JlujeBue mospy, m3mel)y Hacespa [lparessu u
JypKoBHIIa, OTKPUBEHU Cy MapUHCKU CEIMMEHTH
(’KyTH TIMHOBHUTH NHjE€CKOBHU, ciIab0 Be3aHU
Tjerr4apu, JaropoBUTE IIMHE, JIANIOPH, ITj€CKOBUTH
Kpeumaly 1 KoHmomepatn) (Musomesuh, 2009,
ctp. 18).

KonTtaktHa 30Ha moOpha 1 000 JHHX [T1jeroBa
JlujeBue mosba, rpaleHa je o MIIMOICHUX U

North-east Potkozarje merges the north-
east slopes of the Kozara Mountain, rims
of Lijevce polje, and alluvial plains of the
Sava River. North-east slopes of the Kozara
Mountain morpho-structurally make up high
hills of Kozara and Prosara (Mededovo brdo
648 m, Gligi¢a brdo 528 m, Bati¢a brdo 318
m, etc.), foothills (Golubovo brdo 188 m,
KnezZevi¢a brdo 241 m, Latinci¢a brdo 225
m, etc.), Podgradci basin and river valleys of
Jablanica, Vrbaska, Lubina, and Jurkovice.
The ratio of plain relief in the total micro-
region surface is 61.5% and the highlands
cover 32% of the territory. The morphological
structure is dominated by hills and plains.
Highlands and foothills are made of tertiary
sediments of marine and lymnical origin.

Marine sediments (yellowish clay sand,
poorly-connected sandstone, marlstone clay,
marl, sandy limestone, and conglomerates)
were discovered at the foot of the Kozara
Mountain towards the Prosara and Dubica
plan, between the settlements of Knezica and
Pucara, towards Prijedor basin between the
settlements of Puharska and Kozarac, and
towards LijevcCe polje between the settlements
of Dragelji and Jurkovica (Munomeswuh, 2009,
p. 18).

The contact zone between foothills and
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KBapTapHux TopeBuHa, 100—-120 m H.B. Taje
CYy OTKPUBEHHU jE€3€PCKO TEpacHH CEAMMEHTH
NPE/ICTABbEHH I1jJECKOBUTUM M IIIJbYHKOBUTUM
IMMHAMa W IUbYHIHMMA. Je3epcko TepacHH
CEJIMMEHTH Y IOJIMHH JaOllaHuIIe YHHE IPUPOIHY
rpanuiy mmely Cjeeporncrounor [Torko3apja u
JIujeBue moJsba.

CjeBepHO W jyrOMCTOYHO OJ IJIAHUHCKOT
rpebena Kozape (Jemaparm, Ko3zapcku kamew,
MomraHuna W MOApYyYje CjeBEepHO O]
Ko3apaukor moToka), Hajiaze ce M3IaHIU JBUjE
JMCKOHTHHYHpPaHe 30He OAHKOBHUX U MacHBHHX
Kpeumaka (ibidem, ctp. 16). OBakBa reosomnka
rpaha ycnoBuiia je Heke ciabuje H3paxeHe
MOBPIIMHCKE M TOJ3eMHE OOJHMKE KapCTHOT
pesbeda (Mpexacte mkparne u nehuae y HaceJbuma
T'opwa JypkoBuna n HlamkuHoBun).

CjeBepouctouno IloTko3apje wuma
cnenuduuHa xuaporpadcka U XUAPOIOLIKA
obuspexkja. Bucoka Opaa u mobpha, moapyyja y
KOjeM T'eOJIOIIKY CTPYKTYpPY YMHE BOIOHEIPOITYCHE
CTHjeHe, KapaKTepHIly u3gancke Boae. Ha mjecty
npecjenama U3IaHCKe 30HE ca Tomorpadckom
MOBPILIMHOM CIIEHU(HUIHO j€ TI0jaBJbHUBALE U3BOPA
(I'ajuha Bpeno—Topmwma JypkoBuna, Jesepai—
I'p6aBuu, ABpam Bpeno—lopwmu Iloarpaamm,..).
OBy MHKpOperujy KapakTepHile pa3BHjeHa
Mpeka MOBPIIMHCKUX BOJOTOKA, a Haj3HAYajHU]H
je Jabnanuna koju pas3aBaja aBuje oporpadceke
jemunuie Kozapy u IIpocapy, u ca nmputokama
Bp6amka, Jlyouna, bykoBuiia 4uHU OCHOBY
xuaporpadckor cucrema CjeBepoOUCTOUHOT
[Totko3apja. YcTBapu, prjedHU CUCTEM MTOA3EMHUX
¥ TIOBPIIMHCKHUX BOJOTOKA OyjHYacTor Kapakrepa
MPETIOCTaBJbajy OAroBapajyhe memuopammoHe
3axBare, a CBe Yy IHJbY MOTITYHU]E BaJIOPHU3AIIH]jS
arpapHor IpocTopa.

Muxkpoperuja Hcrtouno IloTko3zapje
CMjEIITEeHA je HAa KOHTAKTy MCTOYHUX OOpOHAKa
wianune Kosape u nujeBe obane pujexe Bpoac.
Hcroune oOpoHKe IaHuHe, y MOp(hOCTPYKTYpHOM
CMUCITy, UnHe BUCOKa Opaa bamamyuka Kosapa
(421 m) u [Muckapuna ranunHa (428 M). Behu
1Mo MUKpoperuje, 75.5%, nexu y nojacy uzmely
200 u 500 m H.B., 1ok 81% yKymHOTr TIpocTopa
MUKpOpETH]je pumaa OpeKyJbKacTo-0pI0BUTOM
pesbedy, IITO MPETHOCTaB/ba MOBOJFHOCT arpapHe
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rims of Lijevce polje is composed of Pliocene
and quaternary formations located at 100—
120 altitude and it is where the lake terrace
sediments are represented by sandy and pebble
clay and gravel. Lake terrace sediments in the
valley of Jablanica make a natural borderline
between North-east Potkozarje and Lijevce
polje.

North and south-east from the Kozara
mountain ridge (Jelavac, Kozarski kamen,
MosStanica, and area north from Kozaracki
potok) there are offsets of two discontinuous
zones of bank and massive limestone (ibidem,
p. 16). This type of geological composition
caused some poor surface and ground forms
of karst relief (networks of karren and caves
in settlements of Gornja Jurkovica and
Saskinovci).

North-east Potkozarje is rich in specific
hydrographic and hydrological features. High
hills and foothills, areas of waterproof rocks,
are typical of spring water. Springs commonly
appear at locations where the spring water
intersects with topographic surface (Gajica
vrelo — Gornja Jurkovica, Jezerac — Grbavci,
Avram vrelo — Gornji Podgradci, etc.).
This micro-region is characterized with an
elaborate network of surface waterstreams
(the most pertinent one is Jablanica divided
by two orographic units, i.e. Kozara and
Prosara) which make up the foundation of the
hydrographic system of North-east Potkozarje
along with the tributaries of Vrbaska, Lubina,
and Bukovica. In addition, the torrent river
system of ground and surface waterstreams
demands the adequate melioration methods in
order to valorize the agrarian space properly.

East Potkozarje micro-region merges the
east rims of the Kozara Mountain and left
Vrbas River bank. The east mountain slopes
morphostructurally are composed of high hills
of Banjaluc¢ka Kozara (421 m) and Piskavica
(428 m). Most micro-region territory (75.5%)
covers the range between 200 and 500
altitude, and 81% of total territory relief is
hills and foothills, which may favor agrarian
valorization.
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Bajiopu3alyje.

VY rpahu pemeda Hctounor IloTkosapja
yuecTByjy (opme yrmaBHoMm TpaheHe on
ME3030jCKUX H TMajeoreHux (Gopmaiuja.
OTKpHBEHE Cy ¥ CTapHje TBOPEBHHE Y I'€OJIOIIKO]
rpahu, y mmpem noapy4yjy Hacesba [loTko3apja u
Ha [TuckaBuna manuay (ibidem, ctp. 17).

C 0030poM Ha 3aCTYIJBEHOCT T'EOJIOMIKUX
dopmanmja, Mcrouno IloTkozapje pacmomiaxke
ca 3HAYajHUM MHHEPAJIHO CHPOBUHCKHUM
noTeHuujanuma. MelhyTuM, OCUM TEXHHYKOT
rpal)eBUHCKOT KaMEeHa ¥ IJIMHA, 0CTaja JICKHUIITA
Cy JaHac BaH pyAapCcKe aKTUBHOCTH. ,,PaHHjuUM
T€OJIOIIKMM HCTPaKMBabUMa PErUCTPOBAHE Cy
MHOTE I0jaBe U JICKHILITA YIJba 3aTHM I0jaBe
MaHTraHa M XpOMHUTa y CekTopy bamamyuka
Kozapa—HMBamcka—Jlakramm” (PemyOnuuku 3aBox
3a reosonika ucrtpaxkusamwa PC, 2011, ctp. 11).

Muxkpoperuja Hcrtouno IloTko3zapje
pacrnoniake 3Ha4ajHUM BOJHHM IOTCHIIH]aJIOM,
yIJIABHOM HOBPIIMHCKUM OyjUuacTor kaparepa.
Bonoromu Ilpekyma u [TuckaBuia pujeka, 4nHe
JIeCHE TPUTOKE pHjeke [oMjeHuIie u npumnanajy
CIIMBHOM nofipy4jy pujeke Cane, a MBamTanka,
Hparouaj u bykoBuiia cnmuBHOM nozpy4jy BpOaca.
VY npossehHIM U jecemUM Mjecenuma, y BpajemMe
MOBOJIHA, BOAOCTAj OpP30 pacTe a pujepke 4ecTo
TUIaBE PaBHUYAPCKE arpapHe MpOCTope.

Muxkpoperuja Jyxxno [loTkozapje cmjernreHa
j€ Ha KOHTAaKTY jy’)KHUX oOpoHaka rutaHuHe Kosape
Y BUIIIMX 000AHUX aujenoBa [Ipujenopckor mosba.
[TnannaCcKU MacuB Ko3ape y cBOM jy>KHOM Jijery
MMa Hajcabujy palIwiamkeHoCT, 300T Yera jy:KHe
OOpOHKE TUIAHWHE KapaKTepHIy IMHAMHYHU
obmunu pesbeda, BHCOKa Opla ca IIaHUHCKUM
y3Buiewuma ([Ipenosaua 740 M, Macin Ganp 691
M). Y reonomikoj rpahu rnpeosmnal)yjy J1anopoBUTH
njenryapu, Jarmopid, TIUHIK M CEPICHTUHH
Haa kpeumanuma. OBakBa rpaha um yrtunaj
arMoc(epuigja, jeTMMHYHO U aHTPOIOTCHOT
(dakrTopa, MOro/yjy mojadaHoj epo3uju y hopmu
epo3uBHHX Opa3na, BojoaepuHa u japyra. [lonpydje
MHUKpOpEeTHje 00mTyje n3BOpHMa U TIOBPLIIMHCKUM
tokoBuMa (Kpusaja, Kozapauka pujeka, Oprnopaua,
Bpujecka, bpycnuna). Cranmna u noBpeMeHa
MpeKa BOJOTOKA TIOCIIjEllyje €pO3Hjy U CMambyje
MoryhHOCT BpeioBama arpapHor IpocTopa.

The East Potkozarje relief is mostly
composed of Mesozoic and Paleogene
formations. Furthermore, some older
geological formations were discovered within
a wider range of Potkozarje settlement and
Piskavica Mountain (ibidem, p.17).

Taking into account the geological
formations, East Potkozarje disposes of
relevant mineral potentials. Nevertheless,
except for the technical construction rocks
and clay, other deposits are nowadays out of
mining reach. ,Earlier geological research
registered many coal deposits along with
manganese and chromite deposits at the
Banjalucka Kozara-Ivanjska-Laktasi range”
(Republic Institute for Geological Research
of RS, 2011, p. 11).

The East Potkozarje micro-region also
disposes of significant water potentials,
which are mostly torrent surface waters.
Waterstreams of Prekusa and Piskavica are
right tributaries of the Gomjenica River and
belong to the Sana River watershed whereas
IvaStanka, Dragocaj, and Bukovica belong
to the Vrbas River watershed. In spring and
autumn, during high water level, the water
grows fast and the rivers flood the plain
agrarian zones.

South Potkozarje micro-region merges
the south slopes of the Kozara Mountain and
higher rims of Prijedorsko polje. The Kozara
mountain range is least decomposed in its
southern parts, which is why south mountain
slopes have a dynamic relief, high hills and
mountain exaltations (Drenovaca 740 m,
Maslin bair 691 m). Geological composition
is dominated by marl sandstones, marls, clay,
and serpentines above the karst.

This type of composition, along with
the effects of atmosphere and anthropogenic
factors, favors severe erosion via erosive
dikes, gullies, and coombs. The micro-region
is rich in springs and surface waterstreams
(Krivaja, Kozaracka rijeka, Orlovaca, Vrijeska,
and Brusnica). Permanent and occasional
waterstream network causes erosion and
disables the agrarian space valorization.

111



TABA MUIIUIMIKU-TOMWH U BOPUC CITACOJEBh
TANJA MISLICKI-TOMIC AND BORIS SPASOJEVIC

[Tpocrope Bucokux Opaa u nodpha moxpusa
YeTUHApCKa W 0OjeloropuyHa BereTaluja,
panrdiameHa nammbaniMa. Y OJHOCY Ha BHCOKa
OpIa, KOHTAKTHY 30HY jy’)KHHUX OOpOHAaKa M BUIINX
obomaux aujenosa [Ipujenopckor mospa, y3 apyre
NPUPOIHE U JAPYLITBEHE IPEITYCII0BE, KAPAKTEPHIIIS
ryirha HaceJbeHOCT, 00Jba caoOpahajHa moBe3aHOCT
U U3paXeHHja BaJIopU3allyja mpocTopa.

Muxkpoperuja 3anaao [ToTko3apje cmjermteHa
je Ha KOHTaKTy 3alaJHuX OOpOHaKa IUIAHWHE
Kozape u anmyBujannu paBau pujexa Yue u Cane.
[To6pha Bemuxo n Mano [lactupeBo, MUKpOperyjy,
y pusmakoM cMuciTy, o1Bajajy ox CjeBepo3amnaHor
[Totko3apja. Y MopdoCTpyKTypu MpocCTOpa
MHKpoperuje mnpeosnalyjy Opma u moOpha
(67, 2%.). On anyBujanae paBHu pujeke Cane,
mpeMa cjeBepy, paBHUYAPCKO MOJpYyUje c€ MPEeKo
y3Buiema ['ybasuma 299 m u3nmke y OproBuT
tepeH (kota [ommra 6pro 449 m) u Kpuse rmaBuie
(448 M), a o pujexe YHe, mpemMa CjeBEpOUCTOKY,
y nobpha Benuko IlactupeBo (461 m) u Mano
[TactupeBo (408 m).

JbenbaHCKH yIJbOHOCHH OaceH, YWHU
OCHOBHO MOP(OCTPYKTYpHO O0MIBbEXK]e 3anaHOT
[MTotko3apja, Hanasu ce u3mehy pujexa Yue u Cane,
Ha jy’KHUM H JyTOUCTOYHUM najuHama [lactupesa.
Wsrpahen je on cllaTKOBOJAHUX YTJbOHOCHHX
cenuMeHTa. Pacmpocrpamerme CIIaTKOBOIHUX
YIJbOHOCHHX CEAMMEHATa y T€0JIOIIKO] EBOITYLIUjH
7oKa3 je konebama epo3uone Oaze IlaHOHCKOT
jesepa.

,,] [aJICOHTOJIOMIKUM aHAIN3UPAHEM MHOTHX
Hanazumra GocunHe (aope u dayne, oapehena
je OJMIOMHOIICHCKAa MPHIIAIHOCT YIJbOHOCHE
dbopmanuje. KacHUjUM MaTeOHTOIOIMIKUM
UCTIIMTUBAIMA 30Ha YTJBEHOT Clioja opehena je
Kao nomemuolieHcka” (ibidem, ctp. 164).
[Tocnmje Ipyror cBjeTckor para, eKcIjioararuja
yIJba y OBOM OaceHy HHje OOHOBJbeHA. Hamyrrenu
YIIJHOKOIM U OyIIOTHHE CTApHX jaMCKUX PagoBa
Y MCTPAXKHOT HUCKOMA, OOMJbEXK]ja Cy Tejcaxka y
JbEIIJbAaHCKOM OaceHy.

VY reosnomikoj rpahu JeenpaHCKOT OaceHa,
nopen OCHTOHUTHUX jaBJbajy C€ U JIAIIOPOBUTE
U YIJbCBHUTE TIHMHE. Y TOApPYYjuMa HUXOBOT
W3paKEHHU]ET M0jaBJbHBaa 10 000y JHEILIBAHCKOT
OaceHa, crieruduyHa cy kimsumra (ibidem, ctp.
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High hills and foothills are covered in
conifer and deciduous vegetation divided
by pastures. Unlike the high hill zone, the
contact zone between south slopes and higher
rims of Prijedorsko polje is characterized
with high population density, better traffic
infrastructure, and a more successful space
valorization.

West Potkozarje micro-region merges west
slopes of the Kozara Mountain and alluvial
plains of the Una and Sava Rivers. Hills of
Pobrde Veliko and Malo Pastirevo physically
separate the micro-region from North-west
Potkozarje. The morphostructure of the micro-
region is dominated by hills and foothills (67,
2 %.). North from the Sana River alluvial
plain, the terrain elevates over the Gubavica
(299 m) and forms hills (Posta brdo elevation
449 m) and Kriva glavica (448 m). North-east
from the Una River, the terrain elevates and
form hills of Veliko Pastirevo (461 m) and
Malo Pastirevo (408 m).

Ljesljani coal basin makes the primary
morphostructural feature of West Potkozarje
and is located between the Una and Sana
Rivers, on the south and south-east slopes of
Pastirevo. It is composed of freshwater coal
deposits. The wide distribution of freshwater
coal deposits during the geological evolution
is a proof of the Pannonian Lake erosive basis
fluctuation.

,Paleontological analysis of flora and fauna
fossils determined the oligomiocen affiliation
of coal formations. Later paleontological
testing of coal deposit zones determined
Lower Miocen affiliation” (ibidem, p.164).

After WW 11, coal exploitation within the
basin did not continue. Abandoned coal mines
and old boreholes and excavations are now
typical of Lje$ljani basin relief.

Geological composition of Ljesljani basin
is rich in bentonites, and marl and coal clay.
On the rims of LjeS§ljani basin, where these
appear more frequently, landslides are quite
typical (ibidem, p. 164-165).

The complex lithostratigraphic
composition and tectonic state in Ljesljani
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164-165).

Cnoxena nutocTpaturpadcka rpaha u
TEKTOHCKH onHocH y 3amaganom [loTko3apjy, Ha
nozpy4jy Jbenubana, ycaoBIIN Cy pa3HOBPCHOCT
XHUJIPOTEOJIONMIKMX OAHOCA W (PYyHKIH]ja, IITO je
oMoryhmio nojaBe MUHEPAIHUX U Yy Mab0j Mjepu
TEpPMOMHHEPAIHUX BOJIA, Y BUy U3BOpaA U BpEa,
Hamianasajyhu MHIUBUAYAIHOCT Y OJHOCY Ha
ocTana nojapydyja peruje.

BpennoBame Opia u moopha, y pa3Bojy arpapa,
M3paKEHH]E j€ Y OJHOCY Ha aJlyBHjaIHE PaBHU
Cane u Yne. Heperynucanu BOJOTOLM IUIaBe
00pa/iuBe MOBPILIUHE M HAHOCE IITETE YCjeBUMA.

,»YHY, HU3Bo#HO on Hosor Ipaga, mpema
Kocrajauim, y ay>xunu ox 17 kv u Cany HU3BOJHO
oxn Ilpujenopa, xkapakrepuine 3araljeHOCT U MpH
BHCOKHM BOJIOCTajUMa WM3JIHjEBAKE M3 KOPHUTA,
YUMe yTU4y Ha pa3BUjeHOCT arpapHe (yHKuyje,
y amysujasinuM paBauma“ (Tommh, 2006, cTp.
38-39).

KIIMMATCKUA YCJIIOBA

Tunonoruja roqUIIBUX TOKOBA TEMIIEpAType
Bazayxa y IloTko3apjy u y»K0j OKOJIMHHU yKazyje
Ha KOHTHHEHTAJHa OOMJbEXja IATor MpOoCTOpa.
AHanuza cpeamuX MjECEYHUX W TOAUIIBUX
TeMIiepaTypa Basayxa y nepuony 1961-1990.
rOJIMHE TIOKa3yjy J1a je HajTOIUIHjH Mjecel] jyiu
(20°C), a najxnmaauuju janyap (-0,9°C).

in West Potkozarje caused variety of
hydrogeological functions, which further
caused mineral and thermal-mineral springs
and wells (which makes the zone distinctive
from other parts of the region).

For the purpose of agrarian development,
evaluation of hills and foothills is more
frequent than evaluation of alluvial plains
of the Sana and Una Rivers. Unattended
waterstreams flood the cultivated soil and
damage the crops.

,,Downstream Novi Grad towards the town
of Kostajnica (17 km long Una riverstream)
and downstream Prijedor along the Sana River,
the water is characterized by pollution and
flooding in cases of high water level, which
further affects agrarian functions in alluvial
plains® (Tomguh, 2006, p. 38-39).

CLIMATE CONDITIONS

Typology of annual air temperature
fluctuation in Potkozarje and its vicinity
indicates continental characteristics of the
region. Analysis of mean monthly and annual
air temperatures from 1961 to 1990 showed
July to be the warmest month (20°C) and
January to be the coldest (-0,9°C).

Tab. 2. Cpeomwe mjeceune u cpedrse eoduuirve memnepamype easoyxa (°C), y Ilomxosapjy u yoicoj okonunu, y
nepuody 00 1961. 0o 1990. cooune
Tab. 2. Mean monthly and annual air temperatures in Potkozarje and its vicinity from 1961 to 1990

Cranwnra/

Weather Station

VI VII | VIII IX X XI XII

cp.
ron/
mean
annual
value

b. Jlyxa/
Banjaluka 0,7 1 19 | 61 | 109 | 157

18,7 | 20,5 | 19,8 | 16,0 | 10,8 | 5,9 1,2 10,6

K. dy6umna/ K.
Dubica 1,1 | L6 | 60 | 108 | 155

18,7 | 203 | 19,5 | 158 | 10,5 | 53 | 0,7 | 103

NzBopu: CX3, Meteopomomku romumimand I, 1961-1985;PX3 PC lokymenrartija, 1986-1990.
Sources: FHI, Meteorological Annual I, 1961-1985; RHI RS Documentation, 1986-1990
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[TpocjeuHe ToauIlbe TEMIIEpaType y TOKY
BEreTaIl[MOHOI Tepuoja W3HOce y bamanynu
(16,9°C), Kozapckoj Ayourm (16,7°C) u HoBom
I'pany (16,4°C).

Mean annual air temperature during
the plant flourishing period was 16,9°C in
Banjaluka, 16,7°C in Kozarska Dubica, and
16,4°C in Novi Grad.

Tab. 3. Cpeorwe memnepamype azoyxa (°C), na memeoponowkum cmanuyama, y IHlomxozapjy u yaicoj okonunu,
no eo0uwrsuM 00ouma, y nepuody 00 1961. oo 1990. 2ooune
Tab. 3. Mean air temperatures (°C) at weather stations in Potkozarje and its vicinity
per seasons from 1961 to 1990

Cranuna/ . . Ber. mepuon/
Weather Station 3numa/Winter [possehe/Spring | Jbero/Summer Jecen/Autumn Vegetation period
barwa Jlyxa/ 0,8 10,9 19,7 10,9 16,9
Banjaluka
K. Jyouna/K. 04 10,8 19,5 10,5 16,7
Dubica
Hosu I'par/Novi 0,7 10,5 19,0 10,6 16,4
Grad

UzBop: CX3 Meteopornomiku roauimany [, 1961-1985; PX3 PC, Hokymenranuja, 1986-1990.
Source: FHI, Meteorological Annual I, 1961-1985; RHI RS Documentation, 1986-1990

OBakaB TeMIIepaTypHH PEKHM Y PaBHUUAPCKOM
NOJIpyYjy peruje, TayHuje KOHTAKTHO] 30HHU
HIDKHUX oOpoHaka Kozape, ca Bumum 000gHUM
JMjeNIOBUMA T10Jba Y aJTyBUjaJITHUM PaBHUMA YHE
u CaHe, IOBOJbAH j€ Y arpOKJIMMATCKOM CMUCITY
jep omoryhaBa y3roj pasJM4UTHX arpokyiaTypa
(mmeHuna, jeyam, KyKypy3, KpMHO Ousbe,
MHJTyCTpUjCKO Omibe, mosphe..).

This type of temperature regime within
the plain parts of the region (the contact zone
of lower Kozara slopes and marginal fields of
Una and Sana alluvial plains) favors the breed
of diverse agricultures (wheat, corn, barley,
feeding herbs, industrial herbs, vegetables,
etc.).

Tab. 4. Ipocjeuarn mjeceunu u coouwrsu Opoj mpastux oana (min t<0 °C), y Homxosapjy u yorcoj oxkonunu 1961-1990.
Tab. 4. Mean monthly and annual number of frost days (min t<0 °C) in Potkozarje and its vicinity from 1961 to 1990

cp.rox/

Crammma/Weather Lo jm | wv | v |vi|vo|vin| x| x | xt|xuo]| ™

Station annual

No.

b. Jlyxa/ 245184120231 0o | o | o | o o1 | 26|91 [207] 9,9
Banjaluka

K. Jly6uua/ 270 (204 | 121 21 o2 o | o | o | o | 27|91 |210] 955
K. Dubica
Hosu I'par/

: 2541961162601 0| o o of21]87]19] 9.3
Novi Grad

NzBopu: CX3, Meteopomomku roqutmmand I, 1961-1985;PX3 PC lokymenrartija, 1986-1990.
Source: FHI, Meteorological Annual I, 1961-1985; RHI RS Documentation, 1986-1990
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VY TloTko3apjy M YXOj OKOJHMHH, MpPa3HU
JaHU CE€ jaBJbajy y XJIaJHUjEM JHWjeldy TOIUHE
mpocjedHo on centembpa no ampwia. Cpenmu
Opoj mojaBa aHa ca Mpa3oM kpehe ce y mpocjexy
ox 90,3 (Hosu I'pan) mo 95,5 (Kozapcka Jlyouna)
myta roquiimke. Hajpehu Opoj mana ca Mpasom
MIPOCjEUHO je y jaHyapy. JaHyapcku npocjek kpehe
ce on 24,5 (bamainyka) no 27,0 nana (K. lyourna).
Ca acrniekTa arpapHe MpOHM3BOIE HAPOUUTO CY
YTHULJHU KAaCHHU TPOJHETHU Mpa3eBH. TOKOM
ampuIia MpocjedHa mnojasa Mpasesa je ox 2,1 myr
(Kozapcka Jlyowuia) 1o 2,6 myra (Hosu ['pan), mory
Cce jJaBUTH YaK 1 y Majy. KacHu IpoJbeTHU Mpa3eBH
MOT'y TIPOY3pPOKOBATH BEIIUKY LITETYy HAPOYHUTO Y
Bohapcty u BuHorpanapcty (Tp6uh, 2010, ctp.
64).

In Potkozarje and its vicinity, days of
frost are typical of September-April. Mean
number of frosty days ranges from 90, 3 (Novi
Grad) to 95, 5 (Kozarska Dubica). Most frosty
days are usually recorded in January and the
mean value is from 24, 5 (Banjaluka) to 27, 0
days (Kozarska Dubica). From the aspect of
agrarian production, late spring frost is most
adverse. In April, frosts appear 2, 1 times
(Kozarska Dubica) or even 2, 6 times (Novi
Grad), and may also appear in May. Late
spring frost may cause great damage to fruit
and vineyard (Tp6uh, 2010, p. 64).

Tab. 5. lpocjeune konuuune nadasuna (mm) no 2o0uwrsum 0oouma, y Ilomxosapjy u yoicoj okonuny, y nepuoody 00
1961. 00 1990. 2o0une
Tab. 5. Mean precipitation (mm) per seasons in Potkozarje and its vicinity from 1961 to 1990

CTaHI/Iua/'Weather 3uma/Winter Ipossehe/Spring | Jbero/Summer Jecen/Autumn Ber. gepuog/
station Vegetation period
Bama Jlyxa/ 219 264 299 245 566
Banjaluka (21%) (26%) (29%) (24%) (55%)
I;“gﬁ;ﬁj‘ 195 227 261 233 502
Kozaera Dubica (21%) (25%) (29%) (25%) (55%)
Hosu I'pan/ 212 254 275 259 534
Novi Grad (21%) (25%) (28%) (26%) (53%)
[Mpujemop/ 193 230 257 236 493
Prijedor (21%) (25%) (28%) (26%) (54%)

N3Bop: CX3 Mereopornoiku roautimaii 1, 1961-1985; PX3 PC, lokymenraiuja, 1986-1990.
Source: FHI, Meteorological Annual I, 1961-1985; RHI RS Documentation, 1986-1990

[Tpocjeuna roguimba KOTHUUHA MTaaBUHA, 32
nepuoza ox 1961. no 1990. romune, koja ce U3yun y
I[ToTko3apjy u yx0j okonuau kpehe ce om 918 mmy
Kozapckoj Jlyownim, 921 mm y [Ipujenopy, 999 mm
y HoBom I'pamy 1o 1029 mm nHa cranuim y bamoj
Jlymu (ibidem, ctp. 100-101). V Bereranmonom
MEpUOy Ha CBUM CTaHMIIAMA M3ITy4YH CE MPEKO
50% on yKyITHE TOHIITE CyMe TiagaBuHa. [Ipocjex
ce kpehe y unrepaiy on 53% (Hosu I'pan) no
55% (bamanyka u Ko3zapcka [yonma). YoussuBO
je J1a ce TIaBHE KOJNWYMHE MaJaBUHA U3Iy4e Y
NpoJbehHIM U jecelHM MjeceliMa, IITO OJroBapa
Pa3Bojy arpapa  peACTaBJba KBATUTETHY OCHOBY

Mean annual precipitation in Potkozarje and
its vicinity from1991 to 1990 ranged from 918 mm
in Kozarska Dubica, 921 mm in Prijedor, 999 mm
in Novi Grad to 1029 mm in Banjaluka (Tp6uh,
2010, p. 100-101). During the plant flourishing
period all weather stations registered more than
50% of total annual precipitation. The mean values
range from 53% (Novi Grad) to 55% (Banjaluka
and Kozarska Dubica). It is evident that major
precipitation occurs in spring and autumn, which
favors the agrarian development and is a sound
basis for breeding diverse agricultural plants.

Nevertheless, major precipitation in spring
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3a y3r0j pa3HUX arpoKyJITYpHHX OMJbaKa.

MehyTtum, Behe konmuumHe mMagaBWHA Yy
npojbehHUM U jeCeHUM MjecelrMa Y3pOKYjy
cTBapame cTarHupajyhux Bozma y moapydjy Opaa
u nobpha u mopact BomocTaja pujeka YHE H
Cane, Koje I1aBe alyBHjajHy paBaH U CMambyjy
MoOryhHOCT BpeioBama arpapHor IpocTopa.

Ha ocHoBy ananuse ['pauaHWHOBOT KHIIHOT
dakTopa moryhe je mpennmaratu aaekBaTHE
arporexuuuke Mjepe (ibidem, ctp. 121).

and autumn cause stagnant waterstreams in hills
and foothills and increase water levels in the rivers
of Una and Sana, flooding the alluvial plains and
disabling the agrarian space valorization.

According to Gracanin rain factor, it is possible
to propose adequate agro-technical measures
(ibidem, p. 121).

Tab. 6. Ilpocjeune spujeonocmu mjeceuroe (no I pavanuny) u coouwrsee (no Jlaney) kuwnoe ¢pakmopa y
Tlomxko3zapjy u yacoj oxonunu 1961-1990.
Tab. 6. Mean values of monthly (according to Gracanin) and annual (according to Lang) rain factor in
Potkozarje and its vicinity from 1961 to 1990

Cranuna/ Cgl';;)ﬁ/
Weather 1 11 11 v A% VI VII | VII X X X1 XII
station annual
value
b. JIyxa/

Banjaluka -98 33 13 8 6,2 5.9 4.6 4.7 5,1 6,7 15 72 97
Tum xmume/ | ph h h h Sh Sh SA SA Sh h h h Sh
climate type

K.
ﬂ’g‘&g{' 58| 34 | 10 | 76 | 53| 51 | 40 | 43 | 49 | 64 | 16 | 109 89
ph h h h Sh Sh SA SA SA Sh h h Sh
Turm ximme/
climate type
Hosu I'pai/

Novi Grad | -88 34 13 7,9 6,3 5.4 4,6 4,6 5,1 7,5 18 81 98
Tun kiume/ | ph h h h Sh Sh SA SA Sh h h h Sh
climate type

N3zBop: CX3 Meteoposomiku rogutnmany [, 1961-1985; PX3 PC, okymenranuja, 1986-1990
Source: FHI, Meteorological Annual I, 1961-1985; RHI RS Documentation, 1986-1990

Bpujennoctu I['pauyaHMHOBOT KHUIIHOT
dakropa bamanyka, Kozapcka lyouna u Hosu
['paj, mo4eTKoM U KpajeM BereTalmoHOr Meproaa
MOKa3yjy XyMHJIaH KapakTep, a TOKOM JbeTHHX
Mjecel ceMHapHIaH KapakTep KiuMme. Y Be3u ¢
TUM, BaJIOpU3allija KITMMATCKUX CIeUU(UIHOCTH
[ToTtko3apja ykasyje Ha 3HaTHE MOI'YhHOCTH pa3Boja
arpapa, y3 MpeTxoJHe aJeKBaTHE arpOTeXHUYKE
Mjepe Koje ce HajBHUIIEe OJHOCE Ha OJBOIIbY U
3alITUTY arpapHUX MOBPIINHA.
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Values of rain factor according to Gracanin
in Banjaluka, Kozarska Dubica, and Novi
Grad in early and late plant flourishing periods
indicates the humid climate whereas climate is
semi-arid in summer. In this regard, valorization
of climate specificities of Potkozarje indicates
large opportunities of agrarian development
that should be preceded by adequate agro-
technical measures (commonly referring to
drainage and protection of agrarian areas).
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[EJOJIOIIKHU YCJIOBU

Y tunonoruju 3emspuinra [otko3apja youasa
CE XETEPOTreHOCT U Pa3IMUUT OOHUTET I10jSTUHIX
aujenoBa peruje. PaBHuUuapcko monapydje
CjeBepo3amagnor IloTko3apja yriaBHOM je
rpal)eHo 071 alyBHjaIHUX paBHH. Y BUXOBO] rpahu
npeosial)yjy aryBujaiHa KapOOHATHA 3eMJBUIIITA,
a3acTyIUbEHa Cy y pyjeuHnM nonnHama Kuexwure,
Mibeuanuiie, Mourranuiie, Pakosuiie u Ctpurose,
CIIOPAJINYHO U Y IOJIMHAMa IIOBPEMEHHX BOJIOTOKA.

PEDOLOGICAL CONDITIONS

The soil typology of Potkozarje indicates
heterogeneity and diverse bonitet of specific
parts of the region. The plains of North-west
Potkozarje are mostly composed of alluvial
plains. The composition mostly comprises
alluvial carbonate soil in river valleys of
Knezica, Mljecanica, MoStanica, Rakovica,
and Strigova, which sporadically occur in
valleys of temporary waterstreams.

Nererpa

- KankokamGncon - Meayaome
|| |

I renoconi

[ Eyrpuunm xamucon
[ +us eyvpussin kamtucon - nysucon [ ®nyswcon
I:l Eytpuurm kamBucon Ha rafipy - Eyrnej
DMeTpsH kamBncan B ceviinei
|:| Tysucan

Ipunoe 4. Iledonowxa kapma Iomxosapja
Annex 4. Pedological map of Potkozarje

[Tonpyuja Opaa u nodpha, CjeBepozamnagHor
[ToTko3apja, rpaxe cmeha 3emsbumTa Ha
TPOIIHUM KapOOHAaTHUM CTHj€HaMa, ca U3y3€TKOM
cjeBepo3arna Hor Jaujena MUKpPOperuje, y Kojem
KOHTAaKTHY 30HY ajyBHjaJlHE PaBHU YHE H
[ToGphana rpane penazune u cmeha 3emibUIITa HA
nanopuuma. Cnabuje cy JpeHupaHa, CHpoMaliiHa
cy dhocdopom, cnabujer OOHUTETA U OTPAHUYCHE
ynoTpeOHe BpUjeTHOCTH.

Cjesepoucrouno Ilotko3apje, mpema Jlujeue
10JbY, OJJIMKY]Y KOMILJIEKCH 3€MJBUIIITA Y KOjUMa
YUYECTBY]Y Ij€CKOBUTO-IIIJbYHKOBUTH CEJUMEHTH
ca cJI0jeBMMa INIMHa, a peosial)yjy nceyaoniejHa
(6eckapbonarna) 3emsbuinta. Oxnrosapajyhum
XUAPOTEXHUYKUM 3aXBaTHUMa MOOOJbIIAH je

Hills and foothills of North-west Potkozarje
are brown soil located upon the weathered
carbonate rocks, with an exception of north-
west part of the micro-region where the
contact zone of Una and Pobrdani comprises
rendzina and brown soil upon marls. The
terrain is poorly drained, have insuffiecient
amounts of phosphorus, lack bonitet, and has
limited practical value.

North-west Potkozarje, and its parts
spreading towards Lijevcée polje, is covered
in complexly composed soil of sandy and
grained sediments with clay layers, and the
pseudo-glay (non-carbonate) soil prevails.
The appropriate hydro-technical procedures
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KBaJUTET 3eMJbuIITA. [lo1HOXK]a OpICKUX TTaTuHa
OBE MHKpOpETHje IMPEJCTaBJbeHA Cy YIJIaBHOM
3aMOYBapeHUM 3E€MJbUIITUMA OTPAHHUYCHE
ynoTpeOHe BpUjeTHOCTH.

VY 3anmagnom Ilotko3apjy najsehe yuemrhe
uMajy cMeha 3emsbuinTa, pa3ByjeHa Ha JIAMOPLUMA,
mMHaMa ¥ mjerrdapuma. ['pahena cy yrimaBHOM o1
TEUIKMX [IIMHA, 1A UX OJUIUKY]€ HEIIPOITYCTIbHBOCT
1 craba yrorpedHa BpHjeTHOCT. Y KOHTAKTHO] 30HU
aJTyBUjaJTHUX PABHU U Y3BHIICHAa OBE MUKPOpPETHje
pa3BHUjeHa Cy ICeyNIOrIejHa a y JoJIMHAMa YHE U
Cane anmyBHjaTHa 3eMJBHIITA.

Y Hcrounom IloTko3apjy ITOMHUHAHTHO
yuerihe, ka0 1y 3anaiHoM, uMajy cMeha semsbuinra
pa3BHjeHa Ha BYJIKAHOTEHO-CEIUMMEHTHO] TTIOTIO3H.
Cwmebha 3emspumTa MMajy BEIUKY AaKTHUBHY H
MOTEHINjaJIHy KUCEJIOCT, Tako aa je pH mamu ox
9,5, a crenen 3acuhenoctu 0azama Hku o1 50%.
3emubunrTe caapiku 3-5% Xymyca, CHpOMAIITHO je
dochopom 1 ocpene 00e301jeheHo KamHjymMmoMm,
yCJbE1 Yera uMa 3HaTHE MOTEHIIMjaTHe MOryhHOCTH
3a mMpousBoAmY JnApBHE Mace (MHCTHTYT 3a
arpoexoyiorujy u 3emspuinte bamanyka, 2005,
crp. 73). [la 6u ce moOoJbIIaIH MOJHOTIPUBPETHA
IPUHOCH OBOM THITy 3€MJbMIINTA MOTpeOHA je
kancudukanuja, docdarnsanmuja ¥ YHOUICHE
a30THUX hyOpuBa.

VY Jyxuom Ilotko3apjy, y 0601HOM aujery
[Tpujenopckor mosjba, OCUM JOMHHAHTHUX
TICEYIOTIIE]HUX Hala3e ce (hparMeHTH ATyBHjaTHO-
MIPOJTyBHjaJTHUX 3€MJbUINTA cllabujer KBaJIuTeTa
y OZIHOCY Ha aJIlyBHjaTHO KapOOHATHA 3eMJBUIIITA.
YerBapy, ,,[ICeyI0ITIejHa 3eMIBHILTA UMA]y KHCEITY
peakimjy (pH 5,0-5,5) u cmabo cy 3acuhena 6azama.
Canpxe mano xymyca (oko 3%), OCKynujeBajy
dochopom 1 a30T0M, a UMajy 1 HETIOBOJbHA BOJTHO-
¢usmnuka u xemujcka cBojcrea’ (ibidem, ctp. 76).

Y 1njenuHH mTOCMAaTpaHO, THUIOJOTHja
3emsbninTa peruje IloTko3apja mpeTmocTaBiba
MHTE3WBHY arpapHy MPOU3BOAKY y3 MPETXOIHE
arXpoTeXHUYKE M OCTaje Mjepe Ha MOOOJbIIAY
ynoTpeOHe BpUjeTHOCTH.
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managed to improve the soil quality. Foot
of hill slopes of the micro-region are mostly
dominated by marshland of limited practical
values.

West Potkozarje is dominated by brown
soils on marls, clay, and sand soil. The
composition commonly comprises heavy clay
and is waterproof. The contact zone of alluvial
plains and hills in the region is covered in
pseudo-glay, and the valleys of Una and Sana
Rivers have the predominant alluvial soil.

East Potkozarje is also dominated by brown
soil upon the volcanic-sediment foundation.
Brown soil is highly active and potentially
acid; pH is less than 9, 5 and the level of base
saturation is lower than 50%. The soil contains
3-5% humus, it is poor in phosphorus and
sodium, which is why there is a high potential
for wood processing (Banjaluka Institute for
Agro-ecology and Soil, 2005, p. 73). In order
to improve agricultural productivity, this type
of soil needs classification, phosphatization,
and nitrogen fertilizers.

On the rims of Prijedorsko polje, in South
Potkozarje, apart from the prevailing pseudo-
glay soil there are also fragments of alluvial-
prolluvial clay, which is of a poorer quality
than the alluvial carbonate soil. Actually,
»pseudo-glay soil is acid (pH 5,0-5,5) and
poorly saturated with base. It contains little
humus (around 3%), lacks phosphorus and
nitrogen, and has unfavorable physical and
chemical water characteristics” (ibidem, p.
76).

Generally, the soil typology of Potkozarje
favors the intensive agrarian production with
previous agro-technical and other measures
for the improvement of practical values.
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JEMOI'PA©CKHN U COLIMO-EKOHOMCKH
YCJIOBAU

VY nepuomy HAKOH IIE3ECETHX TOJMHA
MPOILIOT BHjEKa MPOIECH UHAYCTPHjaIU3aIH]je 1
ypOaHU3a1Ije 3aXBATHIIH Cy CBE OIIITHHCKE IICHTE
ousme CP buX, u CHa)XHO ce OIpa3wiid Ha CBE

DEMOGRAPHIC AND SOCIAL-
ECONOMIC CONDITIONS

After 1960s, processes of industrialization
and urbanization affected all municipality
centers of former FR BiH and had a
powerful effect on rural areas via processes

pypaiiHe TpocTtope kpo3 mporiece aenomynandje, of depopulation, deruralization, and
Jepypaiu3alyje 1 gearpapusaiyje. deagrarization.
Tab. 7. Kpemarve cmanosuuwmesa Ilomxosapja, y nepuody o0 1948. oo 2010. cooune
Tab. 7. Migrations of Potkozarje population from 1948 to 2010
Muxkpoperuje
Horxosapja/ 1948 1953 1961 1971 1981 1991 2010
Potkozarje micro-
region
Hcrouno/East 21.712 23.109 24.484 24.585 23.130 21.950 19.029
CieBeponcIodnol | g 5o, 20.483 20.556 19.677 18.661 17.400 13328
North-east
Sarmagro/West 18.295 18.237 18.874 14.727 14.090 13.602 13.644
Ciepeposananol | 5, 47, 21.974 24.280 30.384 30.867 31.606 28.875
North-west
Jyxxno/South 28.536 31.225 32.980 34.544 37.993 38.283 25.086
VYkymHo/Total 100.309 115.028 121.174 123.917 124.741 122.841 99.962

WzBop: INonwmc cranopauinTea 1991, Cranosuumrso buX, HapogHocHu cacras o HacesbuMa, [{prkaBHH 3aBOJT
3a craructuky PernyOnuke Xpearcke, 3arpe0, 1995; Crame u kopuiheme nmpoctopa u gemorpadcku pa3Boj
ormurruae Hoeu I['paj, 2005; Ipocropuu mwax [pujenop (2008-2018); [pocropuu mian [pamumika (2010-2020)
Source: 1991 population census, BiH Population, National structure per settlement, State Institute for Statistics
of Republic of Croatia, Zagreb, 1995; Space condition and usage and demographic development of Novi Grad
municipality, 2005; Prijedor spatial plan (2008-2018); Gradiska spatial plan (2010-2020)

VY nepuony 1971. no 2010. ronune Opoj
craHoBHUKa [loTKO3apja KOHTHHYHpAaHO Omasa,
IITO HapylllaBa yCIIOCTABJbEHE arpapHe U YKYITHe
pypainHe ¢yHKuuje oBe peruje. Mnak, npoctopHa
o0uIBeKja KpeTama Opoja CTAHOBHUKA YKa3yjy Ha
Pa3IUUUT MHTE3UTET Y TOjeIUHUM JHjeIOBHMA
peruje.

From 1971 to 2010, the number of
Potkozarje population kept decreasing, which
damaged the agrarian and total rural functions
of the region. Still, the spatial features of
population number fluctuation indicate
different intensity of this phenomenon in
specific parts of the region.
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Ta6. 8. Tunosu Kpemarea cmanoguuwimea y mukpopezujama Ilomxoszapja,
y nepuody o0 1953-1961. cooune
Tab. 8. Types of population migrations in Potkozarje micro-regions from 1953 to 1961

Mukpoperije TTormuen/Census CranoBaummteo/Population Cenmunbdenn
IMoTko3apja/ 0 / h/[ciajgt(i)(/)n
Potkozarje micro- | 1953. | 1961. ofHcano Tpuponno/Natural & Tpeny/ Trend
recions Registered balance
& 53/61.
Vcrouno/East | 23.109 | 24.484 | 1375 | 5,6% | 3923 | 160% | -10.4% emurpatja/
Emmiigration
Cjesepouctotno/ | g 4e3 | 5 556 73 03% | 2033 | 9.8% -9.5% ewurpanuja/
North-east Emmiigration
Samagro/West | 18237 | 18874 | 637 33% | 1832 | 9.7% 6.3% ewmrpanuja/
Emmiigration
Cjeseposanantvol | o1 o740 | 24980 | 2306 | 94% | 3504 | 14.4% -4.9% emmrpanja/
North-west Emmiigration
Jysuo/South | 31.225 | 32980 | 1.718 | 52% | 3.038 | 92% -4.0% emurpaija/
Emmiigration
Ceera/Total | 115.028 | 121.174 | 6.109 | 50% | 14330 | 11,8% 6.7% emurpanja/
Emmiigration

U3Bop: [onwmc cranoBammTBa 1961, Murpanmona oousbesxja, pe3ynrary 3a Hacesba, Kmura XII,
Cagesnu 3aBof 3a cratuctuky COPJ, beorpan, 1966.
Source: Population census 1961, Migration features, settlement results, Volume XII,
Federal Buerau of Statistics SFRY, Belgrade, 1966

Cranoauitso lotkozapja, y nepuomy 1953—
1961. ronuHe npuIasaio je eMUrpaIjCKOM THITY
ca MOYETHUM OOMJBEXK]UMA er30/1yca. Y HaBeIeHOM
NEpUOJTY, YKYITHO CTAHOBHMIITBO j€ paciio, ajiu
y afcoJIyTHOM HM3HOCY Mame OJ] IPHUPOIHOT
NpUpAaITaja, MTO yKasyje Ha U3paKeHy CIIOJbHY
MUTPAIH]y U HETaTUBHE BPUjETHOCTH CETUIOEHOT
canja.

Y napenHom MehynonucHoM nepuony, 1961—
1971. rogrHa, CTAHOBHUILITBO PETH]E MPEILIO je Y
ctanyj aenomynamnuje. OBaj TpeH, ca HE3HATHUM
oJiIcTynamuma, onpxao ce 10 1991. ronusne, a
KaCHHMj€ HACTaBUO Y jOII U3PaXKEHH]j0] (HopMH.
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From 1953 to 1961, Potkozarje population
was emigrational with signs of exodus. During
this period, population kept rising but the
absolute values were smaller than the natural
birth rate, which further indicates strong
emigration and negative values of migration
balance.

The next census period from 1961 to
1971, the population started to depopulate.
This trend, with small deviations, preserved
until 1991 after which it became even more
expressed.
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Ta6. 9. Tunosu Kpemara cmanoguuwimea y muxkpopezujama Ilomxoszapja,
v mehynonucrom nepuody 1961-1971. 2ooune

Tab. 9. Types of population migrations in Potkozarje micro-regions from 1961 to 1971

. CennnbdeHu
Muxkpoperuje [Monucw/ Census CranoBuuiito/ Population canno
IMotko3apja/
ot 61/71/ Toern/Trend
Potkozarje 1961 1971 Iomucano/ Ipuponuo/ Migration penyiren
micro-regions ’ ’ Registrated Natural balance61/71
E 24.484 24.585 -101 04% | 2597 | 105% | -10,1% jenonyartia
depopulation
NE 20.556 19.677 -879 44% | 2041 | 103% -5,9% Jieriotynatua
depopulation
w 18.874 15874 | -3.000 | -188% | -1.070 | -6.7% | -12,1% Jieriotynatua
depopulation
NW 24.280 29237 | 4957 | 169% | 3.600 | 12.3% -4,6% CMHrpatja
emigration
S 32.980 34544 | 1.564 4,5% 2799 | 8.1% -3,5% CMUrpatija
emigration
Crera/Total | 121.174 | 123917 | 2.541 | 2,0% | 9.967 | 8.0% 6,1% CMHUrparHja
emigration

W3Bop: Ilonwuc cranopuuinTBa u craHosa 1971, CTaHOBHUIITBO, MHUTpaIiiOHa 00MIbEXK]a, PE3YNITaTH 110

HacespuMa u ommTrHaMa, CaBesnu 3aBoj 3a cratuctuky COPJ, beorpax, 1973.
Source: Population census 1971, Population, Migration features, settlement results,

Federal Bureau of Statistics SFRY, Belgrade, 1973

CHa)XKHy eMUTPALIjy CTAHOBHHIITBA CEOCKUX

HaceJba, y MehynonucHom nepuoay 1981-1991.
rofuHe, NoTBpl)yjy HeratuBHe crorme pacrta, ox -0,4
y JyxxnoM, -0,8 MicTounowm, -1,1 CjeBeporcTouHoM,
-1,1 3amagaom, no -1,7 y CjeBepozamagHom
ITotkozapjy (Ilomuc cranoBHumTBa 1991,

CranoBaumtBo buX, 1995).

Intensive population emigration in rural
settlements from 1981 to 1991 confirmed negative
growth rates ranging from -0,4 in South, -0,8 in
East, -1,1 in North-east, -1,1 in West, to -1,7 in
North-west Potkozarje (1991 Population census,
BiH Population, 1995).
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Ta6. 10. Hobna cmpyxmypa cmanosnuwimesa Ilomxoszapja, no nonucy uz 1991. 2ooune
Tab. 10. Potkozarje population age structure according to 1991 population census

Muxpoperuje 1991.
Iotko3apja/ 0-19 20-59 501
Potkozarje micro- VYkynHo/ Tun/Type
regions Bbp./No | % | Bp./No % | Bp/No| % Total
Munago u ctapo
(Ha mpary crapema)/
E 4970 | 28,6 | 9.546 54,9 | 2.857 | 164 17.373 The young and the old
(early old age)
NE 3.649 | 242 | 7934 52,8 | 3.439 | 22,8 15.022 HyGoxa crapoct/
Old age
w 2381 | 242 | 5407 | 549 | 2.046 | 208 9.834 Cg‘llzl"/
NW 4.036 | 22,5 | 9.810 54,7 | 4.080 | 22,7 17.926 HyGoxa crapoct/
Old age
Mnano u crapo
(Ha mpary crapema)/
S 10.685 | 34,6 | 15.791 51,2 | 4326 | 14,0 30.802 The young and the old
(early old age)

WzBop: [ormc ctanoBHUIITBA, ToMahWHCTaBa, CTAaHOBA M TIOJHOIIPUBPEAHMX TazancTaBa 1991, CTaHOBHUIITBO
10 cTapocTH U crony, Craructidku OunteH 257, @enepanau 3aBof 3a ctatuctuky buX, Capajeso, 1998.
Source: 1991 Population, household, and farm-hold census, Population age and sex, Statistical bulletin 257, BiH
Federal Institute of Statistics, Sarajevo, 1998

[Ipema mnomanuma mnomnuca wu3 1991.
roguHe Mukpoperuje [loTkozapja umajy crapo
CTaHOBHUILTBO, U3y3eB OHOT y CjeBepOrCTOUHOM
u CjeBepozamagHoM, Koje Ma OOuJbexKje TyOoKe
CTapoCTH.

Emurparnmjcke u aenorysamujcke mpoMjeHe,
y HCTO BpHjeMe, Ipare U MPOMjEeHE Y CTPYKTYpH
MOJbOIPUBPETHOT CTAHOBHUIIITBA.
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According to 1991 population census,
Potkozarje micro-regions is populated with
older generations of people except in North-
east and North-west parts, the population of
which is very old age.

At the same time, emigration and
depopulation changes are accompanied with
agrarian population change.
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Tab. 11. Ilomonpuspeono u nenomwonpuspeoro cmanosuuwimaeo Ilomkozapja, no nonucy 1961. u 1971. 2cooune
Tab. 11. Agrarian and non-agrarian population of Potkozarje according to 1961 and 1971 population censuses

0, 0
: Yigymio ﬁHOF AxTiBHO & Yigmio K ﬁ)HOF e
Muxkpoperuje TI0/BONPHBPENHO YKy Tomonp. | KemozompiBpeHo YKy HeTIOJbOpHBPETHO
[orxo3apje/ CTHOBHHILTBO/ cran./ HOROMPHBPERO et/ CTaHOBHHILITBO/ crai/ et/ %
. . Total asrari % cr/Active agrarian ‘V Total . % Active
Potkozarje micro-regions Otj agt T;m Total population A aor'a ol élonl;;g;anan Total ﬂon‘ag@ri?“
popuat population - ;Tl laii(r)ln poputation population populatioin

E 1961 15.389 62,8 7.814 44,9 9.095 37,1 2.227 24.4

1971 11.779 47,9 6.126 52,0 12.806 52,0 3.035 23,6

NE 1961 17.136 80,5 7.401 43,1 4.127 19,4 752 18,2

1971 15.632 77,6 8.637 55,2 4.653 22,9 1.070 22,9

W 1961 12.682 70,8 5.897 46,4 5214 29,1 1.608 30,8

1971 7.093 42,5 3.538 49,8 9.595 57,4 2.246 23,4

NW 1961 16.981 62,2 7.781 458 10.307 37,7 2.327 22,5

1971 18.080 60,0 10.575 58,4 12.304 40,4 5.817 47,2

S 1961 18.881 55,6 8.339 441 15.060 443 2.679 17,7

1971 15.206 42,3 7.044 46,3 20.665 57,6 3.391 16,4

Total 1961 81.069 64,9 37.232 459 40.014 35,1 9.593 23,9
ota

1971 67.790 53,0 35.920 52,9 53.392 47,0 12.524 234

N3Bop: [onuc cranoruTBa 1961, IossonprBpe1HO CTAHOBHUIIITBO, pe3yaTary 3a Hacesba, Kibrra XV, CapezHu
3aBof 3a crcructuky CDOPJ, beorpan, 1966; ITomuc ctanoBauiTBa U cranoBa 1971, CtanoBHUIITBO, [lossonpuBpenHo
CTaHOBHHUILTBO, PE3YJITATH 10 HAace/bUMa U omutruHaMa, CaBe3nu 3aBoj 3a ctaructiuky CDOPJ, beorpaz, 1973.
Source: 1961 population census, Agrarian population, settlement results, Volume XV, Federal bureau of statistics SFRY,
Belgrade, 1966; 1971 Population and housing census, Population, Agrarian population, settlement and municipality
results, Federal bureau of statistics SFRY, Belgrade, 1973

YV wmehynonucnom mnepuony 1961-1971.
roJIMHa, YKyNnaH Opoj MOJbOIPUBPEIHO aKTUBHOT
CTAaHOBHHUILTBA PErvje CMameH je 3a oko 11% .
Nnak, To cMambeme y HEKUM JTHjeI0BUMA PErHje
6uno je paznuuuto (y Mcrounom [lotko3apjy ca
62,8 1a47,9%,y 3anagHom ca 70,8 Ha 44,6% u ci).
VY cMambeHOM M3HOCY YKYITHOT TOJHOIPUBPEIHOT
CTaHOBHMILTBA NOBehaH je y1o MOJbOIPUBPETHO
aKTHBHOT U TO CTapyjer CTAHOBHUILITBA.

[IpoMjeHe y CTPYKTYpuU AaKTHUBHOT
CTaHOBHUIITBA PETH]€ I10 CEKTOPUMA JjeTaTHOCTU
yKa3zyjy Ha KapakTep COLHO-€KOHOMMCKUX
nporeca.

In 1961-1971 census periods, the total
number of active agrarian population
decreased per 11%. Still, the decrease varied
in some parts of the region (East Potkozarje
from 62, 8 down to 47, 9%, in West from 70,
8 down to 44, 6%, etc.). As the total agrarian
population number decreased, the active
agrarian old population increased.

Changes in structure of active population,
depending on the sector of activity, indicate
the type of social-economic processes.
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Tab. 12. Cmpyxmypa akmuero2 CmaHO8HUUMBA no cekmopuma ojeramuocmu 'y %, no nonucy uz 1971. u
npoyjena cmarva 3a 2005. T'oouny
Tab. 12. Structure of active population, depending on the sector of activity, in % according to 1971 census and
estimations for 2005

Mukpoperuje 1971 2005
IMotko3zapja/
Potkozarje micro- | Hpumapuw/ | Cexynmapun/ | Tepuujaprw/ | Ipumapuw/ | Cexyupapun/ | Tepuujapru/
regions Primary Secondary Tertiary Primary Secondary Tertiary
Hcrouno/East 88.6 10.3 2.0 85.6 9.7 4.7
Cjeseponcroo/ 94.5 3.8 1.6 90.5 7.4 2.1
North-east ' ' ' ' ' '
3anaHo/West 86.7 11.3 2.0 63.5 16.9 19.6
Cjesepo3zanagHo/
North-west 60.6 15.5 23.7 559 18.3 25.8
Tyssof 90.7 7.3 2.0 83.8 10.3 5.9
South
Vxymnro/Total 87.3 8.3 4.4 73.9 13.0 13.1

W3Bop: [omuc cranoBruiTBa 1961, AktuBHOCT U ijesnarHoct, Cape3nu 3aBoj 3a cretuctuky CDOPJ, Beorpan, 1965.
JIoKyMeHTAIIMOHH MaTepujat 0 Opojy 3arocieHuX pajaHuKa 1o jajerarHoctiMa (JKJI) - o omrrnaama, CTaTHCTHYKH
3aBozi PC 1 Opojy 3armociieHnx y mporu3BOHO-TIOCIIOBHAM 30Hama Omapcka, Kozapary v [oprsu [onrpamimy,
[pocropru mnan ommrruxe [pujenop (2008-2018) u [Tpoctopru man onmruHe [paguiika (2005-2020).
Source: 1961 population census, Activities and sectors, Federal bureau of statistics SFRY, Belgrade, 1965.
Documentation materials on number of employed workers according to field of activity (JKD) — per municipalities, RS
Institute of Statistics and number of the employed within business zones of Omarska, Kozarac, and Gornji Podgradci,
Prijedor municipality spatial plan (2008-2018) and Gradiska municipality spatial plan (2005-2020)

VYnopenHa aHaau3a akTUBHOT CTAaHOBHUIIITBA
TNoKasyje Hajsehe mpoMjeHe y mpuMapHOM CEKTOpY,
M TO y CBUM MHKpPOpErujama, IITO je CariaacHoO
OITIITUM IIPOIIECUMA Y PETHJH aJTi U Ha YKYITHOM
npoctopy 6uBme CP buX u o6usme COPJ.
OBaj Kao M CBH JECTPYKTHBHU JAEMOTPAPCKH H
COLIMOEKOHOMCKH IPOLIECH Y PETHJU UHTE3UBUPAHU
Cy paTHUM JemaBambuMa y buX, y nepuony 1992—
1995. ronuna.

CnamuHo gemorpadckum, OIBHjAjy
ce JIeCTPYKTHBHH TPOLECH Y CTPYKTYpH
nckopuihaBama arpapHuX NOBPIIMHA, T1a je PUjed
0 M3paKEHO] Jlearpapu3ariyju.
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A comparative analysis of active population
shows that greatest changes occurred within
the primary sector in all micro-regions, which
further complies with the general regional
processes (as well as with processes of former
SFRY and former FR BiH). Precisely like any
other destructive demographic and social-
economic processes within the region, these
also intensified during 1992-1995 BiH war.

In addition, along with negative
demographic processes, destructive processes
within the agrarian soil usage occurred and led
to intensive deagrarization.
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Ta6. 13. Ilpomjene y cmpykmypu uckopuuthagarsa azpaprux noepuiuHa nianunckoe cucmema Kozape u
Tomxosapja, y nepuody 00 2000. 0o 2006. cooune, na ocnogy CORINE*
Tab. 13. Changes in the agrarian soil usage within the Kozara Mountain range and Potkozarje region from
2000 to 2006 according to CORINE**

2000 2006 [Tpomjena
Kon TToBpiuuHe Kon ITospiunHe noseharbe/
kinace/ | Omnuc noBpiunHa/ km?/ kinace/ | Omnuc noBpinHa/ km?/ CMalbCHe y km?/
Rank Soil type Surface in | Rank Soil type Surface in decregse/ Increase

code square km | code square km in km?

112 Bjemrauke 15,6 112 Bjemrauke 18 24

121 MOBpPIINHE/ 1,2 121 MOBpIINHE/ 2 +0,8 3.9
131 Artificial soil 03 131 Artificial soil 1 +0.7 ’
211 52,7 211 48 4.7

222 [MosponpuBpeHa 17,2 222 TossonpuBpeHa 8 92

231 noapydja/ 11,9 231 roapydja/ 9 -2,9

242 Agrarian soil 634 240 Agrarian soil 661 23 -44
243 4152 243 411 42

311 HlyMeI/I 712 311 H_IyMeI/I 731 +19

312 MOy IPUPOIHA 39 312 MOJTYTIPUPOIHA 4 +0,1

nonpy4ja/ nozpyyja/

313 Forests and semi- 55,9 313 Forests and semi- 7 +1L1 40,8
324 natural soil 6,4 324 natural soil 27 +20,6

411 Bone u Bnaxkna 0,2 411 Bozne u Bnaxkna 0 -0,2

511 3eMJbUIITa/ 8.4 511 3eMJbUIITA/ N 0.4

Water and humid - Water and humid - -0,2

512 soil 3,6 512 soil 4 +0,4

WzBop: http://www.eea.europa.eu/data-and-maps/data/, mapt 2013.
Source: http://www.eea.europa.eu/data-and-maps/data/, March 2013
*3Hauere kojioBa kiaca: 112 — Herjenoura ypbana nonpyudja, 121 — MHxycTpujcke Wil KOMEPIHjaiHe
jenunutie, 131 — Mjecra excruioaranuje MuHepaina, 211 — HeHaBoamaBano 00pauBo 3emibuiire, 222 —
Bohmamm u mmanTaxke 3paactor Boha, 231 — [Nammanu, 242 — Komrieke KyITHBUCAHUX TapIiena, 243
— [IperekHO MOJHONIPUBPETHO 3eMIbHIITE ca BehuM moapy4juma npuponHe Bereranuje, 311 — Jluctomanne
uryme, 312 — Yerunapceke myme, 313 — Mjemosure myme
**Definitions of rank codes:112 — non-integral urban areas, 121 — industrial or commercial entities, 131 —
mineral exploitation sites, 211 —non-irrigated cultivated soil, 222 — orchards and grain fruit plantations, 231
— pastures, 242 — cultivated plots, 243 — prevailingly agrarian soil with large areas of natural vegetation, 311 —
deciduous forests, 312 — conifer forests, 313 — mixed forests

VY cTpykrypu uckopuinhaBama arpapHux As we speak of the agrarian soil usage within
noBpmmHa cucreMa Kozape u Ilotko3zapja, y  the Kozara Mountain range and Potkozarje region,
2006. y omnocy Ha 2000. roguny, BumHO je  there was an evident decrease in agricultural soil in
CMamemhe MOoJbONpUBpenHuX noapydja u Behe 2006 in comparison with 2000. On the other hand,
yuenthe ,,BjemTadykux MoBpImMHA“ Te myma u  there was an escalation of ‘artificial soil’, forests,
MOTYTPUPOAHUX TONpyYja and semi-natural soil.
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Tab. 14. [lomonpuspeoro cmarnosHuwimeo Ilomkozapja, npema senununu 3emvuiunoe nocjeoa, no nonucy 1971.cooune
Table 14: Agrarian population of Potkozarje according to the estate size as registered in 1971 census

Benunna mocjena (ha)
[MToTko3apje
M”KPOPeFl’{Je/ Kﬁ?gf/ Bemukn/Large Cpenmn/ Mam/ [aryseacTn/ Ees 1 110 /none or
Potkozarje micro- est aJtes estates middle-sized | small-sized Tiny-sized u Zio 0.10
regions 5,01-10,00 3,01-5,00 1,01-3,00 0,11-1,00 p oo,
>10 ha
Uctouno/
593 4.096 3111 3.072 595 312
East
Cjepeporcrouno/ 1.209 7.645 3.742 2.297 475 264
North-east
3ananof 384 2973 1.906 1.421 325 84
West
Cjeseposanaio/ 701 7.547 5.006 3.465 546 553
North-west
Tynciof 244 3773 4.186 5.123 1.813 447
South
Viyrmo/Total 3.131 26.296 17.951 15.378 3.754 1.660

WzBop: Ilonwc cranoBanmmTBa 1 cranosa 1971, CranoBHUIITBO, [10Jb0TIPUBPETHO CTAHOBHHUINITBO, PE3YNITATH
110 HaceJbuMa 1 ommTrHHaMa, CaBes3Hu 3aBoj 3a cratuctuky COPJ, beorpam, 1973.
Source: 1971 population and housing census, Population, Agrarian population, settlement and municipality
results, Federal bureau of statistics SFRY, Belgrade, 1973

[Ipema nogamuma nonuca uz 1971. rogune,
aHalM3e Cy IOoKas3ale Ja je CpeamHM, MajuM
U TaTyJbaCcTHM TMOCjeuMa pacloliaralo
54,3% mnoJbONmpUBPEAHOT CTAHOBHUIITBA
peruje. [Ipocjeuna BenWYMHA WHAUBUIYATHUX
ra3/IMHCTaBa, y3 HarIalleHe MUKPOPETHOHATHE
pas3iuKe, U3HOCWIIA jeé OKO HEeT XeKTapa, IITO
yKa3yje Ha yCUTHEHOCT 3eMJBUIITHUX MTOCjea.

According to 1971 census, 54, 3% of
agrarian population in the region disposed
of middle-sized, small-sized, or tiny-sized
estates. The average individual estate size was
around 5 ha, which indicated size degradation
of the estates.

Tab. 15. Kopuwheno nosonpuspeono semmuuime u 0Cmaio nowbonpuspedno semmuwima Ilomkosapja,
npoyjena cmarva 3a 2006. I ooumny
Tab. 15. Cultivated agrarian soil and other agricultural areas of Potkozarje as estimated in 2006

Totxosapje Ykyno TMossonpuBpeaHo semibuiTe/Agricultural soil
Muxkpoperuje/ [Mossonpuspenno/Total

Potkozarje micro-region agricultural soil Kopumrheno/Cultivated Ocrano/Other
HUctouno/East 30.860 16.219 52.5% 14.641 47.4%
Cjeif(f’r‘t’li‘_c;aos‘:“"/ 45.040 19.853 44% 25.187 55.9%
SamaaHo/West 24.040 12.955 53.8% 11.085 46.1%
Cjegziffvrv‘:;}“’/ 47.025 23.686 50.3% 23.339 49.6%
Jyxxuo/South 31.980 12.804 40% 19.176 59.1%
VYkynno/Total 178.945 85.517 54.3% 93.428 59.3%

WN3eop: Craructuuku 3aBon PC, M3Bjernraju o kopuitheHrM MOBpIIFHAMA TT0 KATACTAPCKHUM OIMTrHamMa bamayka,
Kozapcka [lyonma, Kocrajuwmita, Hosu ['pan, ['pamuiika, Jlakramm u [prjenop, O6pazar [10-22, bamanyka, 2010.
Source: RS Institute of statistics, Reports on cultivated soil according to cadaster municipalities of Banjaluka, Kozarska
Dubica, Kostajnica, Novi Grad, Gradiska, Laktasi, and Prijedor, PO-22 form sheet, Banjaluka, 2010
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[Tpema nomarmma 3a 2006. roquny, [Totkozapje
pacnonaxe ca 178.945 ha mosponpuBpenHux
MOBPIIMHA, O] Yera ce MOJIOBUHA HaJla3u y JBUje
mukpoperuje CjeBeposzanmamnoMm I[loTko3apjy
(47.025 ha umm 26,2%) u CjeBepoUCTOUHOM
[Torkozapjy (45.040 ha umm 25,1%). Ilpocjeuna
BEJIMYMHA YKYITHOT MOJFOIPUBPEIHOT 3eMJBHIIITA
MOJHOTIPUBPEHUX JOMAaNMHCTaBa PErHje U3HOCH
7,0 ha, mro je Bumie ox mpocjeka 3a PermyOmuky
Cprcky (2,8 ha).

bynyhu na ce oxo 54,3% ykymHOT
NOJbONPUBPEAHOT 3eMibHinTa [loTKO3apja
KOPUCTH 3a MPOU3BO/IY, PEANHHU]y CIUKY O
3Ha4ajy 3eMJBHIIHUX PeCypca MOJbOIPUBPEITHUX
nomahuHCTaBa MpyXkajy MOAAIM O MPOCjEUHO)]
BCJIIMYMHU KOPUIINEHOT TOJHONPUBPEIHOT
3EMJBHILTA.

Onnoc xkopuinheHOT MOJHOIPUBPETHOT
3eMJbUIITA W Opoja TOJbONMPUBPEIHUX
nomahuHcTaBa Mokasyje J00po CTame y MOomeay
pacrosiarama YyKYINHHM IOJbONPUBPEIHIUM
3emsbuinTeM (7 ha) u penaruBHO 3a10BosbaBajyhe y
noniexy y4ernrha o0OpaMBHUX MOBPIIMHA 10 J€THOM
nomahuucTBy (3,3 (ha). OBa omjeHa ce Moxe
NPUXBAPTUTH UCKJbYYHBO C ACTIEKTa CKCTCH3HBHE
MOJBOIPUBPEIC M EKCTCH3UBHOT arpapa.

According to 2006 data, Potkozarje
disposed of 178, 945 ha of agricultural soil,
half of which belonged to two micro-regions,
i.e. North-west Potkozarje (47, 025 ha or 26,
2%) and North-east Potkozarje (45, 040 ha or
25, 1%). Average size of total agrarian soil
within agrarian estates was 7, 0 ha, which is
more than the Republic of Srpska average (2,
8 ha).

Since 54, 3% of total Potkozarje agrarian
soil is being used for production, data on
average size of cultivated agrarian soil
provides us with a clear idea of how pertinent
the soil resources are.

The ratio of cultivated agrarian soil and
the number of farm-holds designates favorable
disposal of total agricultural soil (7 ha)
participation of cultivated surfaces within a
single farm-hold (3,3 ha). This point is valid
only from the aspect of extensive agriculture
and extensive agrarian activity.

Tab. 16. Ananusza 00HOCA NOLONPUBPEOHO2 3eMBULUMA U NO/LONPUBPEOHUX OOMANUHCIABA, NPOYJeHA CMAarba 3d
2010. 200uny
Tab. 16. Analysis of agrarian soil and farm-holds according to 2010 estimations

[NoTtko3apje [HomonpuspenHa Tospumta semibe
Mukpopernje/ B e —, y (ha) mo momahuncTBy/land surface per a house-hold (ha)
Potkozarje micro-regions Farm-holds VYkynno/Total O06panuBa/Cultivated soil
Hctouno/East 5.704 54 2.8
CjeBepouctoyno/
North-cast 3.845 11.7 5.1
3aragao/West 3.030 7.9 4.2
Cjesepo3samnaHo/
North-west 5.720 8.2 4.1
Jyxuo/South 6.982 4.5 1.8
VYiynuo/Total 25.281 7.0 33

WzBop: Craructerakw 3aBof PC, M3BjerniTaju o koprrheHIM ITOBPIITITHAMA TT0 KaTaCTapCKHM OIMITHHAMA bamaryka,
Kozapcka [lyowra, Kocrajauma, Hosu ['pan, [ pagumika, Jlakramm u [pujemop, O6pazar [10-22, bamanyka, 2010.
Source: RS Institute of statistics, Reports on land usage according to cadaster municipalities of Banjaluka, Kozarska

Dubica, Kostajnica, Novi Grad, Gradiska, Laktasi, and Prijedor, PO-22 form sheet, Banjaluka, 2010
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Y njeauHW y3€BUIM, MOJHOIPUBPEIHO
semspuiITe [1oTKO3apja KapaKTepUILIe YyCUTHEHOCT
T10Cje/1a, HU3aK CTETIeH HCKOPUCTHBOCTU U CMALCHHE
arpapHuX Ha padyH yKYIHHMX IOJbOIPUBPEIHUX
MOBPILIMHA.

3AKJbYYHA PASMATPAILA

Janac, pa3Boj arpapa y I[lotko3apjy mpare
pazIMYUTH NPOOIIeMH. 3a Pa3uKy O IPUPOTHUX
yCIIOBa, KOjU C€ MOTY OIIMjEHUTH PEIaTUBHO
MMOBOJPHUM Y3 HEOIXOJHE Mjepe MoOoJbIIama
yrnoTpeOHe BPHUjEAJHOCTH 3EMJBHINTA HEKHX
nojpydja oAaroapajyhuM XuApPOTEXHUYKUM
U arpOTEXHUYKUM 3axBaTuMa, JAeMOTpadCcku
U COLIMO-CKOHOMCKH YCJOBH, Kao IITO CYy TO
NPETXO/IHE aHaJIM3€e MoKa3alie, MMajy M3pa3uTo
orpanuuaBajyhu Kkapaktep W HeETraTHBaH
JYTOTO/IMIIELH TPESHI.

Kopucrehu caBpemeHa UCKyCTBa pa3BUjeHUX
3eMaJba, 11a ¥ HEKUX U3 Halller OKPYKeHha, y Pa3Bojy
arpapa 1 yomIiTe pypaiHuX IMoApyYja, CBE Y IHbY
3ayCTaBJbamba JIECTPYKTUBHUX JIeMOrpadCKux
U COLMOCKOHOMCKHX Tpoleca y pypajHUM
CpeArHaMa, KOHIIENT WHTETPATHOT PypaHOT
pa3Boja cMaTpamMo MojiesioM Koju he 00e30ujenuTu
OJIPYKMBOCT TIOCMATPAHOT PETHOHAIHOT CUCTEMA,
uMajyh Tpu TOM y BUILy U OJP>KHUBOCT JKUBOTHE
CpeAMHE Kao KJbYYHH NPEAYCJIOB arpapHe H
pypaiHe onpkuBocTi. CBaKaKo, MOJAPa3yMUjeBajy
Ce HEOIXOJHE Mjepe MOACTHUIIAja Pa3Bojy, MpHje
CBera arpapa aju 1 OCTaJIuX pa3BOjHUX (QYHKIIH]ja
Y PYypajHOM IIPOCTOPY.

JIMTEPATYPA/BIBLIOGRAPHY:

Bacwunescka, Jb. (2006). Pypannu pazeoj y pecuonainum
oxeupuma, TloceOHo m3name, 3anyxOuHa AnzapejeBuh,
Beorpan

leonomku 3aBox 3BopHUK, OcHo8Ha ceonowika Kapma

CDPJ, mucmosu Bawanyka 1:100 000, Ipaouwxa 1:100
000, Kocmajnuuya 1:100 000 u Ilpujeoop 1:100 000, 3BopHUK
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Generally, Potkozarje agricultural soil is
characterized with the estate size degradation,
low level of usage, and decrease in number of
agrarian soil, which further affects the ratio
of total agricultural soil.

FINAL REMARKS

Nowadays, the agrarian development
in Potkozarje region encounters different
problems. Unlike natural conditions that may
be regarded as rather favorable (if necessary
hydro-technical and agro-technical measures
are applied in order to improve the soil
value), the demographic and social-economic
conditions are rather limiting and have a long-
term negative trend as analyses have shown.

Modern practices and experience of
developed countries that aim at stopping
destructive demographic and social-economic
processes in rural areas should be regarded as a
role model and the concept of the integral rural
development may be a model that will provide
sustainability of the target regional system.
Hence, we should bear in mind the environment
sustainability as a key prerequisite of both
agrarian and rural sustainability. Certainly,
adequate incentive measures are necessary to
help the development of the agrarian and any
other function within a rural space.

Teonomkn 3aBox 3BopHUK, Tymauu nucmosa bamwanyka,
I'paouwxa, Kocmajnuya u Ilpujedop, ocHoene eeonouike
xapme 1:100 000, I'3, 36opHuk

Teomomxu 3aBox 3BopHUK, Xuaporeonomka kapra CDPJ,
mmctoBu lyoposruk 1:300 000, Capajeso 1:300 000, 3arped
1:300 000, 3BopHHK
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HuctutyT 3a arpoekosiorujy u 3emspuiire (2005). Ocrosa
sawmume, rkopuwhera u ypelherwa nomonpuspeonHoe
semmwuwima epaoa barwa Jlyka, bawa Jlyka: [TossonpuBpennn
¢axynrer

Mutomesuhi, A. (2009). @opmayuono munepazenemcka
ananusza oujabasza Kosape kao cuposuncke base mexnuukoz
epahesunckoe kamena, beorpam: Pymapcko-reonomniku
(axynrer

OcHosa 3awmume, kopuuihersa u ypehersa nomonpugpeoroe
semmuwma Penyonuxe Cpncke kao komnonenme npoyeca
naanuparea Kopuwhersa semmuwima, bamanyka.

[MossonpuBpenuu uHcTUTYT PenyOnuke Cprcke, 3aBox 3a
arpoxeMujy u arpoekosiorujy bamanyka, Bnana PemyOnuke
Cpricke, MUHHCTApPCTBO TOJBOTPUBPEE, IIyMapcTBa M
BononpuBpee (2009).

PenyOnuuku 3aBoj 3a reostonika ucrpaxkusama PC (2011).
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AHAJIN3A ATPAPHE CTPYKTYPE U KAPAKTEPUCTHUKA ITIO/bOIIPUBPETHUX
IA3JIUHCTABA Y ®YHKIINJU PEBUTAJIN3ALINJE ATPAPHOI' IPOCTOPA
OIIIOTUHE ITPIbABOP

Mapko Cranojesuh!, O6pen I'maTo? u Mapko UBanumesuh’

1Hp1/1p0)1Ho-MaTeMaTI/mKI/I ¢axynret, Yausep3uret y bamoj Jlynn, Penyonuka Cpricka
“Bucoka mKona 3a Typu3am u xorenujepctBo Tpeodume, Penyonuka Cpricka

AlcTpakT: ArpapHu mnpoctop omnimntaHe [IpmaBop KapaKTepuIlly HETaTUBHU pa3BOjHH MPOICCH U MPOOIeMHU
opranmzanuje. O03UpoM Ha 3HA4aj MOJHONPHUBPEIHE MPOU3BOAKE Y YKYITHOM MPOIECY COIMOCKOHOMCKOT OIOpaBKa
OMIITHHE, PEBUTAJIM3AIIMja arpapHOr mpoctopa Hamehe ce kao ummneparus. [1oceOHY Makiky HEOMXOIHO j€ MOCBETHTH
ONTUMAJIM3AIU]H arpapHe CTPYKType Koja ce CyodaBa ca MpoOJieMUMa YCUTHCHUX M HCKOMITAKTHUX MOJHOIIPUBPEIHIX
mocjeqa U mapiielia, T¢ CJIOKCHUM BIIACHMYKUM CTPYKTypama. AHaju3e CTPYyKTypa U mpapaia Kopuiihema 3eMIbUIITa
IPEJ/ICTaBIbajy MOJIAa3HU OCHOB 3a IIpHjeasiore Mjepa pesurtanusanyje. [lopen HaBeneHnX, aHAIN3E NIABHUX CTPYKTYPHUX U
MPOCTOPHUX KapaKTEPUCTHUKA MTOJbOTPUBPEIHUX Ta3MHCTaBa Y IpUIianajyiieM arpapHOM POCTOPY, IPEACTaBIbajy OCHOB
MPHjEJIOTY aJbUX KOpaKa y ’EeroBOj OpraHHU3alltjH, IPHUje CBera pa3inuuTHM TCXHHYKUAM, TPABHUM U OPraHU3alnOHUM
Mjepama.

KibyuHe pujeunm: arpapHu MpOCTOp, arpapHa CTPYKTypa, MOJHOMPUBPEIHA Ta3MWHCTBA, PEBUTAIU3AIMja, POCTOP
ontuHe [IpmaBop
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ANALYSIS OF AGRARIAN STRUCTURE AND FEATURES OF FARMHOLDS AIMING
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Abstract: Agrarian zone of Prnjavor municipality is characterized by negative development and organizational problems.
It seems pertinent to revitalize the agrarian zone as the agricultural production remains an integral part of the total social-
economic recovery of the municipality. Special attention should be paid to optimum agrarian structure that keeps facing
issues of scattered and partial farmholds and plots along with the complex ownership procedures. Analysis of structures
and patterns of land usage is the starting point for revitalization measures. In addition, analyses of major structural and
spatial characteristics of farmholds within the adequate space are the foundations of future measures of reorganization,
i.e. different technical, legal, and organization measures.
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YBOJIHE HAITOMEHE

Arpapuu npoctop Pemy6nuke Cprcke, a
camuM TUM U omnmutuHe [IpmaBop onrtepeheH je
HEraTHBHUM PAa3BOjHUM MpoIlecMMa, T€ je Kao
TaKkaB apTHKYJIHCAaH Kao MPOOJIEMCKO MOIpyYje.
O’KMBJbaBakEe OBUX MPOCTOPA y TOIMYJIAIMOHOM,
COIIMjaJTHOM, EKOHOMCKOM U MH(PACTPYKTYPHOM
CMUCITy 3Ha4ajHO OM YTHIIAJO Ha Pa3BOj CBakKe
MIPOCTOPHE jSMHUIIE.

Onmruna IlpwmaBop mnpemo3HaT/bUBa je
Kao MOJpYy4je MOJbONPUBPEIHE MPOU3BOaHE. C
THUM Yy BE€3H, CTYJMO3HA aHAJIN3a Haj3HAYajHUjUX
0COOCHOCTH arpapHOT MPOCTOPa, U3 KOje CIIUjeau
HU3 MpHjeIora Mjepa yHarpehema, o1l KpylyjaHe
jé BaXHOCTH 3a JlaBame cMmjepHuua Oymyhem
pa3Bojy onmTHHE. Huje HEeBa)KHO HATIOMEHYTH
Ja je 3a jeIUHUIly JIOKAJIHEe camMoyTmpaBe Koja
Kao je/IHy O]l KJbyYHUX IpaHa HOCHIIAIA pa3Boja
NPUBPE/IC BUIU TOJBOIPUBPELY, IPEIIO3HABAE
MOTEHIMjajla U CIeUU()UIHUX KapaKTePUCTHKA
arpapHoOr IMPOCTOPa U3y3E€THO BaXKHO Y CJIOKECHOM
MIPOIIECY PeBUTAIH3AIIN]E.

Ja Oucmo auBep3u(HUKOBAINA arpapHd U
yp6anu npoctop ommuruHe [IpwaBop, moTpedHo
je mocMaTpaTH BHIIE [apamerapa, KakBH Cy
I'yCTHHA HACEJbCHOCTH, CTPYKTYpa CTAHOBHHIIITBA
npemMa 3arnoCIeHOCTH, arpapHa CTPYKTypa
CTaHOBHUIITBA, arpapHa r'yCTHHA HACEJbEHOCTH
TUIOJIOTHja Hacesba, CTENEH pPa3BHjCHOCTH
HaceJba, CTETICH ypOaHu3allyje, THEBHE MUTpaIIje,
CTaHOBambe, MHYPACTPYKTYpa, MpekKa U CHCTEM
HaceJba, ICHTPAIUTET Hacesba, (PyHKIIMOHAIHU
Kanaiurer... L{jeslokynmHu mpocTop ONIITHHE
MOXE C€ YCJOBHO Ju(epeHIMpaTH Ha ypOaHo
je3rpo (rpaacko Hacesbe), cyOypOaHu MpocTop
(mpurpajacka Hacesba) M pypanHu npoctop. U
Mope/l MPETXOIHO HaBeleHE MU(epeHIrjalyje
npoctopa omnmruHe [IpmaBop, OH y IjeaocTu
MOTII4/1a [IOJT TIPOCTOPHHU 00y XBArT 3a/1aT IPEIMETOM
npoyvaBarba OBOT pajia. Pasior ToMe je ykibydeHOCT
arpapHOr MPOCTOpa y CBE MPOCTOPHE jSAMHMUIIC,
HaceJbeHa MjecTa M KaTacTapCKe OIIITHHE.
CBa HacesbeHa MjecTa y BEJIMKOM OOMMY MMajy
yajesne MOJbOIPUBPEIHOT 3€MIBHIITA, O0PaIHBOT
3EMJBHIIITA, [MOJHOTIPUBPEIHOT CTAHOBHHINTBA M
PETHCTPOBaHKX MOJHOIIPUBPEIHUX Ta3IUHCTABA,
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INTRODUCTORY COMMENTS

Agrarian region of the Republic of
Srpska, including the Prnjavor municipality,
is burdened with negative development
processes and is referred to as a problem
region. Population, social, economic, and
infrastructural revival would largely affect
the development of each spatial entity.

Prnjavor municipality is recognized as an
area of agricultural production. Therefore, an
elaborated analysis of typical agrarian features,
including measures of improvement, would
be crucial for future development guidelines.
Speaking of a municipality that regards
agriculture as one of its key development
factors, it is pertinent to recognize potentials
and specific features of agrarian space during
the process of revitalization.

In order to diversify agrarian and urban
areas of Prnjavor municipality, it is necessary
to discuss several parameters such as
population density, population employment
structure, agrarian population structure,
agrarian population density, settlement
typology, settlement development ranking,
level of urbanization, daily migrations,
housing, infrastructure, settlement network
and system, settlement centers, functional
capacities, etc. The municipality region
may be divided into the urban core (city
settlement), suburban space (suburbs), and
rural areas. Despite the Prnjavor municipality
division, it still completely belongs to the
area that is being the paper subject matter.
The reason is that agrarian areas are still
integrated into all spatial entities, populated
settlements, and cadaster municipalities.
All the populated settlements share a great
ratio of agricultural soil, cultivated soil,
agrarian population, and registered farmholds,
including the municipality center. Based upon
these parameters and practical opportunities
and limitations, spatial range of agrarian
area is registered in the whole of Prnjavor
municipality.

Revitalization of agrarian areas is
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ykibyuyjyhu u ommruHcko cpeuinre. Ha ocHOBY
HABE/ICHUX MapaMeTapa, a M Ha OCHOBY IPAKTUYHUX
MOTYHHOCTH M OTpaHUuYCHA y HCTPAKUBAKBUMA
OBaKBOI' THIIa, MPOCTOPHU OOYXBaT arpapHor
pocTopa Ae(PUHUILIEMO Y I1jeIOKYITHOM IPOCTOPY
onwrune [Ipmasop.

PeBuranusamnuja arpapHor mpocTopa
HEOoMXoAHa je 300r OpojHHUX TMpobiieMa KOjU Cy
JETEpMHUHCAHU y TIOMeHyTOoM niozipyyjy. [Tocrojehn
npo0ieMu Be3aHU Cy 3a ojpeleHa orpaHHuCHa
OpUPOAHE CpelnuHe (HEMOBOJbHE pebedHe
KapaKTEPHCTHKE jY>KHOT JIfjelia MPOCTOpa OMIITHHE,
3aCyTOCT W 3ara)eHOCT Aujesia MOBPIIMHCKUX
TOKOBA, MMOJI3EMHUX BOJA U aKyMyJiallyja, 1mojaBa
CYLIHHX ¥ TIOTUIABHHX TIEPHOIA, yuenihe 3eMIbHIITa
HAaJl KOJUM je OTpeOHO M3BPILUTH MEIUOPALH]Y,
MOCTOjarhe HEMOBOJFHUX M YCIIOBHO TOBOJBHHX
MOBpIIMHA 32 O0aBJbEHE IMOJHOIPUBPEIOM),
u3paxkene aemorpadceke mpooiaeme (maj] yKymHor
Opoja craHOBHHKA, ToBehame Opoja cTapadykux u
camadkux JomMahnHCTaBa, MM0jaBa JCTOMyalmje,
HEeraTHBaH NPUPOIHU MPUPAIITAj, HETIOBOJbHE
CTapOCHE M EKOHOMCKE CTPYKTYPE CTAHOBHUILITBA),
UHPPACTPYKTYpHE U (QYHIIIUOHAIHE Mpodieme
(;lomre crame MyTHE, CHEPreTCKe W BOIOBOJHE
Mpeke, Jolle CTame obOjekaTa IpYIITBEHE
HHPpACTPYKType, ciaabu (yHKIMOHATIHU
KalauTeTH BEIUKOT Opoja Hacesba), mpodieme
U OrpaHUYCHa IMOJHONPHUBPEIHE MPOU3BOIHE
(TpaIMIIMOHAIHOCT Y MPOM3BO/bH, JOMUHALIU]A
MOJIUKYITYPHE TPOU3BOAKE, EKCTCH3MBHOCT
y TpPOU3BOIU, cllad MPWIMB WHBECTHUIHU]A
U TOJCTULAja Tpou3Bohadymma, HeIOCTaTak
Koomeparuje, cinaba OpPHJEHTHCAHOCT Ka
TPXKUIITY) U PA3TTYUTE COLIMOSKOHOMCKE IPOIIece
(mearpapu3zamnuja, nepypanusaiuja, pypaiHu
€r30/1yC, T0jaBe COIMjATHOT yTPa) KOju HETATUBHO
yTU4y Ha YKyIHHU pa3Boj npocrtopa (IIpojexr ax,
2010; Ctpyuna ciry»0a 3a IOJHOPHBPEILY OMIITHHE
[pmwasop, 2013; PerryOnuaky 3aBoj1 32 CTATHCTUKY
Pemy6mike Cpricke, 2013). Mnak, ocHOBHU Ipo0iieM
KOjH C€ BeXKeE 32 TMPETPEKe MPOLIECY PEBUTAITM3ALIN]C
THYE CE OPraHMU3aLMje CaMOT arpapHoOT MPOCTOpa,
OJIHOCHO HE()YHKIIHOHAITHUX arpapHHUX CTPYKTypa
u onrepehemrMa Koja MoJbONPUBPE/IHA Ta3JMHCTBA
MMajy Y IPOCTOPHO] M CTPYKTYPHO] OpraHU3aLuj
MOJHOTPUBPEIHE TIPOU3BOIEHE.

central for solving numerous problems that
are recorded within our target region. The
existing problems refer to specific limitations
of natural environment (unfavorable relief
in south parts of municipality, pollution in
parts of surface waterstreams, groundwater,
and accumulations, periods of droughts and
floods, amount of soil that is in need of
melioration, unfavorable and partly favorable
agricultural terrain), obvious demographic
issues (decrease in number of population,
increase of households populated with single
and old people, depopulation, negative birth
rates, unfavorable population structure in
terms of age and finances), infrastructure and
functional problems (poor road, energetic,
and water supply networks, poor condition
of community buildings, poor functional
capacities of a large number of settlements),
issues and limitations of agricultural
production (traditional production, domination
of poly-cultural production, extensive
production, poor investments and incentives
for the manufacturers, lack of cooperation,
poor market orientation), and different
social-economic processes (deagrarization,
rural exodus, social fallow land) all of which
negatively affect the total region development
(Project Ltd, 2010; Expertize agriculture
department of Prnjavor municipality, 2013;
Republic Statistics Institute of the Republic
of Srpska, 2013). Still, the basic obstacle to
revitalization refers to the organization of
agrarian area itself, i.e. of non-functional
agrarian structures and problems of farmholds
within the spatial and structural organization
of agricultural production.
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ITAPLEJTALIMJA 3EMJBUIITA, BEJIMUMHA
I[NHOCJEJA U BJIACHUYKHN OAHOCHU

[Naprenanuja npeacTaBsba MOIU]eJbEHOCT
3eMJBHILTA HA Mame I[jeJMHe. 3Hayaj BEeIUYHHE,
o0NuKa M MOJI0Kaja MOJFONIPUBPEAHUX MapLea
Ol OIPOMHOT je 3Hadaja 3a IMOJbOIPHUBPEIHY
npousBoAmy. Ilapuene Behe mnoBpIMHE
oMoryhaBajy mupoKy mpuUMjeHy MeXaHH3allHje
U XeMH3allMje, CMambyjy TPOILKOBE MPOU3BOIILE,
nosehagajy npuHoc u ci1. Ha oBakBuM napiienama,
U3 TMPETXOAHO HABEACHHX pas3jiora, Moxe Ja
ce 3HATHO JIaKIIe OpraHu3yje MOHOKYJITypHa
MPOU3BO/IHA, KOja je MHOTO mpoduTabuiIHHja.
[Ipoctop ommtune IlpmaBop, kao u Behu nuo
npoctopa Penyonuke Cpricke, KapakTepuUCTUIAH
jé MO TOJbONPHUBPEAHUM IMapleiaMa Majux
noBpirHa. OBO je mocsbeuIa paBa HacJbehuBama
Y HEpHjeUICHUX UMOBHUHCKO-IIPAaBHUX OJIHOCA, TE
HEKHMX (PU3MYKHX OTpaHUuCHa IPOCTOPA.

LAND SIZE DEGRADATION, ESTATE
SIZE, AND OWNERSHIP

Land size degradation refers to land
split into smaller plots. The size, shape, and
location of agricultural plots are of a great
importance for the agricultural production.
Larger plots enable wide usage of machinery
and fertilizers, decrease production costs,
increase the yield, etc. Therefore, such plots
may help organize mono-cultural production,
which is more profitable. Small size plots
are typical of Prnjavor municipality. This
is a result of the right to inheritance and
unaddressed legal ownership, along with some
other physical spatial limitations.

Tab. 1. Ilpocjeuna senuyuna nowonpuspeoHux napyena y npocmopy onwmure Iprasop
Tab. 1. Average size of agricultural plots in municipality of Prnjavor

P.o. [Ipocjeuna BenuurHa MoJONpUBpeaHuX mapiena (ha) Yo y %
No. Average size of agricultural plots (ha) Total in %
1. <0,5 3,08
2. 0,5-1,0 24,17
3. 1,0-2,0 22,95
4, >2,0 4,25
Bjerrauke BojiHE MOBPILIHE
5. . . 0,11
Artificial water entities
Pubmanu
6 Fishing ponds 1,16
7 HenomoppMBpeuHo 3EMJbHLLITE 4427
Non-agricultural terrain
YkynHo
Total 100

W3Bop: MHBeHTap cTama 3eMJbUIIHUX pecypcea y nocijeparHoM nepuoay y buX — [pmwasop. FAO. 2006/07.
Source: Inventory of land resources in post-war BiH — Prnjavor. FAO. 2006/07

Amnanmsom nipetxoHe Tabere mpumjehyjemo
JOMHUHAIIM]y TOJHOIPUBPEIHUX Mapiiesia Koje
cy Mame oa 1 ha. OBo cy usy3eTHO Maie u
HepeHTaOuIHE TMaplene Kajga ce IMmocMmarpa
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The Table 1. analysis shows the plots
smaller than 1 ha to be dominant. These plots
are rather minor in size and uneconomic if
we take into account the context of mass
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KOHTEKCT 030MJbHE U MAcOBHE MOJHOIPUBPETHE
npousBonme. Takohe, mapuene seanunne -2 ha
MMajy OrpOMaH YJIHO Y YKYIHO] MOBPIINHH, TAKO
Ja MOXKEMO HM3BECTH 3aKJbydaK Jia je MPOCTOp
omutrHe [IpmaBop U3y3eTHO CUTHE Maplesnanyje,
IITO je jelaH O] HeraTUBHUX (PaKTopa KOjU yTHUIY
Ha TOJHONIPUBPEIAHY MPOU3BOIY, MOCEOHO HA
opraHuzanujy ¥ (yHKIHOHATHOCT arpapHoT
npoctopa. [Tapuene mame ox 2 ha ynHe mpeko
95 % yKyNnHHUX NOJPONPUBPEIHUX NOBPILIMHA.
[Ipocropua muctpuOynuja MOjeAMHUX TUIIOBA
MOJbONIPUBPEIHUX TMapiesia TmoKasyje na
ce y 3amajHuM, UEHTPAIHUM M HCTOYHUM
JIMjeJIOBUMa TPOCTOPA OMIITUHE MOXKE YOUUTH
KpynHuja mnapuenanuja. OBo cy HOBpIIMHE
MHTEH3UBHU]ET MOJHOTIPUBPETHOT MTpUBpelBama
ca 3HayajHUjuUM MoryhHocTtuma yHampehema
npousBome. CjeBepHe U jy)KHE JAMjeJI0BE YMHE
CHTHE TOJLONPUBPEIHE TapIiese KOje Cy CMeTHha
ONTHMAJIHUAjeM Kopuinhewy W OpraHu3anuju
arpapHor MpocTopa.

[Topen maprenamnuje, BeomMa OutaH QGaxTop
€(pUKaCHOCTH TOJHOIIPUBPEIHE MPOU3BOIHE U
OpraHu3alyje arpapHor mpocropa je BEJIWYHHA
nocjena. Benmka yCUTHEHOCT MOJOIIPUBPEIHUX
nocjea ¥ BEIUKH Opoj mapiienia YHyTap TOT
nocjena oHeMoryhasajy nmpuMjeHy MexaHu3aIuje
U arpoTeXHMYKHUX Mjepa, Te JOBOAE 0
HEPEHTAOMITHOCTH MOJLOIPUBPEIHE IIPOU3BOJIIHE.
[Ipocjeuna BenuuuHa 1ocjena Mo AoMahMHCTBY
y ommrunau [IpwmaBop usnocu 3,5 ha. Ilpema
pacnonoxuBuM mnonanuma (Ctpydyna cmyxoba
3a noJbornpuBpeny ommrtune [Ipwasop, 2013),
yTBpheno je ma camo 4,7 % razguHCTaBa MMa
nocjen Behu o 8 ha, ok je HajBuie mocjena 10
3 ha (wax 54 %). Camo Benuka (>5 ha) u kpymnHa
raznuHcTBa (>10 ha ) Mory ma octBape 0301IbHY,
TP)KUIIHY TOJHOTNPUBPEIHY MPOU3BOARKY, 300T
yera ce Hamehe muTame (U3NYKOT M JAPYTHUX
BUJIOBA OKPYIIEhaBarbha MOCjera.

agricultural production. In addition, plots
sized 1-2 ha share a great part in total
agricultural area and we may conclude that the
municipality plots are typically small in size,
which further negatively affects agricultural
production, and organization and functionality
of agrarian space. Plots smaller than 2 ha
comprise more than 95 % of total agricultural
area. According to the spatial distribution of
some types of agricultural plots, it is possible
to see that in west, central, and east parts of
the municipality the plot size is larger. It
is these plots that enable a more intensive
agricultural production with the prospective
production improvement. North and south
parts comprise minor agricultural plots, which
impair an optimal usage and organization of
agrarian space.

The estate size is yet another pertinent
factor of the agricultural production efficiency.
Degradation of agricultural estate size and a
large number of plots within a single estate
disable the application of machinery and agro-
technical measures and cause uneconomic
agricultural production. The average estate
size per a farmhold in the municipality of
Prnjavor is 3,5 ha. According to available
data, (Expertize agriculture department of
Prnjavor municipality, 2013), only 4,7 % of
farmholds have estates larger than 8 ha, and
there are most farmholds with estates up to
3 ha (even 54 %). Still, only major (>5 ha)
and large farmholds (>10 ha) are candidates
for professional, market-oriented agricultural
production, which raises the question of
physical and any other plot amalgamation.
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Ipag. 1. Cmpyxmypa nocjeoa npema eenuuunu (ha) onwmune lproasop (cmarve 2013. 200.)
Graph. 1. Plot structure according to size (ha) of Prnjavor municipality
W3Bop: IIpema nomarmma Karactpa ornmrrune IIpmasop, 2013.
Source: Prnjavor municipality cadastre, 2013

Hepujemenn IMOBUHCKO-TIPABHU, ITPHUje CBETa
BJIACHUYKH OTHOCH CTBapajy OpojHe moremikohe y
arpapHoj CTPyKTYpH M OpraHU3alMjU MpOCTOpa.
TakaB ciyuaj je ¥ ca IpPOCTOPOM OMIUTHHE
[IpmaBop, raje pe3ueHTH YeCTO He MOCjenyjy
napiesie u Iocjeie WM MaK jeAHa maplena
uMa u 1o 30 BracHuka. MelhyTtum, 3a HUBO
OpraHu3alMje arpapHoOT MPOCTOPA OIMIITHHE MHOTO
Jj€ BaXXHUjH yIMO MPUBATHOT U IP’KAaBHOT CEKTOPA
y BJIACHMILUTBY Haja 3eMJbuinTeMm. IIpuBatHOM
cekropy npunazna 46 132 ha (oxo 73 %) ykynHor
BJIACHUILITBA HaJl 3eMJBHILTE, JIOK JP>KaBHU CEKTOP
nokprBa 16 864 ha (oxo 27 %) (Karactap ommruHe
[Tpmasop, 2013).

Y moriaeny CTPYKType BJIACHUILITBA
TeHEepaJlHO Ce MOXKE JIaTH OljeHa Ja ApKaBHU
CEeKTOp MOKpUBa BehH MO IIYMCKUX 3€MJBUIITA
Y HEIUIOAHOT TJIa, 0K j€ MPUBATHO BIACHUIITBO
CTPYKTypaiHo pa3HoBpcHHuje. [IpocTopHa
aucTpuOyIuja BIACHUYKUX OJIHOCA MpeMa
KaTacTapCKUM OIIITHHaMa IoKa3yje HaMm Ja
JPKaBHO BJIACHUILITBO JOMMHHUPA y CaMO JBHje
karactapcke onmtuHe (I'opwu Bujauanu wu
Kynamm), mro ce Moxe 00jaCHUTH BEIMKUM
yIjeJaoM HIYMCKOT W HEIUIOAHOT 3€MJbMILTA
y TOM, IUIAaHMHCKOM IpocTopy. Y joul camo 8
KaTaCTapCKUX OMNIITHHA JIP>KaBHU CEKTOp MMa
3Ha4yajHy BIIaCHUYKY CTPYKTYpy. [losbonpuBpenHo
Hajpa3BUjCHU]H, [IEHTPAIHU U C]€BEPOUCTOUHU
JIMjEeJIOBU MPOCTOpa OMIITHHE, AETEPMUHUCAHU
Cy NPUBAaTHUM BIIACHUYKUM CTPYKTYypama.
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Unaddressed property issues, especially the
ownership, cause problems within agricultural
production and spatial organization. This
matter is typical of Prnjavor municipality
in which users often do not own plots or
estates, and there are even instances of up to
30 owners of a single plot. Nevertheless, the
participation of private and community sector
in the land ownership is far more important
for the organization level of the municipality
agrarian space. The private sector covers 46
132 ha (around 73 %) of total land ownership,
and the community sector comprises 16 864
ha (around 27 %) (Prnjavor municipality
cadaster, 2013).

Speaking of land ownership structure,
the community sector covers most forests
and uncultivated soil, whereas private
ownership is more diverse. The spatial
distribution of ownership according to
cadasters municipalities indicates the
dominancy of community ownership in two
cadaster municipalities (Gornji Vijacani
and Kulasi), which may accounted for with
a large portion of forests and uncultivated
soil within this highland region. Community
ownership dominates in only 8 more cadaster
municipalities. Central and north-east parts
of the municipality have most developed
agricultural production and are owned by
private sector.



AHAJIM3A ATPAPHE CTPYKTYPE U KAPAKTEPMCTUKA TTOJbOITPUBPEJHUX I'A3[IMHCTABA Y ®YHKIUIN

PEBUTAJI3

AT'PAPHOI" TTPOCTOPA OIMIITHHE IMTPEbABOP

ANALYSIS OF AGRARIAN STRUCTURE AND FEATURES OF FARMHOLDS AIMING AT REVITALISATION OF
PRNJAVOR MUNICIPALITY AGRARIAN ZONE

CTPYKTYPA U ITPABLI KOPUIII'REBHA
3EMJBUILTA

CTpykTypa TNOBpUIMHA OMNUITHHE
[IpmaBop mokazyje HaM cTame U MOryhHOCTH
OpraHM3alyje arpapHor MpoCcTopa, a CAMUM THM
U TIOJONPUBpPEHE TIpou3Boak-e. Hemoy3nanoct
KaTaCTapCKUX IoJaTaka 3a JYXKH BPEMEHCKH
nepuon onemoryhasa Ham npaheme pomjeHa y
CTPYKTYpU HaMjeHE U Kopulihema 3eMJbUIITA.
VY cTpykTypH Kopuiihema 3eMJbUIITA U3PA3UTO
JOMHUHUPA]Y TOJHOIPUBPEIHE TOBPILIUHE, IITO CE
MO3UTHBHO OJpa)kaBa HAa OPraHM3aljy arpapHor
npocTopa. 3HauajaH je o IIyMCKOT 36MJbUIIITA,
JIOK j€ TIOBPIIMHA HEIUIOAHOT TJIa IPUXBATIHHBA.

STRUCTURE AND PATTERNS
OF LAND USE

The land structure of Prnjavor municipality
indicates the current state and options
of agrarian space usage and production.
Unreliable cadaster data over a long period
of time disables the monitoring of changes in
land use and structure. The land use structure
is dominated by agrarian soil, which positively
affects the agrarian space organization. There
is a large participation of forests and the
uncultivated soil coverage is acceptable.

Tab. 2. Cmpyxkmypa kopuwhierva nospuiuna u éracHuuxu ooHocu (Ilprasop, cmarve 2013. 200.)
Tab. 2. Structure of plot usage and ownership (Prnjavor, 2013)

VYkymHe Brnachumso
MOBpPILIHE Ownership VkymnHO
Po. Kareropwuja 3emsbuiiira y ha IpuBarHO JIp>KaBHO y %
No. Land category Total Private Community Total in
surface ha %
ha % ha %
1. Opanmme 35482 32342 91,15 3 140 8,85 100
Ploughland
2. Bohmaum 2185 2121 97,07 64 2,93 100
Orchards
3. Bunorpazu 23 22 95,65 1 435 100
Vineyards
4. Jupane 1799 1656 92,05 143 7,95 100
Meadow
5. O6pauea nospimHa 39 489 36 141 91,52 3348 8.48 100
Cultivated soil
6. Eam’auﬂ 2 866 1798 62,73 1068 37,27 100
astures
7. Pubmarm 605 2 033 603 99,67 100
Fishing ponds
Tperuum
8. Marshland 3 3 100,00 0,00 0,00 100
9. 20“." TOBpLIMHA 42 963 37944 88,32 5019 11,68 100
gricultural terrain
10. EIYMCKO SCMJBHIITE 17 387 7 489 43,07 9 898 56,93 100
orests
11. Hemoano semssumrre 2 646 699 26,42 1947 73,58 100
Barren land
YkynHo
. 62 996 46 132 73,23 16 864 26,77 100

N3zBop: [Ipema nogarnuma Karactpa onmrune [pmasop, 2013.
Source: Prnjavor municipality cadastre, 2013
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VY CTPYKTYpH TMOJHONPHUBPETHOT 3eMJBUINTA
omurure [IpmaBop Bonche je ydemhe opanuia,
IITO TOTOBO y TIOTIYHOCTH YTHYE Ha JIOMHHAHTHE
MpaBIe TMOJHONPUBPEIHE TPOU3BOIBE. YIHO
Bohmaka cpasMmjepaH je MOJbONPUBPEIHUM
TpajauIKjaMa OBOT Kpaja, 0K je YIHO BUHOTpaja
3aHeMapJbUBO Maiy. [lamrmaiy U aMBaje, ca OKo
10 % ymjena y TOJHONPUBPETHOM 3EMIBHIIITY,
YUHE CPa3MjepHO BEITUKY TIOBPIIMHY YCIOBJBEHY
npypoaHOreorpaCKUM 1 IPyIITBEHUM (haKTopruma
pa3Boja. Y BIACHUYKUM CTPYKTypama JIp>KaBHU
CeKTOp MMa Behe MoBpIIMHE Y IITyMCKOM 1 HETLIOTHOM
3emsbuInTy. OBaKBa CTPYKTYpa MOJHOIPUBPETHNX
MOBpIIMHA arpapHu npocTtop onmruHe [IpmaBop
KapakTepHIle Kao KJIACHYaH PaTapcKu (KHUTHO-
MOBPTIAPCKU), Ca MAaFbUM OOMJBEKJEM CTOYAPCKE U
Bohapcke MPOU3BOIELE.

Amnamusupajyhu npoctopHy audepeHipjanujy
yZijena MoJbOIPUBPETHOT 3¢MJBUILTA Y ONIITHHH
IpmaBop mpumjehyjemo ia 23 xkaracrapcke ONITHHE
MMajy HU3Pa3sUTO BUCOK YIHO IOJHOTIPHBPETHOT
3emspuiTa (mpexo 80 %). Cem wux, jomr y 19
KaTacTapCKUX OIMIIITHHA MOJHOIPUBPEITHO 3eMIBHIIITE
ydecTByje ca mpeko 60 %. Karacrapcke onmtue y
JY’KHOM M cjeBepHOM aujerty ormutune [ IpmaBop, mx
10, mMajy HI3aK YO TTOJHONPUBPEIHOT 3eMIBHINITA
(mame 0140 % ). CIIMIHO CTamke yOUEHO j& aHATT30M
yajena oOpaarBOr 3€MJBHUINTA M0 KAaTacTapCKUM
onmTrHama. He3natHo je Mamu Opoj KaracTapcKux
OTIIITHHA KOje Y4eCTBYjy ca uitre of 80, omHocHO 60
% y omHOCY Ha y4enthe TIOJbOIPUBPETHOT 3eMIBUIIITA
(ibidem).

VY CTpyKTypW KaracTapcKuX OIIITHHA TpeMa
HAYMHY KOPUINTEHAa 3EMJBUIITA Yy IPKABHOM
BIACHUIITBY npumjehyjemo BehWMHCKH yAHO
IIIyMCKOT ¥ HEIIOIHOT 3eMJbHiTa. M3y3eTke unHe
Howu Hltpnmm u Howmu IlanauxoBuu, raje je
pHUOaK TOMUHAHTHA CTPYKTYpa, Ka0 ¥ HEKOJIMKO
KaTacTapCKUX OMNIITHHA Ca BENMHCKUM YJIjesioM
opanuta. [1ITo ce Thue nmpocTopHe TUCTPHOYIH]je
KaTaCTapCKUX OIMIITHHA MPeMa HAaYMHY KOPHIIITCHA
3eMJBMIITA y MPUBATHOM BJIACHHIITBY, MOXKEMO
3amasuTy arcojyTHY JOMUHALM]y OpaHMLA ca
paBHOMjepHUM YyyelrheM NIYMCKHUX 3E€MJBHILTA.
Ocrasie cTpykType He onpel)yjy mpasiie kopuihema
3emsbrTa (ibidem).

[paBuym kopumihema 3eMIBHINTA YECTO ajy
3Ha4ajHUJy CIMKY OPHUjeHTAaLHje TOJbOIPUBPEIHE
MIPOW3BOIIELE M CMjEPHUIIA Pa3BOja M OpraHU3aII]e
arpapHor mpocrtopa. Y Hamoj reorpadckoj
JIATEPaTyPH YECTO Cy BpIIICHE OBAKBE aHAIIN3E KOje
Cy 30pHO TIPHKa3UBAJIC CTPYKTYPY MCKOpHUIThaBama
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Ploughland prevails within the structure
of agricultural soil of Prnjavor municipality,
which shapes the predominant patterns of
agricultural production. The orchard coverage
is in compliance with the local agricultural
tradition, and the vineyards are almost none.
Pastures and meadows cover almost 10 % of
total agricultural soil and are widely spread,
which is conditioned by natural-geographic
and social factors of development. Speaking
of the ownership structure, the community
sector holds most of forests and uncultivated
soil. This structure pattern defines the agrarian
area of Prnjavor municipality as typically
arable (grain-vegetable breeding), with minor
traces of cattle and fruit breeding.

The spatial differentiation of agrarian
soil participation shows that 23 cadaster
municipalities have a high ratio of agricultural
land (over 80 %). In addition, another
19 cadaster municipalities have over 60
% of agricultural land. The ten cadaster
municipalities in south and north parts of
Prnjavor have a low ratio of agricultural soil
(less than 40 %). The same conclusion was
reached through the analysis of cultivated
soil ratio per cadaster municipalities. There
are slightly fewer cadaster municipalities that
share over 80%, i.e. 60 % in comparison with
the agricultural soil participation (ibidem).

The structure of cadaster municipalities
according to community-owned land use
indicates large ownership over forests and
uncultivated soil. The exceptions are Donji
Strpci and Donji Palagkovci, where the
fish ponds dominate and there are several
municipalities dominated by ploughland.
Speaking of spatial distribution of private-
owned land use, we observe the absolute
dominancy of ploughland with equal portions
of forests. Other structures do not determinate
the patterns of land use (ibidem).

Patterns of land use often provide a
clear insight into agricultural production
orientation and agrarian space organization.
Our geographical references often supply such
analyses that carefully display the structure of
land use within a specific area.

The Polish method of alternate dividers
(Kostrowicki, Kulikowski, 1971; Jahumosuh,
1985; Gatari¢, IvaniSevi¢, 2014) was used.
According to this method, the total surface
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3eMJBHIIITA Ha ofipel)eHoM mpocTopy.

3a u3nBajamke mparara Kopuihema 3eMIBHIITa
ynoTpedJbeHa je TI0JhCKa METOa Hau3MjeHUIHUX
njenuresba (Kostrowicki, Kulikowski, 1971;
Jahumogwuh, 1985; Gatari¢, Ivanisevi¢, 2014). OBom
METOJIOM, YKYITHA MOBPIIIMHA ofpel)eHe KaTtacTapcke
ONIITHHE JIMjeJbeHa je Ha 6 aujenosa (Tadnuje 6/6)
U rocMarpana je Boaeha crpykrypa. Ha oBaj HaumH
JOLUTA CMO JI0 5 TIaBHMX W 15 mojenuHavyHuX
TpaBalia KopHuihema 3eMJBHIITA KOJH Cy Y HAPEIHO]
Talesy MpUKa3aH!y ca MpurnaajyhuM KaracTapckum
OTIIITHHAMA.

of a cadaster municipality is divided into six
sections (6/6) and is monitored as a superior
structure. This led us towards 5 major and 15
minor patterns of land use, which are presented
in Table 3. according to the compatible
cadaster municipality.

Tab. 3. I[Ipasyu kopuwhersa sempuwma npocmopa onwimune Iprasop ca npunadajyhum kamacmapckum
onwimuHama
Tab. 3. Patterns of land usage within Prnjavor municipality and adjoining cadastre municipaities

N [lojenHayny mpaBIM
paBiy kopunihema h K
SoMUBMIITA Kopuuhiera 3eMIbULITa aracrapcka OIIITHHA
Individual patterns of land Cadastre municipality
Patterns of land usage using
I1,(0,) Brezik, Naseobina Hrvacani, Konjuhovci, LiSnja, Naseobina LiSnja,
EI? PPGEO() Mravica, Mujinci, Novo Selo, Puraci, Sibovska
I (O JT .. .
PPGE(OSiI ) Galjipovei
Crkvena, Civéijp, Corke, Gornji Galjipovei, Hrvacani, Donja Ilova, Jadovica,
MI1,(0,) + 111, Velika Ilova, Sereg Ilova, Mracaj, Gornja Mravica, Donji Palackovci,
TII1 PP (O ) + S Potocani, Gornji Palackovci, Donji Smrti¢i, Skakavci, Ratkovac, Sarinci,
pP: Gornji Strpei, Vr$ani
EI? (E)Oiﬂ) )++Sm Babanovci, Donja Mravica, Okolica
II1,(O,) + 111, Gajevi, Gusak, Srpovci, Gornja Ilova, Grabik Ilova, Kara¢, Kokori, Orasje,
PP EO )+ S Prosjek, Gornji Smirti¢i, Stivor, Donji Vijac¢ani
HH (O +H, .
P, O() N, Prnjavor
HIL(0,) + I, + H, G
- 430() + S +N Donyji Strpci
4
PP
s PLOJL) # L, Otpocivalika
43 ) + S
HHz(O H) ) ++SH'[ Peceneg Ilova
4
HHQ(O H) )++Sm Drenova
4
ng))) :SLH Donji Galjipovci, Paramije
11 HIT(O ) + 11, + H "
PP: PP (O ) f S +N 1 Kremna, Vucijak
I1,(0,BJI)) + 111, -
PP 304{,1L]) v S Popovic¢i
MI1,(0.B,) + 1, «
1 PP ZO A 3+ S Kulasi
2
PP TI1,(0 I1,) + 111, I
: PP %E) b ))4_ 3 Gornji Vijacani

*Hanomena: [111 — nosponpuBpene nospiimae; 111 —rymcko 3emsbuiire; O — opanwiia; B — Bohmak; JI — nmuBaja;
11— nammsak; H — HemiIoaHo 3eMJbUIITE
* Note: PP — agricultural terrain; S — forests; O — ploughland; V — orchards; [.— meadow; P — pasture; N — barren land
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YumbeHu11a 1a je U3/1B0jeHo 15 raBHUX MpaBara
Kopunrhema 3eMJbUIITA TOBOPU HaM JIa C€ Pajii O
CpEIibe CII0KEHO] CTPYKTYPH arpapHUX MOBPILIHHA.
OBakBe CTPYKTYpe U MPABLH YCIOB/HEHH Cy HU30M
¢dusnuKoreorpa)cKux 1 ApyImTBEHOreorpadckux
dakTopa pasBoja. Yak 88 % karacTtapckux
ONIITHHA Y CBOjOj CTPYKTYpU HMajy MpeBary
MOJHOTIPUBPEHOT UCKOpHUINTNaBama, MITO yKasyje
Ha 3Hauaj MOJHOIPHUBPEIHOT 3eMJBUIITA Y OBOj
ommruHu. CaMo 2 jenuHHIE UMajy TOMUHALU]Y
HETOJHOIIPUBPEIHOT MPABIA Yy KOPHUCT IIYMCKOT
3eMJBHIITA, JIOK 5 OMIITHHA UMa YjeTHaYeH OHOC
MOJbOIIPUBPETHOT ca OCTanuM mpasuuMma. OBaj
MoKa3aresb CBpcTaBa npoctop omuruHe [Ipmasop
y KIIACHYHO TOJBOIIPUBPEIHO NOZIPYYje, ca BeoMa
MaJlUM yTHIajeM JApyTux jgjenarnoctd. Hajuemnthe
npucyTaH mpasal (20 karacTapcKux OIIUTHHA,
oko 40 %) xopumihema 3eMJBUIITA j& BE3aH 3a
5/6 ynjena moJbONpUBPEIHOT U 1/6 TIyMCKOT.
Ogaj mpasail BjepHO OCIIMKaBa CTamkhE HA TEPCHY U
TEHJICHIIN]e KOjUMa CE pa3BHja arpapHU MPOCTOP
onwruse [Ipwasop.

The fact that 15 major patterns of land
use were detected indicates a semi-complex
structure of agrarian land. These structures
and patterns are determined by a whole
range of physical-geographical and social-
geographical factors of development. It is 88
% of cadaster municipalities with the structure
dominated by agrarian usage, which points out
the importance of agricultural land generally.
Only 2 municipalities are unfavorable due to
forests, and 5 municipalities have a harmonized
ratio of agricultural and any other pattern
of development. This indicator designates
Prnjavor municipality as typical agrarian
region with light effect of other activities.
The prevailing pattern of land use (in 20
cadaster municipalities, around 40 %) is 5/6 of
agricultural and 1/6 of forestry activities. This
pattern is an authentic image of actual state of
affairs and tendency of agrarian development
in Prnjavor municipality.
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Kapma 1. Kamacmapcxe onwumune Iproasopa npema npagyuma xopuwhersa 3emmumuma
Map 1. Cadastre municipalities of Prnjavor according to land usage patterns
W3Bop: [Ipema ananu3ama aytopa Ha 0CHOBY nofaraka Karacrpa omuruse [IpmaBop
Source: Author's analysis based on Prnjavor cadastre
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Kako cy karacrapcke ONIITHHE Yy KOjuMa je
JOMHMHAHTAH IpaBall Kopuiihema ca MmpeBarom
HETIOJBOIIPUBPEHOT 3EMJBHUILITA JIOIIUPAHE Ha jyTy
U JHjeJIOM CcjeBepo3arnaay MpocTopa OMIITHHE,
MOXXEMO 3aKJbYYUTHU Ja je KOH(UTypaluja
TepeHa W IIYMCKH IMOKPUBA4 BakaH (PaKkTop y
JNEeTEPMUHHUCalky OBOI IapamMerpa. [eHepainHo,
MPOCTOPHHU Pacropesi OBUX OMIITHHA yKa3yje HaM Jia
Cy IPaBLM KOpUINEeHha 3eMIBUIIITA JUCTPUOYHPAHH
y CKJIaJy ca MPHUPOJHUM YTHIjUMa, JIUjeIOM
UHPPACTPYKTYPHUM U COLMOCKOHOMCKHUM.

[Topen mpaBama kopumihema 3€MIBHIITA, Y
NPETXOHOj TabeNU U KapTH, yOUaBaMO CTPYKTYpPY
KopuIherma MoJLoNpUBpeHUX noBpirHa. Camo 10
071 KYTIHO 58 KaracTapCKHX OMIITHHA M Y CBOjO]
CTPYKTYpH BUIIIC HaUYMHA KOpUIITheha 3eMIBHIITA.
AriconyTHa je JOMHHAIMja OpaHUIlA, Koja je y
CTOIPOLIEHTHOM 00MMY IIPUCYTHA y 48 KaracTapCKuX
OIIITHHA, JIOK j& Y CBUM KaTaCTAPCKKUM OIILITHHIMA
3a0MJbEKEH YIIMO OBE CTPYKType ca HajMame 2/3.
OBaj mojarak HaM TOBOPH /1 j€ MOJbOIPUBPETHA
NPOU3BO/Ilba M arpapHd MPOCTOP OIILITHHE
[IpmaBop U3pa3uT parapcku Kpaj, ca BPJIO MAIUM
ylljenMMa MOBPILMHA IO/ JIMBa[aMa, MallbhaliMa
1 Bohmwalmma.

['enepanna oijeHa mpaBana Kopuirhema
3eMJBHIIITA, TTOY3/IAHOM METOJIOM HAM3MjCHHYHUX
JjennTesba, yKa3dyje Ha peIaTUBHO Cialy
Pa3sHOBPCHOCT y CTPYKTYpPH arpapHOr mpocTopa
ommruHe [Ipmasop. JlokazaHo je ma ce pagu o
U3Pa3UTOj MOJHONPUBPETHO], TOCEOHO PATAPCKO]
CTPYKTypH. MOXKe Ce 3aKJbYUUTH Ja PA3THIUTH
mpaBany Kopulihema 3eMJBHINTA MOTY IMOMOhH
OpraHu3aluju MOJHONPUBPEIHE MPOU3BOIIHE
U arpapHor MpocTopa, CaMUM THM HHXOBO]
PEBUTATM3ALIN] L.

ITTABHE KAPAKTEPUCTUKE, CTPYKTYPA
N TIPOCTOPHU PASMIJEILITAJ
[TOJBOITPUBPE/IHNX I'A3JINUHCTABA

[NosponpuBpeIHA Ta3IMHCTBA HOCUIIAIL CY
pa3Boja CBAKOT arpapHor MpocTopa. MUHUCTApCTBO
MOJHONIPUBPEE, IIYMapcTBa M BOAOIPHUBPEIC
y Bnagum PenyOmuke Cprcke, y capaamu ca
ATEHIIMjOM 3a MOCpeIHUYKEe, HH()OPMATHUKE U

Because cadaster municipalities
dominated by non-agricultural land use
are located in south and north of our target
municipality, we may conclude that the
terrain structure and forests are crucial
factors of determination of this parameter.
Generally, the spatial distribution of these
municipalities shows that the patterns of land
use are distributed in accordance with natural
conditions as well as the infrastructure and
social-economic conditions.

Apart from the land use pattern, the
previous Table and Map display the structure
of agricultural soil usage. Only 10 of 58
cadaster municipalities have different
patterns of land use. Ploughland absolutely
dominates and it is 100 % present in 48
cadaster municipalities, whereas the total
number of cadaster municipalities have at
least 2/3 of this structure. This information
helps us infer that agricultural production and
agrarian soil of Prnjavor municipality make
this region arable, with small participation of
meadows, pastures, and orchards.

General determination of land use
patterns by using the reliable method of
alternate dividers indicates poor diversity
of Prnjavor agrarian soil. It is proved to be
a typical agricultural and arable structure.
We may say that different land use patterns
can help organize and revive the agricultural
production and agrarian soil.

MAJOR CHARACTERISTICS,
STRUCTURE, AND SPATIAL
DISTRIBUTION OF FARMHOLDS

Farmholds are the carriers of
development of any agrarian region. The
Ministry of Agriculture, Forestry, and Water
Management of the Republic of Srpska,
Intermediary Agency for IT and financial
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¢unancujcke ycnyre (AIIN®) u jenunuimama
JIOKaJIHE CaMOoyIIpaBe, MOKPEHYJIO j€ OICEXKHY
aKIMjy UICHTU(PUKOBAWkA M pErucTpaiuje
MOJBONIPUBPEAHUX Ta3auHcTaBa. OBaj mocao
NpeJICTaBba OCHOB (POPMHPAILY jeIMHCTBEHE Oaze
rojiaraka, mpeko koje he 6utu nmpoBoleHe cee Mjepe
y TIOJBOTIPUBPEAHO) TOUTUIM. CaMo perucTpoBaHa
MOJONPUBPEIHA Ta3AnHCTBa Ouhe y MoryhHocTH
KOPUCTUTH TOTOJHOCTH M TIOJICTHIIAje HAMjEHh-CHE
MOJHOTIPUBPEIHO] MPOU3BONKH, Te he camo ca
HBUMa OUTH BpIIIEHA KOOpIWHAILM]jA HA Pellaliju
MunucrapctBo — OmutuHa — ra3auHcTBo. OBa
aKllja HaWIIa je Ha HEMOBjepPeHE Ol CTpaHe
MOJHONIPUBPEHUX Mpou3Bohaua Ha LHUjeTTIOM
POCTOPY EHTUTETA, C OO3MPOM Ha HUXOBY
nepuenuujy mjepa apxaBHe mnonutuke. OHH,
y BEJIHKOM Opojy ciy4ajeBa, cMaTrpajy Jna je
OBaKaB HAUYMH PErMCTPOBAIbA T'A3MHCTaBA OCHOB
MOPECKE TOJMTHKE BJIACTH Ka MOJHOIPUBPEIHUM
npousBohaunma. IIpema nmomarmmma AITNU®-a, a
y KOMIIapalluju ca CBHM jEJMHULIAMA JIOKAJHE
camoympaBse y PemyOmunu Cprckoj, ommTHHA
[pmaBop Ousbexxu HajBehy 0131B MOJHOTPUPETHNUX
npou3Bohaua MPUIMKOM IpOIeca PEerucTparyje
TMOJBOTIPUBPETHUX ra3aMHCcTaBa. OBaKaB, TO3UTUBAH
MCXOI MOXKE C€ MPUITUCATH J00POj OpraHu3aIrju
Vipyxema MoJbONPUBPEIHUX MPOH3Bolaya.

YV npocropy omrruse [IpmbaBop peructposaso
je 3 394 nospompuBpenHux razauHcTaBa. C
003upom Ha Opoj ox 12 200 yKymHO MOMHUCAHUX
noMahWHCTaBa, MOXKEMO 3aKJby4uTH aa je 1/4
YKYITHO TIONKMCAHOI CTaHOBHUIITBA y 0OyXBaTy
PETHCTPOBAHUX TOJHOTIPUBPEIHUX T'a3MHCTABA.
Oo6pahena cy 63 HacesbeHA MjecTa U Y HHMa CY
PETHCTPOBAaHU TMOJHONIPUBPEIHH Mpor3Bohaun n
HEKE KapaKTEePHCTHKE FHXOBUX Ta3qHHCTaBa — Opoj
YJIaHOBA TA3IMHCTBA, YKYITHA MOBPIIMHA TI0Cje/a,
00pa/TMBa MOBPIIHHA ITOCje/1a U CTPYKTYpa HaMjeHe
KopuIhema 3eMJBHIITA.

Mumssema C€MO Ja perucTpoBaHa
MOJHOTIPUBpPEIHA ra3quHCTBa onmtuHe [IpmaBop
NPEJICTaBIbajy pealHy CHAry Koja YjeIHO M MOXe
Y KEJIM J1a aKTUBHO YYECTBYj€ Y OpPraHH30BaHOj,
CaBpEMEHO] M TPKHUIIHO OPHjeHTUCAHO]
MOJLONPUBPEIHO] TIPOU3BOIEGU. 300T TOTa Ce Y pajty
noceehyje 3HayajHa Makkba KapaKTepPUCTHKaMa,
CTPYKTYpU U TPOCTOPHOM pa3MjelITajy OBe
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services (APIF), and local self-governance
authorities started an elaborate activity of
identifying and registering farmholds. This
task is the foundation of designing a unique
database that will serve as a starting point for
all the measures in agrarian policies. Only the
registered farmholds will be given agricultural
incentives and will be provided assistance on
the Ministry-municipality-farmhold basis.
Agricultural producers opposed this activity
as they had earlier had negative perception
of the state policies and measures. Most of
them believe that the farmhold registrations
will be used against them and introduce new
taxes. According to APIF data on all units of
local self-government in the country, Prnjavor
municipality farmholders were most friendly
and active during the process of farmhold
registration. One such result may be due to
the well-organized Association of agricultural
producers.

There are 3, 394 registered farmholds
in the municipality of Prnjavor. The total
number of enlisted farmholds is 12, 200
sowe conclude that 1/4 of toal population is
covered by the farmhold registration. So far
63 settlements have been processed along
with their registered farmholds and some
features of the states have been observed — the
number of farmhold members, total surface
of the states, arable land within the farmhold,
and the structure of land allocation.

We believe that the registered farmhold
within the municipality of Prnjavor present
the actual potency that can and want to
actively participate in the organized, modern,
and market-oriented agricultural production.
Therefore, the paper focuses on characteristics,
structure, and spatial distribution of
this category. This is one way of a clear
identification of structural characteristics
and development-organizational issues of
Prnjavor municipality agrarian land. In
addition, such measures may effectively
assist the complex process of revitalization.

There are 3, 394 registered farmhold with
7,498 members, i.e. 2, 2 per a farmhold. This
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kareropuje. Ha oBaj HauMH 11071334 ce 0 jacHe
uAeHTH(UKAIM]e CTPYKTYPHUX KapaKTEPHCTHKA
U Pa3BOjHO-OPTraHU3ALMOHUX TPOOIIeMa arpapHOr
npoctopa ommTrHe [IpmaBop, Te Mjepa koje ou
MoIIe OUTH YCITjEIIHO KOpUIINEHE Yy CI0KEHOM
MIPOIIECY PEBUTATH3AIIH]E.

PerucrpoBaHna moJONpPUBpPE/IHA Ta3MHCTBA
opoje 3 394 nomahmuctaBa, ca 7 498 unaHoBa,
O/IHOCHO 2,2 unaHa 1o ra3nuacTBy. OBaj mojarak
HaM TOBOPU O W3PA3MTO JIOWIOj MOMYJIAIMOHO]
CHUTYallMjU Yy arpapHOM H PYpPaJHOM IPOCTOPY
omurune [IpmaBop. Takohe, manu Opoj wiaHosa y
noMahHHCTBY MOYKE YTPO3UTH OOUM M €(hPUKacCHOCT
MOJbOTIPUBPEIIHE TPOU3BOAKE Yy Ta3JAUHCTBY.
[oBpumHe Koje TOCjeyjy BIaCHHUIM Ta3InHCTBA
30upHO Opoje 19 286 ha, mto mpencraspa 1/3
YKyITHE TOBpPIIXHE TIpocTopa ommrriHe [Tpmasop.
OBakBa yKyITHa BEJIMYHMHA TI0Cj€/1a Jaje peaTHBHO
no0py MpeTrnocTaBKy 3a pa3Boj Beher Opoja
perucTpoBaHux raamHcrasa. [Ipocjeyna Benmynna
PETHCTPOBAHUX TOJHONPUBPEIHUX T'a3MHCTABA
onmrrune [TpmaBop nzHocu 5,68 ha, mrro je 3ra4ajHO
BHILIE O] ITpocjeka cBux nocjena (3,5 ha). Oxo 70 %
MOBPILIMHA TOJHOIPUBPEIHNX I'A3IMHCTABA OTIIA/IA
Ha 00paauBe noBpmmHe (0ko 4,7 ha y mpocjexy).
[MosponpuBpeIHA Ta3AMHCTBA, OYUINICIHO, CBOjY
MIPOU3BO/IELY M KOPUIIINEHHE 3EMIBHUIIITA yCMjepaBajy
Ka OMJBHO] TIPOM3BOGU U BPETHOBAKY OpPAHHUIIA.
Oko 95 % o00panuMBUX MOBPIIMHA KOPUCTH C€
kao opanwura (4,25 ha y npocjexy). Ox ocranux
CTPYKTYpa, MOTY C€ H3IBOJUTH BOhmaIu,
JMBajie, Nallkbany U Imyme. Jpyre crpykrype
uMajy 3aHeMapJbuBO Matie yajerne. OpujeHranmja
PETHCTPOBAHUX TOJHONPUBPEIHUX T'a3MHCTABA
Ka OpPaHMYHOj MPOU3BOAGM KOMITATUOMIIHA je ca
aHaJM3aMa CTPYKTypa W TpaBala KopHuiihema
3eMJBHIITA.

[Ipocropra auctpubynmja ykymHOr Opoja
PETHCTPOBAHUX TOJHONPUBPEIHUX T'a3MHCTABA
omuruHe [ Ipwasop (Kapra 2) moxe ce mocMarparu
y KOHTEKCTYy HM3PaKCHHX pa3jiuKa. AICOIYTHY
JIOMHHALM]y UMa HaceJbe [IpmaBop, Koje mpumnaia
yp6aHoj 30Hu onmtiHe. OBO TOBOPU O HEjaCHO]
nudepeHIHjauju arpapHoT, OHOCHO PYPATHOT U
ypOaHOT IPOCTOpa OMIITHHE. Y OBOM CITy4ajy, 10JIa3H
70 TpeKIanama ypOaHOT U arpapHor MmpocTopa,
npemaa ce 0poj ox rotoBo 300 permcTpoBaHUX

information clearly indicates an unfavorable
population situation within the agrarian and
rural space of Prnjavor municipality. Besides,
the small number of farmhold members may
jeopardize the range and efficiency of the
production within the farmhold itself. The
total estate surface owned by farmholders is
19, 286 ha, which is 1/3 of total municipality
area. This range of farmhold area is an
encouraging for the future development of
most registered farmholds. The average size
of a registered farmhold is 5, 68 ha, which is
much more than the total average (3, 5 ha).
Around 70 % of farmhold area is the cultivated
soil (approximately 4, 7 ha). It is obvious that
farmholds focus their production and land use
on plant breeding and ploughland valorization.
Around 95 % of cultivated land is used as
ploughland (4, 25 ha in average). Other
relevant structures are orchards, meadows,
pastures, and forests. Other structures are
minor. The registered farmhold orientation
towards limited production matches our
analysis of land structure and patterns of land
use.

Spatial distribution of all registered
farmholds in Prnjavor municipality (Map 2)
detects diversity. The Prnjavor settlement that
is located within the urban zone is absolutely
dominant. This leads us towards an unclear
differentiation of the agrarian, i.e. rural and
urban areas within the municipality. In our
case, the urban and agrarian areas overlap
although the number of almost 300 registered
farmholds in the Prnjavor settlement may be
accounted for by the number of population
(around 8, 500 people). Another 12 settlements
have more than 100 registered farmholds,
the largest of which are Donji Vijacani
165 ones. These settlements have a large
development potential if we take into account
the agricultural production organization and
cooperative model of agrarian organization.
From this point of view, settlements with 80 to
100 farmholds may be regarded as perspective
(2 settlements). It is 17 settlements that have
less than 20 registered farmholds, which
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MIOJBOTIPUBPEIHMX I'a3IMHCTaBa y Hacesby [IpmaBop
MO>Ke 00jJaCHUTH TIOMYJIAIIOHOM BEJITYHHOM (OKO 8
500 cranoBHuKa). Jom 12 HacesbeHUX MjecTa Opoju
npeko 100 perucTpoBaHUX Ta3MHCTABA, O] KOJUX
ce uctuuy Jlomu Bujauanu ca 165. Y npojexkuuju
opraHu3zaiyje MOoJHONPUBPEIHE TPOU3BOAKE U
KOOTIepalije Kao MOJIesIa arpapHOT OpraHn30Bamba,
OBa HaceJba MMajy 3HauajHe pa3BojHe MOryhHOCTH.
Kao mepcrnekTtnBHa, ca OBOr acleKTa MOTY ce
OLIMJEHUTH U HaceJbha ca PACIIOHOM T'a3IMHCTaBa OJ1
80 mo 100 (2 nacespa). Yak 17 HacesbeHHX MjecTa
nMa mMamwe o7 20 perucTpoBaHUX Ia3IUHCTaBa,
IITO MPEACTaBJba 030MIBHY CMETHY MO3UTHBHUM
Pa3BOjHUM TMpOIECHMA Y TIOJbONPUBPEIHO]
NpPOU3BOAKBH. YKyNaH Opoj perucTpoBaHHUX
MOJHOTIPUBPEIHMX Ta3JUHCTaBa Hajuyenthe mnpartu
MOIYJIAIMOHY BEJIMYMHY Haceba, i 3HAYajHU
cy u apyru Qakropu. Hacespa y jyrozamagHom,
MCTOYHOM U Cj€BEPHOM JIHjeITy ITPOCTOPA OIIITHHE
Opoje HajBue ra3auacTaBa. ctuay ce LlpkBeHa,
Bpmanu, Hlapuany, JInmma, ['opwa Mpasuna,
HNomwu Bujauann, Kpemna, I[Ipmasop, [opwu
Irprom, Howu rpnum, T'opwu Ilamaukosimy,
T'opwa Unosa, I'pabux Wiosa, Ileuener Mnoga,
Benuka Hnosa u Topwu Cwmpruhu. Hacesba
ca MamUM OpojeM Ta3IMHCTaBa Be3aHa Cy 3a
cyOypOaHH IPOCTOP KOjH CE HAJIA3H Y HETMIOCPESTHOM
OKpYKEHY OIMIITUHCKOT IIEHTpa W Hepa3BHUjeHE
Kpajese Ha 3amany ommuruHe. M3neHahyjyhe manm
Opoj ra3nuHcTaBa UMajy Hacesba [opwu Bujauanu
u Kynamm, xoja uMmajy 3Ha4ajHy MEpCHEKTUBY 32
Pa3B0j CTOYAPCTBA, AT OUUITIEIHO TPEACTABIbAjY
npoOieMcKku 1o mpocTtopa ommrtuHe. Hacerpa
Kapah, HaceoOuna baGanoBuu u Paytunar Hemajy
PETUCTPOBaHA MOJHOIPHUBPEIHA T'a3INHCTBA.
YkynaH # 1pocjedyaH Opoj dwiaHOBa
PETUCTPOBAHUX TOJHONPUBPEIHUX TA3IMHCTaBA
onwtuHe Ilpwasop (Kapra 3) usysetHo cy
BO)XHU TIOKa3aTeJbH CTBApHE MOTEHTHOCTH OBUX
nomahuncTaBa. ['eHepaIHO, MOXKE ce OLMjEHUTH Ja
j€ M3paKEHO MaJlM YKyIIaH, a TOCeOHO Tpocjeuan
Opoj wianosa. Hajeehu Opoj uianoBa MMa, CXOIHO
Opojy rasmmHcTaBa, Hacesbe [IpmaBop (636,
npocjeuro 2,14). Ca BeTMKM yKyNHUM Opojem
yaHoBa uctudy ce jour Lopwu Cmpruhu, [leuener
Nnosa u I'opwu Hltprm (npexo 330 wiaHOBa).
Jomr ykynHO 11 HacesbeHHX MjecTa MMa BHUILE O
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is an obstacle for positive development of
agricultural production. The total number of
registered farmholds is usually in compliance
with population number but there are also other
factors. Settlements in south-west, east, and
north parts of the municipality have the largest
number of farmholds and the following ones
stand out: Crkvena, VrSani, LiSnja, Gornja
Mravica, Donji Vijacani, Kremna, Prnjavor,
Gornji Strpci, Donji Strpci, Gornji Palackovci,
Gornja Ilova, Grabik Ilova, Peceneg Ilova,
and Gornji Smrti¢i. Settlements with few
farmholds are usually suburbs on the rims of
municipality center or undeveloped western
areas. Number of farmholds is surprisingly
small in Gornji Vijac¢ani and Kulasi; these
settlements have a great potential for stock-
breeding but obviously have issues that
should be addressed. Settlements of Karac,
Babanovci, and Ralutinac have no registered
farmholds.

The total and average numbers of
farmhold members (Map 3) are true indicators
of the farmhold potency. Generally, we may
conclude that there are a small number of
members on both total and average levels. In
compliance with the number of farmholds,
Prnjavor settlement is most populated. (636,
or 2, 14 in average). Other settlements with
large population figures are Gornji Smrtiéi,
Peéeneg Ilova, and Gornji Strpci (more than
330 members each). Another 11 settlements
have more than 80 members. All the other
less populated settlements are not favorable
for agricultural production development.
Furthermore, there are 11 settlements with
less than 20 members, which indicate poor
development chances. Data on the total
number of registered farmholds and their
members usually match, including the spatial
distribution. According to the analysis of this
parameter, we may infer that poorly populated
settlements are located in distant areas and
usually have unfavorable demographical
structure.

The average number of registered
farmhold members within the municipality
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80 wraHoBa 1o ra3aquHCTBY. CBa MjecTa Koja uMajy
Mame 07l OBOT' Opoja WiIaHOBA Ta3IUHCTaBa MOTY
Ce CMarparH HEeTIePCIICKTUBHUM y CMHUCITY pa3Boja
NOJONPUBpPEIHE Mpon3Boamke. Takohe, 11 Hacesba
uMa Mame o7 20 4IaHoBa, IITO TOBOPH O CIa0NM
niepcrekTrBama pas3Boja. [lomarm o ykymHom 6pojy
PEruCTPOBaHUX MOJHOIIPUBPEIHUX TA3IMHCTABA U
YKYITHOM OpOjy WIaHOBA THX Ta3JMHCTABA yIIIABHOM
Cy KOMMaTHOWIHM, YKJbYy4yjyhu U NpPOCTOpHY
mucTpulynujy. M3 ananmmze TOr mapamerpa
MOKEMO YTBP/IUTH JIa CY HaceJba ca MMM OpojeM
YJIAaHOBA Ta3JIMHCTaBa CMjCIITEHA y IPHUPOIHO
HETIOBOJbHU]UM TEPEHUMA M TCHEPAITHO Ca JIOIIN]OM
neMOrpad)CKOM CHUTYAIIH]OM.

[Ipocjedan Opoj wWiaHOBa PErUCTPOBAHHUX
NOJbONPUBPEHUX Ta3JMHCTaBa MPOCTOpa
omuTuHe [IpmaBop jour je 3Ha4ajHUjH MoKa3aresb
OpraHu3aluje MoJbONPUBPEIHE AKTHUBHOCTU H
MOTyhHOCTH peBUTAIIM3AIM]E arpapHOT MPOCTOPA.
Hacespa Kapah, HaceoOuna babanosiw v ParytrHart
HEMajy perucTpoBaHa MoJbOIPHBPE/IHA A3 MHCTBA,
I1a caMUM THM HU 4iaHoBe. Yak, 18 HacelbeHUX
MjecTa MMa Ta3UHCTBA Y KOjUMa je MpOocjedaH
Opoj unanoBa MamH of 2. Hajuemhe Hacesba
Opoje y mpocjeky 2—3 unana ra3auHcTBy. OBO Cy
MOJIAIH KOjH TOBOPE O CHAXKHUM JICTIOIYJIAIIMOHUM
IpolecCHMa y PYpalHOM HPOCTOPY OIIITHHE
[TpmaBop, Te cTaBibajy 030MIBHO OpeMe Ha pa3Boj
U yHanpeheme NOJbONPUBPEIHE MPOU3BOIHE
KpO3 MoOjeJ ra3auHcraBa. ['a3aMHCTBa Koja y
MPOCjeKy MMajy IMpeKo 3 ujaHa PEerucTpoBaHa Cy
camo y CkakaBumma, bpesuky u Jacuky, ¢ Tum ia
y TOCIBEIHEM Er3KUCTUPAjy CaMo 2 PEerucTpoBaHa
razauHcTBa. [IpocropHa amcTpubyruja OBOT
napaMerpa ykasyje J1a je jy’)KHU MO0 ONIITHHE ca
MamUM IIPOCjEUHUM OpOjeM UIaHOBA I'a3INHCTABA.

VYKynmHa W TOpocjedyHa BEIUYMHA IMocjena
PETHCTPOBAHUX TMOJHONPUBPEIHUX T'a3MHCTABA
npoctopa onmruHe [Ipwasop (Kapra 4) naje nam
CJIMKY O IPOCTOPHUM MOT'yNHOCTHMA OpraHu3aLyje
arpapHoT MPOCTOPa U PEHTAOKIIHE OJbOIPHBPEIIHE
npousBoame. Behu mnocjenu omoryhasajy
IIMpY MPHMjEHYy MEXaHM3alldje W XeMHu3aluje,
TE MOHOKYJITYpHE NPOU3BOAKE. Y OJHOCY Ha
NPOCjeuHy BEJIMYHMHY CBHX II0Cj€la y MPOCTOPY
OIILITHHE, MOXXEMO OLIMjEHUTH Ja PEerucTpoBaHa
ra3IMHCTBA UMajy 3HadajHo Behe mocjerne, mTo je

of Prnjavor is yet another pertinent indicator
of the agricultural activity organization and
revitalization possibilities. Settlements of
Kara¢, Babanovci, and Ralutinac have no
registered farmholds and no members. It
is 18 populated settlements that have less
than 2 members. Most settlements have
2-3 members. These data indicate strong
depopulation processes within the Prnjavor
municipality rural areas which are a burden to
improvement and development of agricultural
production via the farmhold model. Three
member farmholds are registered only in
Skakavci, Brezik, and Jasik and the last
two have only two registered farmholds.
Spatial distribution of this parameter shows
that south parts of the municipality have the
fewest members per a farmhold.

The total and average estate size of the
registered farmholds within the municipality
of Prnjavor (Map 4) tells us about the
options of spatial organization of agrarian
land and rentable agricultural production.
Large estates enable a wider application of
machinery and fertilizers and mono-culture
breeding. Speaking of the average estate
size, we may conclude that the registered
farmholds have larger estates, which may
help market-oriented production. There are
far more settlements with 100 to 500 ha
estates owned by farmholders. There are only
3 settlements with estates sized less than 3 ha,
and 3/4 of settlements have 3—6 ha, which far
above the Prnjavor municipality average. In
this regard, there are most settlements with
average size of more than 6 ha, i.e. fifteen.
From spatial distribution point of view, north
and east settlements stand out.

Similar results were obtained via the
analysis of total and average cultivated land
surface within the registered farmholds of
Prnjavor municipality (Map 5). Settlements
with cultivated land within farmholds of 200
to 600 ha prevail. In six settlements, categories
of up to 3 ha dominate and are located in
souther highland parts of the municipality.
The following settlements have farmholds
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OCHOBHA TPETIOCTaBKa TPXKHIIIHE MPOU3BOMILE.
Janexo je HajBehn ynmo HacesbeHUX MjecTa Koja
umajy o 100 1o 500 ha yxymnHe noBpIivHe nocjena
y BIIaCHUINTBY razauHcrana. Camo 3 Hacesba UMajy
NPOCjeyHy BeJIMYMHY Iocjenia Mamy o 3 ha, 1ok
ca 3/4 ynmjena moMuHUpajy Hacesba ca 3—6 ha,
IITO je 3Ha4ajHO yBehame y OHOCY Ha MPOCjeuHyY
BEJIMYMHY CBUX Tocjena ommrtuae [Ipmasop. Y
OBOM CMHCITy HCTHUYY CE HaceJba ca MPOCjCIYHUM
BeIMYMHAaMa o1 mpeko 6 ha, xojux mma 15. Y
MIPOCTOPHO] AUCTPHOYIIMjU OJICKady Haceba Ha
CjeBepy U UCTOKY OMIITHHE.

CnuyHM pes3yaTatd JOOHMjeHU Cy aHAIN30M
YKyIIHE M TPOCj€4YHE IOBPIIMHE OOpaguBOT
3eMJBHILTA PErHCTPOBAHUX MOJHOTPUBPEIHUX
rasnuHcTaBa npocropa onmrune [Ipmasop (Kapra
5). Jlomunupajy Hacesba ca YKyITHOM OOpaJiBOM
noBpuHOM razauHcraBa o 200 1o 600 ha. ¥V 6
Hacesba Cy MPUCYTHE MOBPIIMHE OBE KaTeropuje
BesiMuMHe 10 3 ha M BezaHe Cy 3a IUIAHHMHCKU
Kpaj jyra ommruHe. Ca MpoCjeuHOM MOBPITHHOM
00paIMBOT 3eMJBHIINTA ra3quHCTaBa BehuM of 6 ha
uctrdy ce Jlomu Itprim, babanosim, LInGoBcka,
[Ieper Mnosa, Benvika iosa, I opa Mnosa, I 'ycak u
I'ajeBu. Kao n y aHanm3u npeTXoHUX MMoKa3aresba,
MPOCTOPHA TUCTPUOYIIMja OBOT ITapaMeTpa Be3aHa je
3a HU3, [IPHj€ CBETra MPUPOTHOTeorpadCKux, a 3aTuM
U COIIMOCKOHOMCKHX (paKTopa pa3Boja MOMEHYTHX
Hacesba.
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with more than 6 ha of cultivated soil: Donji
gtrpci, Babanovci, Sibovska, gereg Ilova,
Velika Ilova, Gora Ilova, Gusak, and Gajevi.
As previously, the spatial distribution of these
parameters is determined by a whole range
of natural-geographical and social-economic
features.
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AHAJIM3A ATPAPHE CTPYKTYPE U KAPAKTEPMCTUKA TTOJbOITPUBPEJHUX I'A3[IMHCTABA Y ®YHKIUIN

PEBUTAJI3

AT'PAPHOI" [TPOCTOPA OIILUTHUHE ITPEHABOP

ANALYSIS OF AGRARIAN STRUCTURE AND FEATURES OF FARMHOLDS AIMING AT REVITALISATION OF
PRNJAVOR MUNICIPALITY AGRARIAN ZONE

3AKJbYYHA PASMATPAILA

ArpapHe CTpYKType, y TIPOCTOPHOM acIeKTy,
MMajy M3pa3uTO BaXKaH M HEMOCPEIaH yTHUIIAj Ha
pa3Boj arpapHor u pypaiHor mnpocropa. [Ipoctop
omuruae [IpmaBop onrepehen je, ka0 U BeIMKH
nuo mpoctopa Pemybmuke Cpricke, OpojHUM
npobjeMuMa MOMEHYTUX CTpyKTypa. [Ipema
MPETXOHO MPOBEJCHUM aHaJIM3aMa U3/1BojuheMo
cipenehe mpoodneme:

- ycummwenocm nOBONPUBPEOHUX
napyena — W3y3€THO BEJIHMKHU MpoOIeM
opraHu3aluje arpapHor mpocTtopa u
HOJHOTIPUBPEIHE IPOU3BOILE j€ YCHUTHCHOCT
NOJbONPHUBPEIHUX Mapiiesia; mnapiesie
BennunHe 0,5-2 ha 3ay3umajy mpekxo 95 %
YKYITHOT' TIOJbOIPUBPETHOT 36MJBHIITA, IITO
3a MOCJBEIUIy MMa HEMOTYNHOCT HIMPOKE
NpUMjeHe MeXaHu3alHje, XeMmMusaunwuje,
OCHOBHHUX TIOJbONPHUBPEAHUX pajoBa U
MOHOKYJITYpHE MpOHM3BOAKE Ha Behum
NOBPIIMHAMA; CBE OBO 3HAYajHO yTHYE Ha
PEHTaOMITHOCT MPOU3BOMIHE

- ucnapiyanocm no/bonpuepeoHux napyenda—
nopej Malie BEIUYHMHE, MOJbOIPUBPEIHE
napiiesie ¢y Hajuemnhe ucrapyaHe u yaajbeHe
jemHe o1 Ipyrux Yume ce Takohe onemoryhasa
030MJBPHUJU TPUCTYI MOJHONPUBPEIHO]
HPOU3BOIEHH

- ycumrbeHocm no/bONnpuspeoHux nocjeda —
NpoCjeyHa BEIMYMHA TOCjefa y MPOCTOPY
ommrtuHe je 3,5 ha, nok je Benuko ydvenihe
nocjena mamux on 3 ha, a manmo yuemrhe
nocjena Behux on 5 ha; u3y3eTHo Cy pHjeTKH
KpynHu nocjenu, sehu ox 10 ha

- UChap4amocm no/bONPUEPEOHUX nocjeoa —
1I0Cje/iu Cy BEOMa PUjETKO jeTMHCTBEHH, IIITO
je mocJbe/uIa npolieca HacJbehuBama anu u
HEpHjCIICHNX WMOBUHCKO-TIPABHUX OJIHOCA;
MOJHOTIPUBPEIHE TapIiesie jeHOT TMocjena
YECTO CY YIaJbeHE U 110 HEKOJIMKO KHJIOMETapa
jenHa ofi apyre, ITO UCKJbYYyje 030MIbHU]Y
MOHOKYJITYpHY MPOU3BO/IbY YHYTap HOCjeza

- HepujewieHu UMOBUHCKU U 61ACHUYKU OOHOCU —
Ha 110jeIMHUM MOJBOIPHBPEIHUM TapleaMa
PETUCTPOBAHO j€, Y BEJIMKOM Opojy CiTydajena,
[0 HEKOJIMKO BJACHUKA; KOMIUIMKOBAHU

FINAL REMARKS

From the spatial point of view, agrarian
formations largely and directly affect the
agrarian and rural space development. Prnjavor
municipality area is burdened with many
problems of the aforementioned formations.
According to previously conducted analyses,
the following issues will be singled out:

- Degradation of agricultural plot size — is a
frequent problem of organization of agrarian
space and agricultural production; plot larger
than 0,5-2 ha cover more than 95 % of total
agricultural soil, which results in impracticality
of use of machinery, fertilizers, primary
agricultural activities, and mono-cultural
production on larger land surface; all of these
greatly affects production effectiveness

- Disintegrated agricultural plots—the plots are
small-seized and disintegrated or distant from
one another, which also disables professional
agricultural production

- Degradation of agricultural plot size — average
estate size in the municipality is 3,5 ha, there
are many estates smaller than 3 ha, and only
few larger than 5 ha; estates larger than 10 ha
are extremely rare

- Disintegrated agricultural plots — rarely
unique plots due to inheritance processes and
unaddressed ownership issues; agricultural
plots of a single estate are sometimes several
kilometers far from one another, which is
an obstacle to professional mono-culture
production within the estate

- Unaddressed ownership and property issues—
some agricultural plots often have several
different owners; complicated ownership and
disposal of agricultural soil are great problem
of agrarian land organization

- Plough land domination — analysis of structure
and patterns of land use displayed an absolute
dominance of plough land (more than 95 %),
which indicates lack of other types of land that
may be market-profitable

- An increase of fallow land — according to
statistics, fallow land and other uncultivated
soil have increased four times over the last
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MAPKO CTAHOJEBU'h, OBPEH 'hATO 1 MAPKO MBAHUILIEBU'h
MARKO STANOJEVIC, OBREN GNJATO AND MARKO IVANISEVIC

OJIHOCH CTBAPHOT BJIACHUIIITBA U PACIIOarama
NOJONIPUBPEIHIM 3EMJBUIITEM BEIHKH CY
1po0IIeM KBAIMTETHO] OpPraHU3alij1 arpapHOr
npocTopa

- OOMUHAYUa OPAHUYHUX NOBPUUHA — AHATTI30M
CTPYKTYpE U TpaBaiia Kopuihema 3eMJbUILTa
YOUMJII CMO amCOJyTHY JIOMHUHAIH]y
OpaHWYHUX MOBPIIKHA (ca yajerom Behum ox
95 %), 1ITO TOBOPU O HEAOBOJHHO BUCOKUM
NOBpIIMHAMA TOJ JAPYTUM CTPyKTypama
KOje 4ecTo Mory OuTH nmpoduTabuwiHuje Ha
TPIKHUILTY

- nogeharve nospuwuna noo yeapom — mnpema
CTATUCTHUYKHM I10JIalliMa TOBPUIMHE I10J]
yIpoM U pyre HeoOpaleHe opaHuiie cy ce y
HIEpHOTY O/ MOoCeIBbUX S roauHa ysehae 3a 4
nyTa (MoAaTaK y3eTH ca pe3epBoM ); HOBPIIMHE
TI0J1 yTrapoM cBe Cy uenrha 1ojaBa Kao JIOTHYaH
CITHj€e]T COLMOEKOHOMCKUX TPOIIEca y IPOCTOpPY
(mpuje cBera jearpapusaiiyje)

- Manunocjeou pecucmpo8aHux nobONPUEPEOHUX
2a30UHCMasa — PErucTpoBaHa MOJBOIIPUBPEIHA
ra3MHCTBA Ka0 CTBAPHU HOCHOIIM ITPOU3BO/IEHE
Y TIO3UTHBHUX CETMEHATa Pa3BOjHUX MpoIeca
uMajy rocjerne Behe o] OMIITHHCKOT MPOCjeKa,
aJlv 32 MPOM3BOEBY YCMjEPEHY Ka TPIKHUILTY
bUXOBH 110cjeu Tpedanu 6u 6utn Behu oz 10
ha (capamme crame je 5,68 ha y mpocjexy)

- maiu 0Opoj unaHo8a pecucmpo8anHux
nObONPUBPEOHUX  2a30UHCMABA  —
pEerucTpoBaHa MOJHONPUBPEIHA Ta3AMHCTBA
He Opoje J0BOJFHO BEIMKH MpOoCjedaH Opoj
yaHoBa (2,2 4jaHa y nmpocjeKy) koju ou oumm
peajHa cHara y mpo3BOJJHOM HPOLIECY.

Pjememe HaromuiaaHux mnpoOiema
arpapHe CTpPyKType M mpoOieMa opraHusalmje

TIOJBOTPUBPETHUX IA3IMHCTABA IPUMAPHO CE Oresia

y IIMPOj IPUMjeHH arpapHux mMjepa. OHe YnHe HU3

3aKOHCKHUX, IUTAHEPCKUX U TEXHUUYKUX PAJIbH, C

[UJBEM CTBapama e(puKkacHHjer U peHTaOMITHH]er

arpapHor npocropa. OBakaB IPOCTOP, Ca CI0KEHUM

npoOieMrMa U CTPYKTypama, HUje JIako (pu3niku

OKpYIHHUTH. MUIIIJBEHa CMO JIa Cy arpapHe Mjepe

jeaH oIl MPUOPUTETA OpraHU3allrje arpapHOT

npocropa oBe ommrtuHe. M31BajameM mpocropa

MOTOJHUX 3a KOMacalujy OKPYHMHWIH OuCMO

MOJHOTIPUBPEIHE TOBPIIMHE, HCTE YPEIUIH
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five years (information should be taken

with precaution); fallow land is a frequent

phenomenon which logically results from
social-economic processes (deagrarization at
first)

- Small estates of farmholds — registered
farmholds that suggest positive development
processes have estates larger than the municipal
average and they should be larger than 10 for a
professional agricultural production (currently
they are 5,68 ha in average)

- Small number of registered farmhold members—
registered farmholds have an insufficient
number of members (2, 2 members in average)
who would be an adequate labor force within
the production process.

A solution to piling problems of agrarian
structure and farmhold organization primarily
refers to a wide application of agrarian
measures. These measures refer to legal,
planning, and technical activities aiming at
a more efficient and effective agrarian space.
On such area with all its complex issues
and structures is not easy to integrate. Our
belief is that agrarian measures are a priority
in order to organize the agrarian space of
Prnjavor municipality. By defining areas
suitable for reparcelling, we could integrate
agrarian land and solve the ownership issues.
Such areas would represent optimal entities
at which effective and market-oriented
agricultural production would take place.
In addition, a wider application of agro-
technical measures, cooperation, better
infrastructure, and functional capacities,
optimal integration within the settlement and
commercial organization of the municipality
would undoubtedly improve and advance the
process of Prnjavor municipality revival.
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y Torieny mnapueianuje ¥ HamjeHe, Owinm Ou
pHjeIIeHH BIACHUYKH OJHOCHU. TakBe MOBpIIMHE
NpezICTaBIbalie OM ONTHMAJIHE I]jeJIMHE Ha KOjuMa Ou
ce o7IBUjaJia pEeHTAOMITHA U TPIKUIITHO OPHjEHTHUCAHA
MOJBONPHUBPEIHA MTPON3BOIEHA. CeKyHIapHO, IHpa
MPUMjeHa arpo-TeXHUIKHUX Mjepa, Koorepaliyja Kao
MOJIeNl OpraHu3alyje, jayame HH(pacTpykType
¥ (QYHKIMOHAJTHHUX KalaluTeTa, ONTUMAIHH]jA
MHTErpanmja y HAaCEOOMHCKH U MPUBPEIHH
CHCTEM OIIITHHE U KBAJUTETHH]EC PEjOHHPAHHE
MOJHONPUBPETHMX 30HA, 3HAYAJHO OU YHAITPHjCIIHIIe
u yOp3ane mpollec peBUTATU3alNje arpapHOT
rpocropa omurruHe [Ipwasop.
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Cama Jynosuh', Jbusbana Bykuh? u Topan Tpouh?

1I/IHCTMTyT 3a rpahjeBuHapcTBo ,, I 1.0.0. bama Jlyka, Pemybnuka Cpricka
Texnonomkn paxynrer, Yaupepsurer y bamoj Jlyuu, PeryGmuka Cparnicka
3HpI/Ip0)1Ho-MaTeMaTI/mKI/I ¢axynret, Yausep3uret y bamwoj Jlynn, Penyonuka Cpricka

Caxerak: Y MOCICAHBUX JBAICCET TOAMHA HA TECPUTOPHjH OmIITHHE PuOHUK (opmupane cy OpojHEe ICHOHHjE
YBPCTOT OTMaja Ha HEOAroBapajyhum JioKalujamMa ¥ Kao TakBe MPENCTaBJbajy OMACHOCT IO XMBOTHY CpeadHy. 360T
TOra, MOCTOjaa je peaaHa nmorpeda aa ce Ha TEPUTOPHU)U OBE OMIITHHE UACHTH(UKY]Y CBE AMBJbE, HEJICTATHE JCTIOHH]C
0TIa/1a, YHjy je OMPaBIaHOCT MOCTOjarba TPeOaio UCTPAKUTH. Y OBOM pay KopuiiheH je mpoiec “negative mapping” 3a
uaeHTH(UKALU]y NETOHUja 0TNaia Koje ce 300r KapaKTepHCTHKa JOKallkja Ha KOjuMa ce Hajla3e MOTy OKapakTepHcaTu
Kao JICTIOHHje Ha HEMOBOJFHUM JIoKanujama. OBa mporenypa ce M3BOJAM KPO3 aHANH3y MpeKianama TEMAaTCKUX CII0jeBa
nofaraka yuyrtap jeanor [’ IC mpojekra.

KibyuHe pujeun: nernoHuje oTaaa, KapakTePUCTUKE JIOKaIMja, HermoBosbHE jtokaruje, [ IC, negative mapping.

Original scientific paper

IDENTIFICATION OF WASTE LANDFILLS AT INADEQUATE LOCATIONS WITH THE
AID OF GIS - EXAMPLE OF THE MUNICIPALITY OF RIBNIK

Sasa Dunovi¢!, Ljiljana Vukié¢? and Goran Trbié?

ICivil Engineering Institute ,,]G* Ltd. Banja Luka, Republika Srpska
2Faculty of Technology, University of Banja Luka, Republika Srpska
3 Faculty of Sciences, University of Banja Luka, Republika Srpska

Abstract: Many solid waste landfills were formed at inadequate locations in the territory of the municipality of Ribnik
over the last twenty years; as such they represent a threat to the environment. For this reasons there was a real need to
identify all unauthorised illegal waste landfills in this municipality, whose justification of existence should be researched.
This paper has used the "negative mapping" process to identify waste landfills that can be characterised as landfills at
inconvenient locations due to the characteristics of their location. This procedure is conducted through the analysis of
overlapping of thematic data layers within a GIS project.

Key words: waste landfills, location characteristics, inconvenient locations, GIS, negative mapping.

YBO/

3a pa3auKy O] EKOHOMCKH pPa3BHjEHHMX
€BPOICKUX 3€Maba, KOj€ Y BEJIMKOM MPOLEHTY
13/1Bajajy KOPHCHE KOMIIOHEHTE OTMajia 1 TOHOBO
UX KOPUCTE WM PELUKINPAjy, Y HAIlO] 3€MJbH
JICTIOHOBAE U Jlajbe NPE/ICTaBIba Haj3HAYAJHUJU
BUJ| 30pumaBama ornaga. OBo 3a MOCIbETUILY

INTRODUCTION

Unlike economically developed European
countries, which separate useful waste
components to a great extent and reuse or
recycle them, landfilling in our country
still represents the most significant form of
waste management. This results in waste
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CAILIA IYHOBUR, JbMJbAHA BYKU'R 1 TOPAH TPBITR
SASA DUNOVIC, LIILJANA VUKIC AND GORAN TRBIC

UMa oJjIarame OTMajia Ha OPOJHUM JIOKaIijama.
Behuna Tux nokanyja He UCITyHhaBa HI MUHUMYM
3aXTHjeBaHUX CTaHAapAa 3a U3rpaimy H
kopuntheme nenonuja otnaga. Oarame oTnaga
Ha HeoaroBapajyhum Jokanujama MpeacTaBba
CTaJIHy NpHjeTY 3aralemy BoJe, Ta U Ba3ayxa,
a TMME W PU3HUK T10 3/IpaBJbe€ JbYIU U KHUBOTUHHA,
TE JIOBOJIU M JIO CTBapara BEIUKOT Opoja TUBIBHX,
HEeJICTATHUX JICTIOHH]a.

JluBspe nemonuje cy noceban mpodieM Koju
CBaKa OMINTHHA MOpa Jia PUjeIIH, jep Kao TaKBe
NpeACTaBbajy U3BOp 3araljema BoJE U Ba3ayxa,
yrpoxkaBajyhu 3apaBibe M JKMBOTE JbYIU Ha
perneBaHTHOM Nonpyyjy (Arbeiter-Samariter-Bund-
Onmrruna Korop, 2012).

MehyTuMm, He Hanaze ce cBe ACTOHHUje Ha
HETIOBOJFHUM JIOKAIMjaMa U Kao TaKBe HE MOPajy
OUTH IPUOPUTETHO YKIIOHEHE, 32 PA3JIMKY O OHHX,
Koje 300T KapaKTepUCTHKA JIOKAIlje Ha KOjuMa
ce Hajasze Npe/CTaBJbajy U3pa3uTy OMACHOCT 3a
KUBOTHY CpeiMHy. Y TpPaKcH, KOJ IJIaHHpamba
yKJIamama HeoAroBapajyhux aemnoHuja mpBo ce
BPIIIU CEJIEKIHja OHKX, KOj€ HU Y JeIHOM CITy4ajy
HE MOTY OCTaTH Ha JaToj JIOKAIIU]H.

J1a Ou ce MOITIa M3BPIIMTH MPABHIIHA CEIEKIHja
JICTIOHUja HEOIXOIHO je MJIEHTHU(UKOBATH CBa
OJUIarajINIITa Ha HCTPAXUBAHOM IPOCTOPY H
UCTPAKUTH CBE KapaKTEPUCTUKE JIOKAlMja HA
KOjUMa Cc€ HJICHTU(UKOBAHE JMBJHE JICTIOHH]E
Hayasze, Kako Ou ce Kpo3 BUUICKPUTEPH]YMCKY
aHAJIM3y W KPHUTEpUjyME HCKJbydeHha MOTrao
JIOHHM]eTH KOHA4YaH CyJl 0 MUHUMYMY 3aXTjeBa
3a J1aJby OINPaBJAHOCT HUXOBOI MOCTOjamba MIIH
XUTHOCT YKJIambama y3 caHalujy Jiokamnuje. OBo
j€ yjeIHO 1 OCHOBHH LIWJb OBOT Paja.

Kopumrhemem reorpadcknx nHpopMamonnx
cucreMa (I'MC) 3a aHanu3y KapaKTepHUCTHKA
JOKalMja MUICHTUPUKOBAHUX JICNIOHH]aA,
yKJbY4yjyhu U KpUTEpHjyMe UCKIbYUeHse, Moryhe
Jje y3 Maia ynarama UACHTU(HUKOBATH CBE ACTIOHN]e
OTMaja, Koje c€ MOpajy MPHOPUTETHO YKIIOHUTH U
bUXOBE JIOKAIMj€ CAHUPATH.
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landfilling at numerous locations. Majority of
these locations do not meet minimal required
standards relating to the construction and
usage of waste landfills. Waste landfilling at
inadequate locations represents a permanent
threat to the pollution of water, soil and air,
hence a risk to human and animal health; and
it leads to the creation of many wild, illegal
landfills.

Wild landfills are a special problem that
must be solved by every municipality, because
as such it represents a water and air pollution
source, jeopardising human health and life in
the relevant area (Arbeiter-Samariter-Bund-
Municipality of Kotor, 2012).

Not all landfills, however, are situated
at inconvenient locations and as such must
not be removed as a priority, unlike those
that represent a prominent hazard to the
environment due to the properties of locations
where they are located. In practice, when
planning the removal of inadequate landfills,
first are selected those that cannot stay at a
given location in any case.

In order to correctly select landfills
it is necessary to identify all dumps in the
researched area and check all properties of
locations where the identified unauthorised
landfills are located so that a multi-criteria
analysis and exclusion criteria could be used to
make a final decision on minimal requirements
for further justification of their existence or
urgent removal with the location remediation.
This is simultaneously the basic objective of
this paper.

Using geographic information systems
(GIS) to analyse properties of identified
landfills' locations, including exclusion
criteria, it is possible to identify at low
investments all waste landfills that must be
removed as a priority and their locations
remediate.



NJIEHTUDUKALIIA JETTOHUJA OTITAZIA HA HETTOBOJBHVM JIOKAITMJAMA TITOMORY I'MC-a - ITPMMJEP OINLITHUHE PUBHK
IDENTIFICATION OF WASTE LANDFILLS AT INADEQUATE LOCATIONS WITH THE AID OF GIS - EXAMPLE OF THE MUNICIPALITY OF RIBNIK

JIETTOHWJE U KPUTEPUIYMH 3A
JIETIOHUJE OTIIAJIA

VY Peny6numu Cprickoj TPEHYTHO MOCTOje
42 3BaHWYHE OIIITUHCKE JICTIOHU]€ KOMYHAIHOT
ornaga (CrarucTuyku roauimmak PemyOnuke
Cpncke, 2011). Peanmszaumjom mnpojekTa
WNnentudukamuja, xareropuzanuja U u3pana
0a3e mojiaTaka JOKaJTHUX U JJUBJbUX JICTIOHHja Ha
teputopuju Perryonuke Cpricke, HIEHTH(HHKOBAHO
je mpeko 270 MUBJBUX W JIOKAJTHUX JIEMOHH]ja
orrnaga. Behunna onmmrTuHCKUX M CBE IUBIbE
JICTIOHM]je Cy HeypeheHe U yIriiaBHOM ce Haslaze Ha
HeoaroBapajyhum nokarujama (DoH I 3 3aITUTY
’KMBOTHE Cpe/IMHE U eHepreTcKy epukacHoct PC,
2010).

VYnpago ayropu Llexosam u Tp6ojesuh (2009)
UCTUYY MPOOIIEM JI0 cajia OJI0KEHOT KOMYHAITHOT
otnana, koju y Hajehem Opojy ciryuajeBa, HHje
o/UlaraH y CKJaay ca BaxehuMm 3aKOHCKHUM
MPONKCHUMA, TAje MPHIMKOM H300pa JoKanuje 3a
JICTIOHOBA-E OTIIa/1a TEOJIOMIKH CAaCTaB MOJIOTe
(TepeHa) HUje y3UMaH y pa3Marpame.

OCHOBHHM mMapaMeTpH NPHIUKOM OI[jeHe
MojeIMHe JIOKaluje y MOomIeay MOA00HOCTH 3a
JICTIOHOBAkh¢ KOMYHAJIHOT OTIIa/1a Y HH)KEHEPCKO-
TCOJIOMIKOM M XHJPOTrEeOJOIIKOM CMHCIY CY:
reoMopQOIONIKEe KapaKTePUCTUKE, CTAOMIHOCT
TepeHa, HOCUBOCT (UBpcToha Ha MPUTHCAK),
MCIYLAJIOCT CTHJEHCKUX Maca, M0jaBa U CTambe
MO/I3eMHUX BOJIa, BOIOMIPOIYCTIHUBOCT (OTHOCHO
BozioHenponyctibuBocT) (LLexoBamn u Tp6ojesuh,
20009, ctp. 283).

Aytopu Munommesuh u Mapkuhesuh (2003)
Cy ce OaBMIIM JETEPMUHHCAKEM JIOKAIlH]ja
JETIOHH]ja y (PyHKLIUjH reOMOPQOIIOLIKUX TpoLieca
1 00JTMKA KOjHMa j€ JI0/IMjeJbeH MPUMAPHU 3HaUa].
O6jacHunu cy ytunaj QIyBHjaTHUX M KPAIIKUX
¢dopmu, npu yemy cy oapehenum oOmunnma
(amyBWjalHUM paBHUMA U KPAIIKUM IOJbUMA)
NPUNUCATN STMMUHATOPHH 3HA4aj, jep CE OMIHUKY]Y
BUCOKOM mucriep3uBHouihy. Takohe, o6jacHuIn
CY M EKOHOMCKE TTOCJbEANIIE JIOLHPamka JICIOHH]ja
Ha oapeheHuM oOnuIMMa M Janu MaTpUILY
noBoJpHOCTH (MunomeBuh u Mapkuhesuh, 2003,
ctp. 87).

Pakuh wu capaguunm (2005) ucrtuay ga

LANDFILLS AND CRITERIA FOR
WASTE LANDFILLS

The Republika Srpska currently has 42
official municipal communal waste landfills
(Republika Srpska Statistical Yearbook,
2011). During the implementation of the
Identification, categorisation and elaboration
of database of local and authorised landfills in
the territory of the Republika Srpska Project,
more than 270 authorised and local landfills
were identified. Majority of municipal and
all unauthorised landfills are non-compliant
and mainly located at inadequate locations
(Environmental protection and energy
efficiency fund of RS, 2010).

Precisely authors Sehovac and Trbojevié
(2009) point out the problem with the
communal waste landfilled so-far, which in
majority of cases was not disposed of in line
with valid legal regulations, where geological
composition of the base (field) was not taken
into consideration during the landfill location
selection procedure.

Elementary parameters in the assessment
of individual locations with regard to
suitability for communal waste landfilling in
engineering-geological and hydro-geological
sense are: geo-morphological properties,
field stability, bearing capacity (compressive
strength), crevices in rocks, groundwater
occurrence and condition, water permeability
(i.e. water tightness) (Sehovac and Trbojevié,
2009, pp. 283).

Authors Milosevi¢ and Markicevic (2003)
addressed the siting of landfills in the function
of geo-morphological processes and forms
that were assigned primary significance. They
explained the impact of fluvial and karst forms,
where they assigned eliminatory significance
to certain forms (alluvial plains and karst
fields), because they are characterised by high
dispersiveness. They also explained economic
consequences of siting landfills in certain
forms and provided a favourability matrix
(Milosevi¢ and Markicevi¢, 2003, pp. 87)

Raki¢ and associates (2005) point out the
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Ce MPU TEOTCXHUYKUM H XHUAPOTCOJOIIKHM
UCTpaXKMBamkUMa 3a MOTpede caHaluje HIu
u3MjelTama HeypeheHuX [emoHHja, 4YecTo
HaWIa3u Ha MpoOieM Ja KOPUCHUK TaKBHUX
JICTIOHHja MOCTaBJba 3aJaTak M Ipejyauiupa
pjemiema, Koja Cy 4YeCTO y CYNPOTHOCTH ca
pesyinTaruma HCTpaxuBamwa. Haume, Temko ce
opuye noctojehrx Jokaiuja Koje cy ¢a TeoJIONIKOT
acrieKTa BpJIO HEMOBOJbHE, 1A CYy U CaHALMOHH
3axBaTH Ha BUMa yecTo HeeukacHu (Paxuh et
al, 2005, ctp. 180).

Kara u Doratli (2012) uctuay ma uzdop
JIOKAIIWje JICTIOHM] e 3aXTHjeBa pa3MaTpame BEJHKOT
CKyna pa3nInyuTux (axkropa u OanaHCHpame
u3Mel)y BHUIIECTPYKHX IMJbE€BA MPUIUKOM
yTBphuBama nmogooHocTH onpeheHor moapydja.
To yk/byudyje KOMIUIEKCAH HH3 KPUTUYHUX
(akTopa KOju MOTHYY U3 EKOHOMCKHX MOJIUTHKA 1
SKOJIOIIKUX TUCIUIDTHHA. CXOTHO TOME, TIPUITUKOM
n300pa JOKaIyje IeroHmje, 00aBe3Ha je mpruMjeHa
TeXHHUKE MyITHKpUTepujyMcke eBanyanuje (MCE
multi-criteria evaluation) (Kara and Doratli, 2012,
cTp. 966).

HcrpaxxuBameM oBor mpodiiema OaBuII Cy ce
MHOTHY ayTOPU M YCBOJCHE CY Pa3IMYUTE METOJIE
KOj€ ce KOpHCTE ITPpY TOM 300Dy, NOIITYjyhn Mame
BHIIIC UCTE WITH CIIMYHE KPUTEPHUjyMe U OTPaHNYCHyA.
Akbari u capagaumnm (2008) yapyxumu cy TNC
u fuzzy nOru4KM METON Oy4MBama y U300py
JOKalyje NeNOoHUje W pa3BHjamy paHTUpamba
MOTEHIIUjaTHUX JIOKAIlMja JICTIOHUje Ha OCHOBY
pasunux kpurepujyma. Kopuctunu cy T'MC
3a TEXHHKE NpeKJanama JUTHTATHUX KapaTa
(BUILIECTPYKH CIIOj€BH CBOJCTBEHHUX IIOATAKA).
Kopuctunu cy paznuunre TeMarcke CliojeBe KOju
cy Hocwin uH(popmarmje o cibeachem: ypobaHnum
Y pypaJTHAM, UHIYCTPHjCKHM H MOJHOIIPUBPESTHAM
noApydYjuMa, CTallHUM ¥ T[PHUBPEMEHHUM
MOBPIIMHCKUM BOJIOTOLMMA, HaruOy TepeHa, HUBOY
MOJI3MHHUX BOJIa, BPCTaMa 3eMJBHIITA, TEOJIOIIKO]
rpahu, nocrojehoj u 6ynyhoj HamjeHu 3emMibuIITA,
a CBe ca uJbeM ofipehrBamba JIOKAIUje IENOHU]e Y
peruony banmap A66ac, Mpan (Akbari et al., 2008,
ctp. 39).

HparuueBuh uctuye aa je KOHTPOJIUCAHO
onnarame onpeleHe kareropwje ormajaa Ha
NPOITMCHO ypel)eHOM CaHUTapHOM OJIaraluIITYy,
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frequency of the problem that a beneficiary
of non-compliant landfills sets tasks and
prejudices solutions that frequently oppose
research results during geo-technical and
hydro-geological researches for the needs of
remediation or dislocation of non-compliant
landfills. Namely, the existing locations that are
very inconvenient from geological aspect are
disavowed with difficulty, hence remediation
interventions on them are frequently inefficient
(Raki¢ et al, 2005, pp. 180).

Kara and Doratli (2012) point out that
the selection of a landfill location requires a
big group of diverse factors to be considered
and multiple objectives be balanced when
establishing the suitability of an area.
This comprises a complex series of critical
factors ensuing from economic policies and
environmental disciplines. Accordingly, when
selecting a landfill location, multi-criteria
evaluation technique (MCE multi-criteria
evaluation) is compulsory (Kara and Doratli,
2012, pp. 966).

This problem was researched by many
authors; many different methods were adopted
and are used in this selection procedure, more
or less respecting the same or similar criteria
and constraints. Akbari and associates (2008)
connected GIS and fuzzy logic method of
decision-making in the selection of a landfill
location and development of potential landfill
locations ranking based on diverse criteria.
They used GIS for techniques of digital map
overlapping (multiple layers of intrinsic data).
They used diverse thematic layers that carried
information on the following: urban and rural,
industrial and agricultural areas, permanent
and temporary surface water courses, field
inclination, groundwater level, types of soil,
geological structure, existing and future
purpose of soil, all this with the aim of setting
a landfill location in the region of Bandar
Abbas, Iran (Akbari et al, 2008, pp. 39).

Dragicevi¢ points out that controlled
landfilling of some waste categories in proper
and compliant sanitary landfill is a starting
form of expressing environmental awareness
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MOYETHH OOJIMK MCKa3UBaHbha SKOJIOIIKE CBH]ECTH,
KOja je YBEIHKO YCIOBJbEHA U EKOHOMCKUM
Mmoryhanoctuma mnnahama yciyre, jep cy
TaKBU CUCTEMHU 00Opajie U ojuiarama oapeheHu
MPONMCAHUM I'PAaHIMYHUM BPHjETHOCTHMA YTHIIAja
Ha JXUBOTHY cpenuny ([parmuesuh, 2009, ctp.
769).

VY nepuony Kana je o/yiarame Ha JCTOHH|e Y
EBporickoj Yauju Ono Hajuenihu Ha4vH oJ1arama
oTIajaa, ¢ 003UpPOM Ha YMILEHUILY J1a je TO OMOo
HajjepTHHUjU MeTo]| 30pUbaBama, IMojaBuiia Cce
norpeda 1 3a yHU(POPMHUM CTaHIApANMA 32 Ty
JjeNIaTHOCT.

Y Ttom mnepuomy Hactana je EBpormcka
nupektuBa o nenonujama otnanga (Council
Directive 99/31/EC, 1999). OBa aupekTrBa uma 3a
IIIJB JIa C€ YBOhEHEM CTPOruX 3axTjeBa (Kao IITo
Cy: JIOKAIIMjCKH yCJIOBU JIETIOHH]e, Tpal)eBUHCKH
YCJIOBH 32 M3Tpajiiby U Kopuiiheme JenoHuje,..)
CMame HeraTMBHM e(eKTH ojyiarama oTaja
Ha KMBOTHY CPEIHY, HAPOUUTO Ha 3EMJBHINTE,
MOJI3EMHE ¥ MMOBPIIMHCKE BOJIE, Kao U e(peKTH Ha
37paBJbe CTAHOBHHMIIITBA.

OxBHUpPHOM JUpeKTUBOM O ortnaxy — The
Waste Framework Directive (WFD — 2008/98/
EC) ycnocraBmba ce cuctem 3a KOOPJIUHHCAHO
ynpasbamwe ornanom y EY, ca nueem ga ce
OrpaHUYH TIPOU3BO/IEHA OTIAA, PEIUKINPA YaK
50% xomynanHor u 70% rpal)eBHHCKOT YKYITHO
MPOM3BEACHOT OTIIA/IA.

3eMJbe pEruoHa cy, 3a pa3iauky of PeryOnuke
Cpricke, yCBOjUIIE 3aKOHCKE U MOJ3AKOHCKE aKTe,
Kojuma ce Ommke ypehyje obmact ynpaBibama
OTHAaJIOM, Ka0 HITO CYy YCJIOBH U KPUTECPH]yMH
3a ofpehuBame JOKaIyje ACTIOHM]e, TEXHUIKU U
TEXHOJIOIIKY YCJIOBH 32 IPOjEKTOBAKE, U3IPaIHhY
U paJl IenoHMja OTIIa1a UTI.

[Tpenmer oBoOr pasa 3aCHOBaH je Ha CTYIHjU
cirydaja ommruHe Pubnuk. OnmruHa Pubnuk ce
HaJla3W y cjeBepo3amajHoM aujeny PemyOmuke
Cpncke W jenHa je ol TpaHMYHUX U PYyOHHUX
OIITHHA OBOT jujena Pemybmuke Cpricke.

VYipaBibathe KOMYHaJHUM OTHAJOM Ha
TEPUTOPHjU CA/IAIIHE OMIITHHE PUOHUK BpIIEHO
j€y OKBHPY jeMHCTBEHOT CUCTEMA YIIPABIbatha 32
6uBmry onmtuHy Kibyd. ¥ TOKy U mociije paTHux
nejcrasa, TokoM 90-MX rogMHa IpOLUIOT BHjEKa,

that is greatly conditioned by economic
possibilities of service payment because
such systems of treatment and landfilling
are determined by prescribed limit values of
environmental impacts (Dragicevi¢, 2009, pp.
769).

A need for uniformed standards for this
activity occurred during the period when
disposal at landfills in the European Union
was the most frequent form of waste disposal,
given the fact that it was the cheapest treatment
method.

In this period was created Council
Directive on the landfill of waste (Council
Directive 99/31/EC, 1999).The aim of this
directive is that the introduction of strict
requirements (such as: location requirements of
a landfill, civil engineering conditions for the
construction and usage of a landfill,..) decrease
negative impacts of waste landfilling on the
environment, especially soil, groundwater
and surface water, as well as impacts on
population's health.

The Waste Framework Directive (WFD —
2008/98/EC) established a controlled waste
management system in the EU with the aim of
limiting waste generation, recycling as much
as 50% of communal and 70% of demolition
generated waste.

Unlike the Republika Srpska, the countries
in the region adopted laws and by-laws, to
closely regulate the waste management field,
such as requirements and criteria for landfill
siting, technical and technological conditions
for designing, construction and operation of
waste landfills etc.

The subject of this paper is based on a
case study of the municipality of Ribnik. The
municipality of Ribnik is located in the north-
western part of the Republika Srpska and is
one of boundary and perimeter municipalities
in this part of the Republika Srpska.

Communal waste management in the
territory of the municipality of Ribnik was
performed within a unique management
system for the former municipality of Kljuc.
During and after war activities, in the 1990s,
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OBaj CHCTEM je HaIyIITeH, MPBO 300T HEIOCTAaTKa
MOTPEOHMX MaTepHjTHIX U TEXHUIKUX CPE/ICTaBa,
a mociuje 300r TepuUTOpHjaHE TOJjelie OBE
ommruHe. [locihenuiia oBora je HEIMIAHCKO
oTBapame OpOjHHMX JETOHHWja YBPCTOT OTMHazaa
Ha HeoAroBapajyhuM Jokanujama, Mo IHjesoj
TEPUTOPHjU OMIITHHE PUOHUK.

[Topen oBora, tpenytHo camo 35%
CTAaHOBHHMIITBA OBE OIIITHHE KOPHCTU YCIYTY
OpraHU30BaHOI CAaKyIJbakha U OJIBOXKECH:-A OTIaa
JEMHOM CEIMHUYHO, 32 PA3NIUKy OJ ocTanux 65%,
KOjUMa CTaHJap/HU CHUCTEM OJHOIICHA OTIHajaa
Huje nocrynad. OBux 65% CTaHOBHMIITBA CBOj
OTHaJI OJIaKe Ha AUBJbE U HeypelheHe penonuje.

Y 0BakBOM CHUCTEMY, OMIIO j€ HEOIXOIHO J1a
C€ Ha TEPUTOPHjH OBE OIMIITHHE UACHTH(PUKY]Y
JUBJbE, HEJICTalHE JIETIOHUje OTHana, 4ujy je
OIPaB/IaHOCT MOCTOjarba TPEOAI0 UCTPAKUTH.

MATEPUJAJI U METO/IE

HctpaxuBamwa Ccy MoJpa3dyMujeBaia:
NpUIpEMHE AaKTUBHOCTH, HPUIPEMY
KapTorpacKuX AUTUTATHUX TOIUIOTa, KPEHPAE
CTpyKType 0a3ze mojaraka, OOMMHO TEpPEHCKO
UCTPAXUBAkE, NMPUKYIJbAkE IoJaTaka U Ha
Kpajy o0paay MpUKYIJbEHUX MOJaTaka U U3pary
JATHTAIHE 0a3e [moaaraka.

Ja Ou ce UpHUKYIJbEHH MOJALU MOTIHU
WCKOPUCTUTH Ha HajOOJbM HAYWH, Tj. IIPHMjEHOM
I'MC 6uno je HEONMXOAHO, MPHje MPUKYILIbahA
noiaraka, Ie(UHUCATH KOje IMOIATKE MPUKYILIbATH
U OCMHCIIHTH CTPYKTypy Oyayhe reornpocTtopHe
0aze monaraxa.

CHumame KoopauHara © 00JHKa
uaeHTU()UKOBAHKX JIeTIOHMja paleHo je momohy
ypehaja GPSmap 60CSx.

CBH mojalny MNPUKYIJBEHH Ha TEpEHY,
oOpahenu cy kopumhemeM MPOrpaMCcKOT TaKeTa
QGIS (http://www.qgis.org/).

VYHOUIEHEM CBUX CHUMJBCHUX Tadaka
Ha TEPEHY, T€ YHOIICHEM OCTalluX IojaTaKa
dbopMupaHa je KOHaYHA BEp3Hja T€ONMPOCTOPHE
0aze mogaraka ca TEKCTYaJIHUM IPErieloM CBUX
oOpaheHux nokaiyja, Te Cy JoOMjeHe BEKTOPCKE
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this system was forgone, first due to a lack
of necessary material and technical resources
and then due to a territorial division of the
municipality. A consequence thereof is the
unplanned opening of many solid waste
landfills at inadequate locations, in the entire
territory of the municipality of Ribnik.

Apart from this, currently as few as 35%
of the population in this municipality use
the organised waste weekly collection and
removal service, unlike the remaining 65%,
who have no access to the standard waste
removal system. These 65% of population
disposes of their waste at unauthorised and
non-compliant landfills.

In such a system, it was necessary to
identify unauthorised, illegal waste landfills
in the territory of this municipality; their
existence justification must be researched.

MATERIAL AND METHODS

Researches implied: preparatory activities,
preparation of digital cartographic bases,
database structure generation, extensive field
research, data collection and finally collected
data processing and digital database creation.

In order for the collected data to be used
in the best way, meaning GIS application, it
was necessary to define which data were to be
collected and conceive the structure of future
geospatial database prior to data collection.

GPSmap 60CSx device was used to
survey the coordinates and shape of identified
landfills.

These data were collected in the field,
processed by QGIS programme package
(http://www.qgis.org/).

Entering all surveyed points in the field
and entering other data formed the final version
of geospatial database with a textual overview
of all processed locations; vector bases were
acquired with a clearly marked polygon of
the landfill locations in the territory of the
municipality of Ribnik. This way generated
elementary assumptions to use GIS for a
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TIOJIIOTE Ca JACHO HA3HAYHUM TTOJIMTOHOM JIOKAIIHje
JIeTIOHHja Ha TepuTopuju onmruHe Pubnuk. Ha
OBaj HAUYMH CTBOPEHE Cy OCHOBHE MPETIIOCTABKE
kako 6u ce momohy I'MC-a moru aHanmu3upaTu
MPUKYIIJBEHH TTOIAIIH.

HakoH TepeHCKOT CHHMama KOOpAMHATA U
o0nMKa WICHTHU(UKOBAHUX JIEMIOHHja MOMOhy
I'TIC ypehaja u yHOCa CHUMJbEHHX Tadaka y
QGIS, nobwujen je mpuka3 uHpopMalHja 0 TUM
JeTIOHNjaMa y BEKTOPCKOM OOJHKY, a Koje ce
OJJHOCE Ha TeOMEeTpHUjy IenoHuje (AyKuHa,
MOBpIIKHA, 00IKK), KA0 U MPOCTOPHU IIOJIOXKA],
Tj. TIOJIOXKA] Y KOOpAMHATHOM cucteMy. Ha oBaj
HayuH opmupa je npsu cioj y QGIS npojexry,
KOjH je Ha3BaH JernoHuje onmruHe Pubnuk. OBoM
ciojy y QGIS npojekry HaKHAIO Cy IPUAPYKESHU
U JIpyTH TEMATCKH CJI0j€BU: TONOTrpaf)CKe MOIOre;
CJI0j KOjU HOCH WHQOpMAIIHje O BOAOTOLUMA U
M3BOpHUMa ommTHHE PHOHUK; cJ0j Hacesba OBe
OIILTHHE; CJ10j caoOpahajue HHPPACTPYKTYpE; CII0j
ca nH(opmaljama o 3aiTHheHuM ToIpyYjuMa U
CIIOMEHHIIMMA KYJITYpe Ha TIOJPY4jy OBE OIIITHHE,
uta. OBH CIIOjeBH Cy HACTalHd, YIJIABHOM, PaZoM
Ha ipojekty [IpocropHor mana ommruHe PuOHMK
Y TIPE/ICTaBIba]y MPABO CTAE PEIMETHHX T10jaBa
(ITpoctopuu [Tnan Onmutuae PubHuk, 2014).

Cau cnojeBu unne jenuactBeH [ C nmpojekar,
MpOjeKaT BUIIECTPYKHUX CJIOjeéBa CBOjCTBEHHX
nojiaTaka M IMpyXxa 4uTaB HU3 MoryhHocTH 3a
aHaJM3e MOMONy pa3NUYUTUX anara JOCTYIHUX
y QGIS-y, ka0 mTO Cy: yma/beHOCT JACTOHUje
O/l TIOBPUIMHCKUX BOJOTOKOBA, O CTaMOEHUX
30Ha WIKM o0jexara MHIWBUIYyaJHE H3rPajibe,
yIaJbeHOCT oJi caoOpahajHux Kopwaopa, o1
MOJHOTIPUBPEIHOT 3EMJBHUINTA, O]l CIIOMEHHKA
KYJITYp€e WU 3alITHNEHUX MTPOCTOPa, UT/.

Kopumrhewewm carenurckux canmaka ASTER
Global Digital Elevation Model v2 (METI ann
NASA, 2013) 3a npeaqmMeTHO Moapydje ONIITHHE
Pubnux u 'MC anara 3a oOpamy pacTepckux
canmaka (Slope, Aspekt, Extaction Contour, Relief,
Color Relief) nobujenu cy nogauu o pessedy,
HaJMOPCKO] BUCHUHU (M30XUIICaMa), Harudy u
eKCIIO3MIIMjaMa TepeHa I1jesie OIIITHUHE, 11a TAKO
U JIOKAIMja UICHTU(HUKOBAHHX JICTIOHH]a.

OO0panoM Beh JOKYMEHTOBAaHUX IMOJATaKa O
MPEIMETHHM JIOKAIIjaMa Ca TEMATCKUX T€OJIOIIKHUX,

collected data analysis.

After field survey of coordinates and
shape of identified landfills with a GPS
device and entering the surveyed points into
QGIS, information on these landfills were
shown in vector form relating to the landfill
geometry (length, area, shape), as well as
spatial position, i.e. position in the coordinate
system. In this way the first layer of the QGIS
project was formed, which was called landfills
of the municipality of Ribnik. This layer in
the QGIS project was subsequently joined by
other thematic layers: topographic bases; the
layer that carries information on water courses
and springs in the municipality of Ribnik; the
layer with settlements in this municipality; the
layer with traffic infrastructure; the layer with
information on protected areas and cultural
monuments in this municipality etc. These
layers were mainly created in the Spatial
Plan of the municipality of Ribnik project
and represent the true condition of concerned
phenomena (Spatial Plan of the Municipality
of Ribnik, 2014).

All layers make a unique GIS project,
a project of multiple layers with intrinsic
data and provide a range of possibilities of
making analyses with diverse tools available
in QGIS, such as: distance of the landfill from
surface watercourses, from residential zones
or individually constructed facilities, distance
from traffic corridors, from agricultural land,
from culture monuments or protected areas
etc.

Data on relief, altitude (isohypses),
inclination and expositions of the field in
the entire municipality, hence the locations
of identified landfills were acquired using
satellite images ASTER Global Digital
Elevation Model v2 (METI and NASA, 2013)
for the concerned area of the municipality
of Ribnik and GIS tools for the processing
of raster images (Slope, Aspekt, Extaction
Contour, Relief, Color Relief).

The processing of already documented data
on subject locations from thematic geological,
engineering-geological, hydro-geological and
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UHXKCHEPCKO-TEOJIOMIKUX, XHUIPOTCOJIOUIKAX
U CeM3MHUYKUX Kapara, H0OHWjeHe Cy 3a CBaKy
JIOKAIMjy WICHTU(PHUKOBAHUX JIENIOHHU]ja cibenehe
uH(popManmje: TeoJOoIKe, XHAPOreOIONIKE,
JUTOJIONIKE W TEOJIONIKE KapaKTepUCTHKE,
Kao U uHpOpMalMje 0 CEeU3MUYHOCTU TepeHa,
TCOJIOUIKAM pacjeanmMa, MOBOJBHOCTH TepeHa
3a U3rpailby NpeMa HHKEHEPCKOTCOIOMKIM
KapakTepuctukama, uti. Ox OBHX IonxaTaka
HarpaBJbeHH Cy oaroBapajyhu shapefile, kaxo 6u ce
MOIJIM KOPHCTH Y reorpadckuM HHPpOpMamoHuM
CHCTEeMHMa U Ka0 TaKBH MPEICTaBIbAIH Cy HOBE
temarcke ciojeBe y I'MIC mpojekry. [lomanu o
3eMJBUIITHOM TIOKPOBY M HaMjeHH KopHInhema
3eMJBHIITA JJOOUjEHU CY KOpUIITNEeHeM IUTUTATHE
6a3ze momatraka CORINE Land Cover 2006
(Environmental Protection Agency, 2013) u
npezacTasibajy jom jenan cnoj y I'MC mpojekry
MIOpE]] paHuje CIIOMEHYTHX TEMAaTCKUX CJI0jeBa.

3axBaspyjyhu unmenunm ga 'MC mpojekar
nojipazymMujeBa (popMupame BHIIE CI0jeBa KOjH
caJpke MPOCTOpHE MOJATKE O Pa3IUYUTUM
TeMama ¥ Jia je CBaKH CJI0j TIOBE3aH Ca CBOjOM
tTabesoM arpudyTa, OJHOCHO 0a30M Mojaraka,
Koja oMmoryhyje aHalm3upame MPOCTOPHUX
nojiaTaka KOMOMHOBAambEM BHUIIIE YIUTA Y HCTO
BpHjeME MPUIIPEMIBEHH TEMAaTCKH CIIOjeBU CY
MPEKJIOIJbEHH jeIHU MPEKO IPYTruxX U 1o0ujeHa
je ciukKa, OJHOCHO Jpyre uHpOpMaluje, o
TMI0JIOXKA)y MACHTU(HUKOBAHHUX JICTIOHH]A Y OTHOCY
Ha MOMEHyTe MmojaBe y npoctopy (Mutposuh,
2009, ctp. 3). [Ipumujemena Meromoyioruja y
oksupy ['MIC npojekra ondairyje HempuxBarbHBa
MjecTa 3a [0CTOjarbe JIETIOHH]€ Ha OCHOBY 3aKOHOM
ne(hMHUCAaHKX U OTIIITE MPUXBaheHNX KpUTEpHjyMa
(KpUTEpHjyMHU UCKIBYUCHHA).

Kopumrenn KpuUTepujyMH 3a OILjeHy
TIOTOTHOCTH T10j€IMHUX JIOKaIja onuTuHe PHOHNMK
3a TI0CTOjame, MpriiarohaBame U eKCIUIOATaIn]y
U/ICHTU(PUKOBAHUX JICTIOHH]a CY KPUTEPHU)YMHU KOjH
Ce KOpHUCTE 1 KoJ1 1300pa JIOKAIH]e 32 HOBE JICTIOHU] e
YBPCTOT KOMYHAIIHOT oTnaja. To cy: yaasbeHOCTH
ox Haceska (300 m), 3mpaBcTBeHHX 00jekara (2000
m), HENOKPETHOT KYJITYPHOT 100pa 1 3aiTnheHor
npupoasor noapydja (1500 m), Boxoroxa (500
m), PErHOHAITHUX U3BOPUILTA BOAOCHAOIM]eBabha
(2000 m), 3amruTHOT TOjaca caoOpahajHuIa
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seismic maps produced data for every location
of identified landfills as follow: geological,
hydro-geological, lithologic and pedological
properties, as well as information on field
seismicity, geological faults, suitability of the
field for construction according to engineering-
geological properties etc. These data were
used for the generation of corresponding shape
file, in order for them to be used in geographic
information systems; as such they represent
new layers in the GIS project. Data on land
cover and purpose of land were acquired using
the CORINE Land Cover 2006 (Environmental
Protection Agency, 2013) digital database and
represent another layer in the GIS project apart
from the already mentioned thematic layers.

Owing to the fact that the GIS project
implies the formation of multiple layers
that contain spatial data on diverse themes
and that every layer is connected with its
attribute table, meaning database, enabling
spatial data to be analysed by a combination
of several queries, the prepared thematic
layers are simultaneously overlapped and an
image is acquired, i.e. other information on
a position of identified landfills in relation
to the already mentioned phenomena in space
(Mitrovi¢, 2009, pp. 3). The methodology
applied within the GIS project dismisses
unacceptable locations for landfills based on
law-defined and generally accepted criteria
(exclusion criteria).

The criteria used for the assessment of
suitability of some locations in the municipality
of Ribnik for the existence, adjustment and
exploitation of identified landfills are the
criteria used in the selection of the location of
new solid communal waste landfills. These are:
remoteness from settlements (300 m), medical
institutions (2000 m), immovable cultural
goods and protected natural areas (1500 m),
watercourses (500 m), regional water supply
springs (2000 m), protected right of way (20-
60 m), identified faults (100 m), as well as the
areas that were defined for sanitary protection
of springs (Decree on disposal of waste at
landfills, 2010, Rulebook on the criteria for



NJIEHTUDUKALIIA JETTOHUJA OTITAZIA HA HETTOBOJBHVM JIOKAITMJAMA TITOMORY I'MC-a - ITPMMJEP OINLITHUHE PUBHK
IDENTIFICATION OF WASTE LANDFILLS AT INADEQUATE LOCATIONS WITH THE AID OF GIS - EXAMPLE OF THE MUNICIPALITY OF RIBNIK

(20-60 m), mnentuduroanux pacjena (100 m),
Kao U MOBPIINHE Koje Cy ozpeleHe 3a caHuTapHy
3aiTuTy U3BopuITa (Ypenda o oyiaramy oTmana
Ha nienionyje, 2010; [IpaBUITHUK 0 KpUTEpHjyMUMa
3a onpehuBame nokanuje u ypehemwe nenoHuja
otnagHux marepuja, 1992; Ahmad, et al, 2014,
ctp. 24; Kontos, et al, 2005, ctp. 818).

Oga mporeaypa je mo3Hata Kao negative
mapping ¥ U3BOJIU C€ YIPaBO KpPO3 aHAIU3Y
MpeKJIanama TEMATCKUX CII0jeBa MojaTaka Kojy
u3zBomu ['IC mporpam (Basagaoglu et al, 1997,
cTp. 455). OBa nporeaypa ce yriiaBHOM KOPUCTU
y panuMm ¢daszama ctyauje uzbopa IJOKaiuje
HOBE JICTIOHHUjE, Kako OM ce eJuMHUHHUcaIa
HeoaroBapajyha mozapyyja U uaeHTH(PHKOBaAIA
positive window areas 3a Oyayha uctpaxupama.
Y oBoM pany kopumrheHa je Kao HOBU alaT 3a
JETHOCTAaBHO IMPEIIO3HABAKE JTUBJBHX JCIIOHHUja
Koje ce Mopajy Oe3yCIIOBHO CAHUPATH M K0 TaKBa
MoIIa OM Ce KOPUCTH M 3a JICTIOHHUjEe Y JAPYTUM
ONILITHHAMA, OJTHOCHO PETrHOHNMA.

PE3VIITATU 1 AMCKYCUJA

VY ToKy M3pajzie OBOT paja Ha TEPUTOPHUJU
onmtuHe PUOHUK TEPEHCKUM UCTpaKMBaHUMa
UJCHTU(PUKOBAHO je 25 HeNeraqHuX JUBJbUX,
nernonuja. Jlemonuje cy popMupaHe y OKOJIHHH
Behux HacesbeHHX Mjecta. To cy yjenHo u mjecta
y KOjUMa He TOCTOjH WM HUje TOCTojao ypehen
CHCTEM CaKyIlUbarba U OJIBOKEHha OTIAa.

3a npaBWIHO oipehBamse ToKaIHje ACTIOHU]e
noTpeOHO je OWJIO MPUKYNUTH M aHATU3UPATH
OpojHEe MoAaTKe: IMOJAaTKe BE3aHE 3a OKOJIHHY
U XHUJPOJIOTH]Yy JIOKAIMje, 3aTUM TEOJIOIIKE U
XHUJPOTEOJIONIKE MOAATKe, Tonorpadcke nomarke,
uta. OBH UCTH NOAALM NPUKYIUBEHH Cy U 3a
MIPEMETHU CITy4aj aHAIH3€ JIOKaIuja nmocrojehux
JICTIOHHUja y IWJbY OljjeHe HHXOBE IMOTOHOCTH 32
HACTaBaK JICTIOHOBAaa OTIA/1a HA FbHIMa, OJTHOCHO
3a OIjeHy XUTHOCTH YKJamarma Beh olioxkeHor
oTraja.

HagezieHu mozatiy npuKybeHN Cy TEPSHCKUM
UCTPaKUBAKBUMA, aHATIM30M M 00paIoM rojaTaKa
IaJbUHCKUX WCTpPaXKMBawka M3 JOCTYIHUX
CaTeJIMTCKUX CHHUMaka, Kao U oOpaaom Beh

location determination and development of
waste substance landfills, 1992; Ahmad et al.,
2014, pp. 24, Kontos, et al, 2005, pp. 818).

This procedure is known as negative
mapping and is done precisely through the
analysis of thematic layers overlapping
executed by the GIS programme (Basagaoglu
etal, 1997, pp. 455). It is usually used in earlier
phases of the study of location selection for a
new landfill in order to eliminate inadequate
areas and identify positive window areas for
future researches. This paper used it as a new
tool for simple recognition of unauthorised
landfills that must unconditionally be
remediated and as such could be used for
landfills in other municipalities, meaning
regions.

RESULTS AND DISCUSSION

During the production of this paper, 25
illegal unauthorised landfills were identified
in field research in the territory of the
municipality of Ribnik. Landfills were formed
in the vicinity of larger settlements. These are
simultaneously places that neither have nor
had a waste collection and removal system.

For the proper siting of a landfill, it is
necessary to collect and analyse many data:
data relating to environment and hydrology
of the location, then geological and hydro-
geological data, topographic data etc. The same
data were also collected for the concerned case
of analysing the locations of existing landfills
with the aim of evaluating their suitability for
the continuation of waste landfilling there, i.e.
evaluation of urgency to remove the landfilled
waste.

The mentioned data were collected in field
researches, in the analysis and processing of
remote research data from available satellite
images, as well as in the processing of the
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JOKYMEHTOBAaHUX I0/IaTaka O MPEAMETHUM
JIoKaIjama.

TepeHCKO HCTpaKMBakEe W MPHUKYIJbAHE
nonaraka je paljeHo cHuMameMm reorpad)CKux
KOOpAMHATa W OOJMKAa HUICHTU()HUKOBAHHUX
JICTIOHH]ja, MPHUKYIUbAkEM I0JaTaka O Ha3HBY
JOoKaIluje JeroHuje, HajOIMKer HaceJhEeHOT
MjecTa, 3aTUM O OJM3UHHM PHjEUYHOT TOKA WIIH
n3BOpa, OJIM3UHU HACEJba, 3aITHNEHOT o/IpyYja,
uHPpACTPYKType, POTO 3anuca, UTa. Y HACTABKY
j€ at mperies JoKaluja u 6poj nAeHTU(HUKOBAHNX
JIeTIOHMja Ha uMa (Tabena 1, ciuka 1).

already documented data on concerned
locations.

Field research and collection of data was
executed by surveying geographic coordinates
and shapes of identified landfills, by collection
of data on the name of landfill location, closest
inhabited place, then on the closeness of a river
or spring, closeness of a settlement, protected
area, infrastructure, photo records etc. In the
continuation is given an overview of locations
and number of identified landfills there (table
1, figure 1).

Tab. 1. Jlokayuje onuwmune PubHux u 6poj u0eHmughukosanux 0enoHuja Ha ruma
Tab. 1. Locations in the municipality of Ribnik and number of identified landfills there

CTPAHA S
(MALLAHOBHT ]
4 NENOHWESE N

BPE/bAHN }
4 nEnOHWE\ £

TOPUHE
1 ONWTUHCKA
AENOHWA

“—JENMRA AONMHA

“[0HE BPE/bAHKA

JIOKAJIUTET/ LOCATION EPA%JDJE;:E]?SHHJA/ NUMBER OF
Curanna/Sitnica 8

Topune — nokasina aenonuja/Torine — local landfill 1

Crpana (Mananosuhn)/Strane (Macanovici) 4

Jenmha monmuuaa — morox/Jeli¢a dolina — brook 2

Homu BpOssanu/Donji Vrbljani 6

Topmu Bpossann/Gornji Vrbljani 4

YKYIIHO/TOTAL 25

Lid

¢ N

& NENOHWA

2 RENOHWE

6 NENOHMA

Cn. 1. Jlokayuje uoenmughuxosanux oenonuja na mepumopuju onwmure Pubnux
Fig. 1. Locations of identified landfills in the territory of the municipality of Ribnik

162



NJIEHTUDUKALIIA JETTOHUJA OTITAZIA HA HETTOBOJBHVM JIOKAITMJAMA TITOMORY I'MC-a - ITPMMJEP OINLITHUHE PUBHK
IDENTIFICATION OF WASTE LANDFILLS AT INADEQUATE LOCATIONS WITH THE AID OF GIS - EXAMPLE OF THE MUNICIPALITY OF RIBNIK

[TpexnamameM cliojeBa KOju HOCE TMOJATKE O
HaceJbHMa, 3IPAaBCTBEHUM 00jEKTHMa, pacjenuma,
BOJIOTOLIMMA, HT/., Tj. Oadep 30HaMa OKO BHX, Y
KOjUMa Cc€ HE MOTY IMO3UIIMOHUPATH JCTIOHH]E,
nobuja ce KOHAuHAa KapTa Moapydja Koje je
HETIO/IECHO 3 JIOLMPALE ICTIOHM]ja OTIa/1a (CIMKa
2).

[Tpukazanu cy temarcku I'MUC cnojeBu koju
caJpiKe MOAaTKe O KPUTEPUjyMHUMa UCKIbYUCHa,
I'1C cnojeBu ca 6adep 30HaMa Oko 0OjeKara Koju
Cy KJIacu(pUKOBaHHU Kao UCKJbY4yjyhn W KOHayHa
KapTa OrpaHHYerha Koja HacTaje HAKOH IITO ce
MPEKJIONIE CBU TEMATCKH CII0jeBH, KOjU HOCE
MOJIAaTKE O TI0jeAMHAYHIM O PAHHYCHIMA.

dopmupameM 3aITUTHUX 30HA, Oadepa, OKo
BOJIOTOKA, 3aIITHNEHUX MO/pYYja, pacjena ut.,
no0uja ce BeIuKa MOBPIIMHA OMITHHE PHOHUK
KOja je HeMOAECHA 3a M3TPaJliby, a CAMUM TUM H
MOCTOjambe JICTIOHU]a OTmaaa (CimKa 2).

Janrwhena

npEpom odps ?
"
?-kﬁ-{, ¥ i)
" Ll i
F 5
EY N A
R o
= 2

Ningainicke soe

Overlapping the layers that carry the
data on settlements, medical institutions,
faults, watercourses etc. the so-called buffer
zones around them, where landfills cannot be
positioned, produces a final map of the area that
is unsuitable for waste landfill location (figure
2).

Shown are thematic GIS layers that contain
data on exclusion criteria, GIS layers with buffer
zones around facilities that were classified as
excluding and the final map of constraints
that is produced after all thematic layers are
overlapped, which contain data on individual
constraints.

The formation of protective zones, buffers,
around watercourses, protected areas, faults
etc., showed a large area of the municipality
of Ribnik, which is unsuitable for construction,
thereby the existence of waste landfills (figure2).

Kymrypua

Claobyatagnm I'-u:nllllu‘ witiie
o &
e R ! ! f’
v i

OI'PAHHYEA

Cn. 2. Kapma kpumepujyma ocpanuiersa (nO8pUIUHCKe 800e, U360PUWIMA U 30He CAHUMApHe 3aumume,
sawmuhena npupoona 0oobpa, Hacena, caobpahajuuye, 30pascmeenu oojexkmi, ...)
Fig. 2. Exclusion criteria map (surface waters, springs and zones of sanitary protection, protected natural
goods, settlements, roads, medical institutions,...)

Ananm3oM T00HjeHe KapTe orpaHuIeha J00uje
ce monarak jaa 9ak 70,5% TeputopHje ONMIITHHE
PuOHMK HUje TIONECHO 3a M3TPaIby, @ CAMUM THM
1 TOCTOjarbe JISTIOHM]ja OTIajIa.

[IpexnamameM  TEMaTCKOT cioja ca
uHpOpMaIjamMa 0 TOJI0XKajy HICHTU(DUKOBAHUX
JICTIOHUja y TIPOCTOPY Ca KapTOM OTpaHHuCHA,

The analysis of the acquired map of
constraints shows that as much as 70.5% of the
territory of the municipality of Ribnik is not
suitable for construction, thereby the existence
of waste landfills.

Laying a thematic layer containing the
information on position of identified landfills
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(dbopMHpaHOM y TIPETXOAHOM KOpaKy, JOLLIO ce
1o uH(popMmalrja aa ce o 25 UICHTUPUKOBAHUX
JICTIOHH]ja Ha MOApPYyYjy onmruHe PUOHUK, HUX
23 Hana3e Ha JIOKalFjaMa Koje HUCY TOTOHE 3a
JICTIOHOBAHE.

Kako je ommurrraa PuGHMK Oorara moBpImHCKUM
TOKOBHMa U OpOJHUM H3BOPHUIITHMA, KOja CY
KalTHpaHa ¥ Koja ce KOPHCTE 32 BOAOCHAO/MjeBAbE
CTAaHOBHHMINTBa, HajBehu Opoj HemnoHHja, HUX
15, Hamasu ce ympaBoO Ha OBUM HEMOBOJHHHM
nokarjama. OcuMm y ivjerry BOJIOTOKA M U3BOPHIIITA,
HeJIeraiHe IMBJbE ICTIOHH]E ce Hajuenhe 1ojaBibyjy
y IIyTHOM T10jacy.

Paznor Tome je unmeHHMIA /1a C€ Y IMyTHOM
rojacy otmaj Moxe Hajiakuie oxpdauutu. OBo je
NOTBpheHO Ha puMjepy omuTuHe PUOHMK, HA 4ujoj
TEPUTOPUjH je UIeHTU(PUKOBaHO 13 enonuja koje
ce Hajia3e y IyTHOM rojacy mupune 60 merapa. C
003upom 1a ce ckopo 30% TepuTopHje ONMIITHHE
PuGHuk nnmm 14.159 xekrapa Hasiasu Moy 3aiTHTOM
y KaTeropuju [rymMa BHCOKE 3aIlITUTHE BPH]JSTHOCTH,
U/ICHTU(UKOBAH je BEJIMKH Opoj AeNOHMja, iHX 11,
KOje ce Hajla3e y OBUM 3aIITHNEHUM IPUPOIHUM
noopuma.

YV Onu3uHY Hacesba, Ha YIaJbeHOCTHMA MabUM
ox 300 m ox Hajonmmkux cramOeHMX oOjekara,
ueHTUPUKOBaHO je 10 HenmeramHuX JeTOHH]a, TOK
je y mompy4jy on 100 m o OpojHHX T'€OJIOIIKUX
pacjena uneHTrduKoBaHo 10 HeNeraaTHUX ISTIOHH]A.

JluBibe, HeyeralHe JEMOHUje OTmajaa
NPEJCTaBJbajy TUPEKTHY NPHUjETHY OCHOBHHM
MejuMa JKUBOTHE CpeluHe (BOJH, 3€MJBHUILTY
U Ba3IyXy), Kao W 3[paBJby JbYIU U CBUX KUBHX
6uha. Crora je, HAaKOH HUXOBE HUACHTH(HKAIIH]E,
HEOITXOIHO TIPeIy3eTH oaroBapajyhe mjepe na ce
3ayCTaBH WJIM MHHUMH3MpA HETaTHUBAaH yTHUIA]
Ha KMBOTHU MPOCTOP, WITO jé U MPOBEICHO
JIeTaJbHOM KapakTepu3alHujoM CBUX JIOKaIllHja
UJICHTU(HUKOBAHKX JICTIOHH]A U aHAJIM30M KOJIMYMHA
Y cacTaBa OJIOKEHOT OTIIa/1a HA FhUMA.

3AKJbYYHAK

Ha OCHOBY OINCEXHHMX HCTpaKMBamba Ha
TEpPEHy, TC¢ MPOBEACHE BHILICKPUTCPU]YMCKE
aHaJm3e JOOUjeHHUX pe3ylITara, a y Be3u OCTojama
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in the area over the map of constraints, formed
in the previous step, generated information that
out of 25 landfills identified in the territory of
the municipality of Ribnik 23 are at locations
that are not suitable for landfilling.

Since the municipality of Ribnik is rich
in surface watercourses and numerous springs
that are tapped and used for water supply the
highest number of landfills, 15 of them, are
situated precisely at these unsuitable locations.
Apart from the part of watercourses and springs,
illegal unauthorised landfills are most frequently
located in the right of way.

A reason for that is a fact that waste is most
easily disposed of in the right of way. This was
confirmed in the example of the municipality of
Ribnik; 13 landfills were identified in the 60 m
wide right of way in its territory. Since almost
30% of the territory of the municipality of Ribnik
or 14.159 hectares are under protection in the
category of forests with high protective value, a
large number of landfills were identified, 11 of
them, that are situated in these protected natural
goods.

Near settlements, at distances shorter than
300 m from the closest residential units, 10
illegal landfills were identified, whereas 10
illegal landfills were identified in the area 100
m away from many geological faults.

Unauthorised illegal waste landfills represent
a direct threat to elementary environment media
(water, soil and air), as well as to the health
of humans and all living beings. Hence, it is
necessary to take adequate measures after their
identification to stop or minimise negative
environmental impact. This was implemented
in detailed characterisation of all locations of
identified landfills and analysis of quantities and
composition of the waste disposed of therein.

CONCLUSION

Based on comprehensive researches in the
field and implemented multi-criteria analysis of
the acquired results relating to the existence of
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HeJIeraJHUX JCTIOHHU]a y ONIITHHUA PHOHUK, MOTy ce
JIOHM]jeTH cJbesiehy 3aKIbydIn U IPeropyKe:

L.

TepeHCKUM UCTpaKMBAKIMA HICHTU(UKOBAHO
je 25 MUBJBHMX HENlETaTHUX JCTIOHH]a OTIaa,
Koje cy ¢(opmupane y oxonuHuH Behux
HaceJbeHUX Mjecta. To ¢y yjenHo u mjecra y
KOjlIMa He TIOCTOjH, WJIH HUje M0CTOjao ypehen
CHCTEM CaKyIlJbalha U OIBOXKCH:A OTIHAIA.
AHammM30M Mojaraka, Be3aHUX 3a OKOJIUHY
U XUJPOJIOTH]y JOKalyja, Kao ¥ aHAJIU30M
TCOJIOIIKUX, XUIPOTCOIOIKMAX U TOMOJIOIIKIX
1ojiaTaka, a MpuMjemyjyhn MeTOI0JI0TH]Y
KpUTEpUjyMa HCKJbydeHa, MA00UjeHH CY
MOJIAIU KOjU jacHO yKa3yjy Ha JIOKAIlhje Koje
HE UCITYHaBajy MOTPeOHE YCIIOBE 3 [IOCTOjArbe
JIeTIOHNja KOMyHanmHor otmaja. Crora, oBe
JIOKaI¥je y IITO CKOPHjeM TIEPHOLy MOPajy /1a
Oyly caHupaHe, WM C€ MOPajy MPHIAroauTH
Y KOPUCTHTH, OJJHOCHO 3aTBOPHTH.
[IpexnanameM  TeMaTcKOr  cloja
ca wuHbpopmMammjama O TOJIOKAJY
UACHTU(HUKOBAHUX JENOHUja Y TPOCTOPY
ca KapToM OrpaHHYea, JOOUjeH je Tonarak
na ce o 25 uneHTu(UKOBaHUX JICTIOHUja Ha
nonpyyjy ommuriHe PubHuk, mux 23 Hanase Ha
JIOKalIlMjama Koje HHCY MOTOJTHE 32 JISTIOHOBAHE
ormana. Takohe, mpema KpuUTepHjyMHuMa
UCKJbY4YCHa, CaMoO [IBHj¢ JCIOHHUje Ha
noApy4jy MjecHe 3ajenuuna CUTHHIIA HAJIa3e
Ce Ha JIOKaIyjama, rjje Ou ce yCIOBHO MOTIIE
U3TPAIUTH U HOBE JICTIOHH]E.
WnentudukoBane IeNOHUjE HA JIOKAIMjaMa,
KOje Cy IpemMa KpUTepHjyMUMa OrpaHHYCHa
CBPCTaHE Yy HEMOBOJbHE 3a M3TPallby M
MOCTOjakke JISTIOHM]ja OTIIa/1a, MOPajy Ce y IITO
CKOpHjEM IepUOJTy 3aTBOPUTH.

Pa3Bujena wmetTonma wuaeHTH(UKALH]E
HEJICTATHHX JICTIOHH]a 3 CAaHAIIH]y Y 3aTBAPAILE,
MOXKe OWUTH MOZAEN NpPUMjEHE 3a CBE OCTale
ommruae PenyOnuke Cpricke u perrmoHa, ¢
0031pOM /12 je 3aCHOBaHa HAa HAYYHOM ITPUCTYITY
npobieMy caHarmje moctojehux nenoHuja u
KopuIhewy caBpeMeHHX COOTBEPCKIX METOIA
3a pjelIaBame OBOT aKTyeIHOT podieMa.

illegal landfills in the municipality of Ribnik,
the following conclusions and recommendations
can be issued:

1.

Field researches identified 25 unauthorised
illegal waste landfills, which were formed in
the vicinity of larger inhabited places. These
are simultaneously places that neither have
nor had a functioning waste collection and
removal system.

Data which clearly point out the locations
that do not meet requirements for communal
waste landfills were acquired through the
analysis of data, relating to the environment
and hydrology of locations, as well as the
analysis of geological, hydro-geological and
topological data, and the exclusion criteria
methodology application. Hence, these
locations must be remediated as soon as
possible, or must be adapted and used, i.e.
closed down.

Laying a thematic layer containing the data
on position of identified landfills in the area
over a map of constraints acquired the data
that out of 25 identified landfills in the
territory of the municipality of Ribnik 23
are situated at locations that are not suitable
for waste landfilling. Also, according to
exclusion criteria, only two landfills in the
area of Sitnica local community are situated
at locations where new landfills might
conditionally be constructed.

The landfills identified at locations that were
classified as unsuitable for construction and
existence of waste according to exclusion
criteria must be shut down as soon as
possible.

A method for identification of illegal
landfills for remediation and shutting down
that was developed can serve as a model for
application for all other municipalities in
the Republika Srpska and region since it is
based on a scientific approach to the problem
with the existing landfills remediation and
application of modern software methods for
the resolution of this
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YBOJI

Typuzam Ha ceiy, pypajlHU TypHU3aM WU
CEOCKH TypHU3aM Cy UICHTUYHHU [T0JMOBH 32 (y UCTO
BpHjE€Me) ¥ CTapy 1 HOBY T0jaBy (MHTEPECOBAHE 32
OBY BPCTY peKpearyje Kao OroBop HapacTajyhum
MPUTHUCIIMMA UHAYCTpUjalIn3alivje U ypoaHu3aiuje
nourmse jour y XIX Bujeky, aju ce npaBu oOIuLu
TYPHCTHUKUX CAJIPKaja Y CEOCKUM TPOCTOpUMA
apupmuIy TeK y ckopuje Bpujeme). Mako nmajy
pa3IMYKTA 3HAYCHA Y PA3TTMIUTHM 3eMIbama (HIIp,
y ®@uHCKO] OOMYHO 3HAYU U3/1aBak-€ BUKEHIIUIA
u o0e30jehuBame yciyre XpaHe y CEOCKHUM
noMahvHcTBUMa, y XOJNaHIUJU MOJpa3yMHUjeBa
OopaBak Ha (hapMH ca MHOTO aKTUBHOCTH, Y [ pukoj
TO je HOhemwe y TaIUIIMOHATHOM CM]eIITa]y/Co0n

INTRODUCTION

Tourism of the countryside, rural tourism,
or countryside tourism are identical terms for
both an old and new phenomenon (the interest
for this type of leisure time came as a response
to the growing impacts of industrialization and
urbanization in early 19th century but the real
forms of touristic content in have emerged only
recently). Although the term varies in meaning
depending on different states worldwide (e.g.
in Finland, the term usually refers to renting
cottages for board and lodging in country farm
holds; in the Netherlands, it refers to renting
farm holds accompanied by different activities;
in Greece the terms refers to the overnight stay
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U TPaJULMOHAIHYU J0pydak, y CIOBEHHjU TOCTH
OopaBe 3ajeJHO ca CEOCKOM MOPOIUIIOM U Pydajy ca
HOM ...) OHH CUMOOIN3Y]Y pa3iMYHTy TYyPUCTUUKY
aKTUBHOCT y PYypaJHOM (CEOCKOM) IpPOCTOpY.
[maBHE MOTHB TYypUCTHUYKOT ITyTOBama y OBOM
BUIy TypH3Ma jecTe MoBparak Npupoau. MHoOTH
ra cmarpajy Oousnucom Oyayhnoctu. IlojmoBH
KOjU ONHCYjy OBaj BHJ Typu3Ma U TYpUCTHUKE
JICCTUHAIN]E Ha CEIy CY "'MaJio ajiil eKCKITy3UBHO,
IIPUPOZHO U 31paBo". TepMUH pypasiHU TypHU3aM
je nmpuxBaheH ox ctpane EBporicke yHuje, a Kao
TaKaB OJJHOCH CE Ha CBE TYPHCTUYKE AaKTUBHOCTH Y
pypanaum nipenjenuma (Liberty, 2007, ctp. 85). Te
aKTHBHOCTH MOT'Y C€ OJIPEANTH Ka0: arpoTypu3am (y
CEOCKMM JIOMahMHCTBMMA WM Ha (hapMama TypUCTH
MOCMaTpajy WIN YYeCTBY]Y Y TPaAULIUOHATHUM
MOJFONPUBPEHUM paJmbaMa); EKO-TypHh3am
(Typu3aM KoOju TMOApIKaBa 3aIITUTY MPUPOIHUX
pecypca); pypajiHO UCKYCTBO (Typu3aM Ha Celry
I71j€ TYPUCTH YUECTBY]Y Y CBAKOIHEBHOM CEOCKOM
YKUBOTY ); KyJITYpHU Typr3aM (OHOCH CE Ha KYJITYpY,
UCTOPU]JY, apXCOJIOTH]y U OCTajle KapaKTEPUCTUKE
pypajHOr moapydYja); KOMOWHOBAHU OOIHIIH
MOCEeOHMX MHTepecoBama (Mory Outu morahaju,
(decTrBamyM, peKpearyja Ha Celry, MPOU3BOImbA U
Npo/iaja JIOKATHUX CYBEHHPA U MOJHOIIPUBPETHIX
npou3Bona) u ci. Ha ocHOBY Hampujes H3HH]eTor,
KJbYUYHU €JIEMEHTU (JETEpMUHAHTE) CUCTEMa
pypasHor Typu3Ma cy (Bykojesuh, 2010, ctp. 142):

« Jlommpa je y pypajgHUM IPOCTOPHMA;

* OYHKIMOHAIHO PYPATHO OTBOPEH MPOCTOP,
KOHTAKT ca IPUPOIOM U CBHJETOM IIPUPOJIE, HacTbehe,
"TpaauunoHaiiHa" IpymTBa U "TpaguioHaiHe"
Tpaxce;

» Jlo3BOsbaBa yuenihe y akTHBHOCTAMA, TPAIULIA
Y HaYMHY >KUBOTA JIOKATHOT CTAHOBHUILITBA;

* O6e30jehyje mepcoHann30BaH KOHTAKT.

JacHo je cazma ma y OoKBHpY TOjMa pypaiHOT
Typu3Ma MOpPaMO TMOAPa3yMHjeBAaTH MIMPOK
OTICEeT aKTUBHOCTH, YCIyra W 3aJ0BOJbCTaBa
o0e3bujeheHnx ox cTpaHe MOJHONPHUBPEIHUKA
U cejbaka J1a OM MPHUBYKIM TYPUCTE y HUXOBY
00nacT y muipy CcTBapama JA0oJaTHOr npuxoxaa. To
je OOJMK TYpHCTHYKUX aKTHBHOCTH Ha CEOCKUM
noMahmHCTBMMa M MMamUMa alld U U3JIETH U
OJIMOpPU Yy TIPUPOAM M CEOCKHM TIpejjenuma/
cpenunama. bopaBak TypucTa yibydyje, mopen
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and the traditional breakfast; in Slovenia, it
means that the guests spend time with the host
family, etc.), it symbolizes a diverse touristic
offer within a rural (countryside) space. The
main motive for a touristic voyage is the return
to nature. Many believe it is the business of the
future. This type of tourism is usually described
as being "poor but exclusive, natural, and
healthy". The term rural tourism is accepted
by European Union and refers to all touristic
activities within rural areas (Liberty, 2007, p.
85). These activities can be regarded as follows:
agro tourism (at farm holds tourists observe or
participate in traditional agricultural activities);
ecotourism (the tourism supporting protection
of natural resources); rural experience (tourism
in the countryside where tourists often take part
in everyday life); cultural tourism (including
culture, history, archaeology, and other
features of rural space); combined types of
special interests (events, festivals, recreation,
production and sales of local souvenirs
and agricultural products) etc. Based upon
the aforementioned facts, the key elements
(determinants) of the rural tourism system are
as follows (Bykojesuh, 2010, p. 142):

e It is located within a rural area;

* A functionally rural open space; it has the
contact with the nature; heritance; “traditional”
communities and “traditional” practices;

« [t allows participation in local population’s
activities, tradition, and life style;

* [t provides a personalized contact.

It is now clear that within the framework
of rural tourism we must refer to a wide
range of activities, services, and satisfaction
provided by peasants and agriculturalists in
order to attract tourists to their regions in order
to provide additional income. It is a form of
touristic activities at the farm holds including
leisure time in the countryside. The tourist
stay covers board and lodging, manifestations,
festivals, recreation, production and sales of
handwork and agricultural products. Both local
and foreign tourists usually choose this type
of tourism due to fresh air and water, healthy
climate, preserved environment, picturesque
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ycIyre cmjeinTaja, Manudecraiyje, GpecTunale,
peKpeanujy, Ipou3BOABY U NPONAJy PYYHHX
pajioBa, 3aHaTCKKX M MOJBOIPHBPEIHUX IIPOU3BOJIA.
Hajuemrhu pasnosu, 36or kojux he ce momahu
WINA CTPaHU TypucTa (ToCT) OUIyYUTH 33 CEOCKO
noMahMHCTBO, Cy YMCT BaslyX, BoOJa, 37paBa
KJIMMa U 04yBaHa KMBOTHA CPE/IMHA, CJIMKOBUTOCT
Kpaja, MOryhHOCT CIIOOOIHOT KpeTama y MPUPOJIH,
pasmie/amke 3aHUMIBMBOCTH Y OKOJTHHE 1 JIp. Heke
OJ1 aKTUBHOCTH KOj€ TYPUCTH PaJI0 YIPaKHABAJY
y PypPaJHOM TypHU3My Cy: IIETHE, Pa3In4uTH
CIIOPTOBH, IUIMBakE, BECIame, PUOOJIOB, JIOB,
MICHALE TI0 CTHjEHAMA, jaXahe, BOXKE-A OUIHKIIOM,
¢otocadapu u ci. Takohe, KynTypHO-UCTOPH]CKH
CIIOMEHHUIIN, MY3€jH, TAIEpHje, Pa3InuunTa Torahama
U 1oceOHe yciyre y OJIM3UHU TyPUCTHYKOT CEOCKOT
noMaliMHCTBA OJIAKIABAjy YIO3HABAKE TYypHCTA
(rocrta) ¢ MPUPOTHUM, UCTOPUJCKUM H KYJITYPHHM
ocoOrHaMa Kpaja. Y HOBHje BpHjeMe TYPUCTH OBOT
BUJIA TPa)Ke 3aJI0BOJBCTBO Y CTUIIAEY ayTOXTOHUX
NPaKTUYHUX 3Haa, Ka0 LITO Cy CTapy 3aHaTH,
IUIETEHE, TKakE, I'PHYAPCTBO, OMAHYAPCTBO,
nUHTEPCTBO M ci. Mehytum, mako typuctu
Tpake HETAKHYTY U3BOPHY HPHUPOAY U PypaliHy
apXHUTEKTYpy, OHH HE MOTy 0e3 MHHUMAIHOT
KOH(popa Ha KOjU Cy HaBUKJIM CcTaHyjyhu y ypOaHum
POCTOpUMA.

AKO HEMa MPHUCTYIHOT U J00por myTa (MoXke
Y MakaJiaM), OHJIa C€ TaKBO JOMAahMHCTBO HE MOXE
CBPCTAaTH Yy TIOHY/LY, jep BjepOBATHO HE OH OIICTAJIO
y KoHKypeHuuju. Takohe, OMTHO je M MUTamE
BOJIOCHA0/IMjeBamba U CHAO/MjeBaba eJIEKTPUIHOM
€HEPrHjoM, TOIUTU(HKAIH]jaA, YIAJBEHOCT JI0 TPBE
kaane, TproBuHe, momre, OaHKE, JbEKAPCKE
OpIIMHAIIM]E, aTIOTEKE WII ayTOCEPBUCA...

TYPUCTHUUYKA BAJIOPU3LINIA PYPAJTHOT"
I[TPOCTOPA TPEBUIHA

Tpebume je ONmTHHA y CIUBY pHjeKe
Tpebummuue, nzmehy bunehe, Jbyouma, Pasnor,
Xepuer Hosor u [lyOpoBHuka. Beoma BaxHO
obmrbexje Tpebumba, oresa ce y ToMe IITO Ce HaJla3u
Ha TIOZPYyYjy MPUMOpPCKE, UCTOYHE XEepLETOBHHE,
Ha Tpomehu bocHe u XepueroBune, XpBarcke u
Lpue Tope. [Ipuponny ¢uznonomujy TpeOuma

scenery, free walks in nature, sightseeing,
etc. Some of the activities that the tourists
often exercise are hiking, different types of
sport, swimming, boating, fishing, hunting,
rock climbing, cycling, photo safari, etc.
Furthermore, cultural-historic monuments,
museums, galleries, different events and
services within the range of a farm hold help
tourist get acquainted with natural, historical,
and cultural characteristics of an area. This type
of tourists have been recently aiming at gaining
autochthone practical skills such as ancient
crafts, knitting, embroidery, pottery, opanka
making, etc. Nevertheless, though the tourists
seek the intact nature and rural architecture,
they still demand the commodity they are used
to in their urban households.

Unless there is a good road infrastructure
(at least a macadam), a farm hold cannot be
regarded as potentially competitive. In addition,
we have to take into account the water supplies,
electricity supplies, heating, the nearby cafes,
shops, bank, post office, dispensary, chemist’s
shop, etc.

TOURISTIC VALORIZATION OF THE
TREBINJE RURAL AREA

Trebinje is a municipality located within
the Trebisnjica catchment area among the towns
of Bileca, Ljubinje, Ravno, Herceg Novi, and
Dubrovnik. A key feature of Trebinje is the fact
that the town’s position is in East Herzegovina,
near the sea, at the junction of three borders
of Bosnia and Herzegovina, Croatia, and
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U BETOBOI' OKPYXKEHha YHMHH KpAIKo, TpeOumbCKo
TI0JbE U MPETIO3HATILHUB KPAIIKH OPJCKO-TUIAHMHCKA
oksup (JIeorap, bujena ['opa, 3y0auke maHuHe) u
BEJTMKH OPOj TONTNX KPEUhauKHX Op/1a v MOBPIIN ca
CBHM MUKpooOmIMa xonokpacra. Cynehu mpema
TYPUCTHYKHAM KPETAbUMa Y HETIOCPEIHOM PETHOHY
nonoxaj Tpebumba je moBosbaH. TpeOumbe ce Hanasu
Ha TPaHMIM Ca JIBUje TYPUCTUUKE PEruje Ha JaapaHy,
1 TO ca JyOpOBauKOM M LIPHOTOPCKOM. 32 TypU3aM
TpeOumba BeMKY yJory UMajy IyTEeBH KOjH ITOBE3Y]Y
cjeBepHe njenoBe bocHe u XeprieroBUHE ca MOPEM.
[Tpexo Tpebuma mpomnaze caoOpahajue Bese Koje
npuMopje rosesyjy ca CapajeBoM Kao TUCTICP3UBOM
Typucta u3 boche, ox kor je ynasseno 209 km, a
JlaJhe Ha CjeBep, JONMHOM pujeke bocHe ca arpapHiM
nozapy4juma BojBonuHe, 3aTHM IJIaBHUM T'PazioM
Cp6uje, beorpamom u npyrum rientpuma [ lanoHcke
obmactu. To Cy rycTo Hace/beHU MPOCTOPU KOjH
IPaBUTHPAjy TIPEMa jaipaHCKOM PUMOD]y U Kpehy
CE OBHM MIpaBIKMa Ka MOpY.

Jomr jemna BakHa caoOpahajHumia wae on
JHy6poBHuka, npeko Tpebuma, nomuHoMm [lpune,
npeko Bumerpaga, Ykuua U Jajbe Ha MCTOK
nonuHOM 3aragHe Mopase Tj1je ce NPUKIbYdyje
Ha TaHEeBpoIcku caobpahajum kopumop E-75.
OBa caoOpahajHuiia ¥Ma BEJHMKHU 3HA4a] IITO
MOBE3yje YHYTPAIIBOCT 3eMIbe ca MopeM. Ocum
oBe, TpaH3uTHe (yHkuuje, TpeOume uma u
KOHTaKTHY (PyHKIH]y CBOT reorpad)cKor rmojoxaja,
KOja ce orvieza, Mmopea OCTajlor, y TOME Ja OBaj
NPOCTOp TPaHWYM Ca JIBUje Jp)KaBe, TO Ce NpPHU
J0OPOCYCjeACKAM OTHOCHUMA MTO3UTHBHO OJIpakKaBa
Y HAa MTHOCTPaHa TypPUCTUYKA, HAjBUILIC N3JICTHUYKA
Y TPaH3UTHA KpETama.

TypucTrdka KpeTama Koja BOJIe O/ CjeBepo3anajia
IpemMa jyroucToKy, ToAupyjy Xepieropuny. JemqHa
07 HajBAXHHUJUX TYPUCTHUKUX caoOpahajHura,
JanpaHcka MarucTpaia, JjelIMMUYHO MPOJIa3H Kpo3
XEPLIETOBAYKY TEPUTOPH]Y, KPO3 TYPUCTUKO HACEIHE
HeyM 1 oBe3yje cBe leHe MpaBIie ipeMa CjeBepy Y3
nomiay Hepetse u o JlyopoBHuka npema TpeOurby
(Muxuh, 1968, ctp. 35) .

[71aBHHM Iy THH ITPaBIX Cy IPeMa: CjeBepo3aria,ry
ka bamamymnu, cjesepy ka CapajeBy, UCTOKY
ka Huxmmwhy, jyroucroxy ka Xepuer Hosowm,

jyrozanazy ka /lyOpoBHUKY.
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Montenegro. The natural physiognomy of
Trebinje and its surrounding area is the karst
Trebinjsko polje and the authentic karst
highlands (Leotar, Bijela Gora, Zubacke
mountains) and a great number of bare karst
hills with all micro types of holokarst. Judging
from the touristic movements in the vicinity of
Trebinje, the town’s position is very favorable.
It merges two touristic regions in the Adriatic
area, i.e. Croatian and Montenegrin. The
roads connecting northern parts of Bosnia and
Herzegovina and the sea also play an important
role for the tourism. There is also road
infrastructure crossing Trebinje and connecting
it with Sarajevo, which disperses tourists
Bosnia-wide (Sarajevo-Trebinje distance being
209 km), and further northward downstream
river of Bosnia, reaching all the way to agrarian
area of Vojvodina, Belgrade (Serbia capital) and
other Pannonia centers. These are all areas of
dense population gravitating towards Adriatic
Sea.

Another important road starts from
Dubrovnik and moves along Trebinje, the Drina
river valley, Visegrad, Uzice, and further east
along the Zapadna Morava river valley, where
it merges with the Pan European E-75 road.
This is a very important route with a large
importance as it connects the interstate and the
sea. Apart from this road function, Trebinje also
has a contact function due to its geographical
position at the borderline of two countries.
Along with a good neighboring tradition, this
affects foreign touristic and road transition
movements.

Touristic movements that go from north-
west to south-east also influence Herzegovina.
One of the most important touristic roads is
the Adriatic highroad that partially crosses
Herzegovina territory through the touristic
town of Neum and connects it with northern
territory down the Neretva valley and from
Dubrovnik to Trebinje (Muxuh, 1968, p. 35).

Main roadways are as follows: north-
westwards to Banjaluka, northwards to Sarajevo,
eastwards to Niksic, south-eastwards to Herceg
Novi, and south-westwards to Dubrovnik.
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Tab. 1. Yoawenocm Tpeburba 00 8adCHUJUX U360PA MYPUCTIUYKE MPANCIHE
Tab. 1. Distances from Trebinje to some relevant centers of touristic demands

Jpymcka Road
I'pan City yrasseHoct | distance [Mpona3suu neHTpu Side stops
(km) (km)
vanii
Jy6poBHuK Dubrovnik 30 HBamure vanjice
Meli
Xepuer Hosu Herceg Novi 40 MeJsbune eljme
- Lastva, Niksi
IMoaropuna Podgorica 112 JlactBa, Hukimh astva, Niksic
Ljubinje, Stol
Mocrap Mostar 115 Jby6ume, Ctomnarg jubinje, Stolac
. . Bileca, Gacko, F
Capajeso Sarajevo 209 Buneha, Tanxo, Doua ileca, Gacko, Foca
j Mostar, Sarajevo,
Bamaiyka Banjaluka 344 Mocrap, Capajeso, ostar, Sarajevo
3eHuIa Zenica
. I . Sarajevo, Tuzla
Bujesuna Bijeljina 387 Capajeso, Tysma
Foca, Zvornik
Hosu Can Novi Sad 476 Doua, 3BOpHUK oca, Zvorm
Foca, Vi d
Bbeorpan Beograd 480 ®oua, Brmerpar oca, Visegra
. Sarajevo, Banjaluk
3arpeb Zagreb 644 Capajeso, bamanyka arajevo, Banjaluka

UzBop/Source: Bykojesuh, 2010, ctp/pp. 16

HcraknyTe TeHIEHIU]e Y pa3Bojy pypaHOT
Typusma y EBporm mmahe u 3HaTHOTr yTuIaja U
Ha pa3Boj pypasHor Typmma y Tpebumy. Harnme,
noBpiHa u3HocH 904 km?. Ykynan 6poj cTaHOBHHKA
nporjewyje ce Ha 30.627. Ilpocjeuna ryctuHa
HaceJLeHOCTH Ha MpocTtopy Tpebuma u3Hocu (1o
nporgjern) 35.14 cranoBauka/km?. Tlomrro omurriHa
Tpebume oOyxBara jemHo rpajacko u 139 ceockux
Hacesba, CTAHOBHUIITBO j€ TI0 ypOaHO-pypaiHO]
CTPYKTYpH TIOZIMjeJbeHO Y ofHOCY: 85 % rpajckor
u 15 % pypansor craHoBHUIITBA. Ol YKyIIHO
139 ceockux Hacesba y TpeOumby je OKO CTOTMHAK
HaceJba TPAAUIMOHAIHOT PypaHOT Kapakrepa. To
je mpoctop koju unHU 84,6 % YKyIHE TepuTopuje
Tpebumcke omurure (904 km?). Ox Tora Hajsehu
Opoj TpaMIMOHATHIX CEOCKHX HACeJba MMa Mame
on 50 craHOBHMKa/HACEIbY, JIOK je Mpocjedan Opoj
CTaHOBHUKA 110 HaceJby cBera 33,2. Camo 21 ceocko
HaceJbe je 00yxBaheHO ypOaHUCTUUKIM ITPOCTOPHUM
TUIAHOM, JIOK j€ MHTEH3HMBHHU MPOIIEC YpOaHH3aIHje
npucyTad Ha cBera 3,5 km pamujyca on ypbaHor

Development tendencies within rural
tourism development in Europe will also
largely affect rural tourism development
in Trebinje. Namely, the territory covers
904 km?. Total population is estimated to
be 30, 627. Average population density in
Trebinje territory is 35, 14 people/km?. As
the municipality of Trebinje covers one urban
and 139 rural settlements and the population
is divided into 85 % of urban and 15 % of
rural population. Of 139 rural settlements in
Trebinje, some 100 are traditionally rural and
they cover 84, 6 % of total municipal territory
(904 km?). Most traditional settlements have
less than 50 people per settlement whereas
average population is but 33, 2 people. Only
21 rural settlements are included into the urban
spatial plan and the intensive urbanization
covers only 3, 5 km with the urban center
radius.

Touristic offer of Trebinje rural settlements
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1ieHTpa - Tpebuma.

ATpakTUBHOCTH TYPUCTHYKE TIOHYIE
TpeOUILCKHX Cela CBPCTaBajy ce y JBHj€ rpyTie:

* IpyTa MaTepujaTHUX KyJITypHHX J100apa,

* TpyIa lyXOBHUX KyJITYpHUX J00apa.

VY npBy rpymy cBpcraBajy ce Kyhe Ha cemy,
okyhHuIIa 11 00jeKTH 3a IPUBPE/IHY AKTHBHOCT CEJhaKa,
TpaMIMOHATHA HCXPaHa, HApOTHA HOIITA M HAYWH
KUBOTA M Ppajia Ha celty. Y IPYTy IpyITy BPHjeIHOCTH
HaJla3e ce HapOJHU OOMYaju, HABUKE, BjepOBamba U
ci1. OBO Cy OCHOBHU M3BOPH 32 YIIO3HABAE JETHOT
HapoIa, Te PE/ICTaBIba]y Haj3HaYajHUjU (HaKTOp KOjU
MOTHBHIIIE TYPHUCTY (IOCTa) /1a KpeHE Ha MTyTOBAKLE.
Ca 0BOT' CTAaHOBHIIITA TJIABHE TIOHY/IE Y PYpPaTHOM
TypU3My OMIITHHE TpeOume MOry ce pasBujaTu
KpPO3 PeKpeaTHBHO-¢IyKaTHBHE CaIPKaje, CIIOPTCKO-
peKpeaTuBHE ca/ip)Kaje W TaCTPOHOMCKY ITOHYIY.
Payu ce 0 penratiBHO HOBOj KOMITOHEHTH TyPUCTHYKE
TIOHYJIE KOjy OM Tpedasio pa3BHjaTH y UHTETPHCAHO]
TypUCTUUKO] MoHyau TpeOuma. Behuna cena y
TPeOHIHLCKOj OMIITHHM Halla3e ce y MUTOPECKHOM
(o 06oIMa KPAIITKKX TI0Jha, MOPE]T JAKUX KPAIITKUX
Bperia) mpezjeny. Y OKOJIMHH CBAKOT Cena Hajlase ce
NPUPOJTHE TYPUCTHUYKE BPUjEIHOCTH Kao U opel)eHu
OpOj KyITypHO-UCTOPH)CKHUX CIIOMEHHUKA. 3Ha4YajaH
OpOj CEOCKMX HaceJha HaJIa3y CE Ha PEIATUBHO MAJIO]
yIasbeHoCTH o1 TpeOriba 1 ca rpajioM Cy ToBe3aHa

COJTM/THUM KOMYHHKAIIMjama.

can be divided into two groups as follows:

* Material cultural goods,

* Religious cultural goods.

The first group includes rural households
and commercial facilities and property,
traditional food, traditional attire and
countryside lifestyle. The second group refers
to customs, traditional habits, beliefs, etc.
These are all ground basis for meeting a people
and they are the key factor for motivating a
tourist (guest) to take a road trip. From this
point of view, main offer of rural tourism in
Trebinje may be developed via recreational-
educational content and cuisine. This
relatively new component of touristic offer
should be integrated into Trebinje touristic
offer. Most rural settlements in Trebinje
municipality are located within a picturesque
region (karst fields and wells). In the vicinity
of each settlement, there are natural touristic
values and a number of cultural-historic
monuments. Majority of rural settlements are
located relatively close to Trebinje and there
is also a good road infrastructure to the city.

Tab. 2. Typucmuuxa nonyoa pypainoe mypusma Tpeoursa
Tab. 2. Touristic offer of Trebinje rural tourism

OcHoBHa MarepujaiHa 6aza

“Homaau’” U3 3eMJbE U
HHOCTPAHCTBA

CermeHT nonyjie [wbHe Tpyme pa3Boja Typusma (uappa u | MHUIMjaTUBHU KaAI[UTETH
CYNpacTpyKTypa)
Basic material base for
tourism development .. ..
Type of offer Target grou . Initial capacities
P get group (infrastructure and P
superstructure)
VYpbane nmopozmiie; yxa VpenHo enexTpo;
P POZHIL pert p 3aceonu u cemna, HIIP.
JPYIITBA, HHTEJICKTYaTHA BOJIOBOIHO; TOILIOTHO .
. . VBjeha-eTHo ceno, ceno
Pypaisu Typuzam CJI0jeBH, CAaBPEMEHHU cHaa0jeBame cea; IpyMCcKa

Mocko, ['opwe u Jlome

JOCTYITHOCT; aJIcKBaTaH
Y ’ Ywuyeo, Tepmo...

CM]eIITaj

Urban families; Closed
societies, intellectual
communities, modern
‘nomads’ from both country
and abroad

Rural tourism

Regular supplies of water,
electricity and heating; road
availability, adequate board

and lodging

Hamlets and settlements,
e.g. Uvjeca ethno village,
Mosko village, Gornje and
Donje Cicevo, Tvrdos, etc.

W3Bop/Source: Bykojesuh, 2010, ctp/pp. 138
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Opn Bu1Ie MOJIENIa IPOTyKTa PypaHOT TypU3Ma
y CelrMa TPeOUELCKOT IPOCTOpa, y Oyrmyhem pazBojy
anoctpopupamMo, MOTYNHOCT 3a WHUIUPABE
cibezeha fpa:

1. CucreM KaTyHCKOT TypH3Ma,

2. CucreM €THO-IIAaHCHMOHAa MWJIM CEOCKa
TYPUCTHYKA PAJAUHOCT.

[IpBu Mmozen ce pas3Buja y crenupUIHOM
amOujenty "Typuctuukom karyny" (kao
CBOjEBPCHOM T€TY TYPHUCTHYKE CAMOJIOBOJBHOCTH).
Pamu ce o HOBoM3rpal)eHOM WK aJanTHPAHOM U
npuiarohenoM aujeny (6auuja, KaryH, 3acenak, u
CJI.) CEOCKOT HaceJHCKOr (pOH/A Y KOME Ce BpIIU
CMjeIlTaj TypHCTa U OpPraHu3yje BpJIo NpepU-EH
u Oorar canpxkaj 6opaBka. Hajuenrhe oBy BpcTy
aKTUBHOCTH yIpaXKmkaBa Ooraruja u ypOaHUM
’KMBOTOM 3acrheHa KJIMjeHTena.

Hdpyru Monen myTeM akIMOHapCTBa,
3a/IpyrapcTBa, KPEAUTHPAA UITH HEKE IPYTe BPCTE
(hMHAHCH]jCKe TIOTIIOPE, OTIPE/Ijesbyje U3BjeCTaH Opoj
ceockux gomahuHa J1a je1ad IMo CBOJUX CTaMOEHO-
MOCIIOBHUX 3rpaja craBe y (QyHKIUjU OOpaBKa
TYPHCTa, KOjUMa ITOTOM MPYXkajy TYPUCTHIKE YCITyTe.
[NoTeHIujanHn KOPUCHUITN Cy ypOaHa KIIMjeHTena
cpebe riarexne Mohu, Hajuenthe nopoauiie, anu
Y MJIa]TM JbYITH (TTAPOBH KEJbHU POMAHTHUYHE CEOCKE
UANJIE), aBAHTYPUCTH, UCTPAKUBAUH, JbYOUTEIbU
37paBe ¥ O4yBaHE MPUPOJIE UTI.

VY mnojeauHUM 30HamMa TPEOUELCKE OIIITHHE
cacBuM je Moryhe KOMOMHOBATH OBa JBa MOJIENa
nonyzne. Ceocka Hacespa YBjehe, Tepmor, Yniero
Iopme, Henpujehe, buorpan, Jlyxu, Apcrnanaruha
Mocrt, [ommsbanu, Besba ['opa u nip. ion ofgpehernrm
MPOTPAMCKUM YCJIOBUMA, Y3 jacHE HOPMAaTHBE
U CTaHJap/e Moo OM Ja OTHOYHE HEeKe Of OBa
1Ba Moziena (hopMupama TypucTiuuke nonyzne. Ilo
moneny Bench Markinga, HajOosse 1mance 3a eTHO-
MAaHCHOH MoAeN Typu3ma umajy: YBjehe, [yxwu,
Teprnom, byrosuna, bujenad, Tonopuhu, Jlamja u ap.
3a "KaTyHCKH'" MOJIeN TOHY/IE TPUOPUTETHE Cy 30HE
TPaMIMOHAITHHUX KPAIIKKX CeJla pa3MjeIlTeHUX 110
obomuma ITorosor 1 TpeOumCcKor osba.

Kpo3 oBa nBa mozena TypucThuka NOHYAA
Tpebuma Ouna 6u odorahena u gonpunHHjena Ou
OTBapamy CEOCKUX CPeIrHA MpeMa TYPUCTUUKO]
TPaXIHU. Y3 TPaJUIHMOHAIHY TOCTOJbYOUBOCT,
obu4ajHe, (HOMKIOpPHE U cTapo3aHarcke ¢Gopme,

Of many models of rural tourism products
in Trebinje, future development should take
into account the following opportunities:

1. System of cottage tourism;

2. System of ethno-boarding houses or
rural touristic activities.

The first model is developed within a
specific environment called "touristic cottages"
(as a type of touristic self-sufficiency ghetto).
It is a newly built or adapted part (hamlet,
camp, etc.) of a village in which tourists are
settled and the board and lodging is organized
in abundance. This type of tourism is usually
exercised by rich and urban clients.

The second model is performed via stock-
holding, cooperatives, or some other type of
financing. Within the process, a number of
farm hold owners decide to engage a part
of their properties into touristic offer and
provide touristic services. Potential users
are the middle class urban clients, families
and the young, adventurers, explorers, intact
nature lovers, etc. Certain zones of Trebinje
municipality can already combine these
two models of offer. Settlements of Uvjece,
Tvrdos, Cicevo Polje, Necvijece, Biograd,
Duzi, Arslanagica most, Gomiljani, Velja
Gora, etc. may start one of the two models
under specific program conditions along with
clearly defined normative and standards. On
the other hand, Bench Markinga model is best
suitable for ethno-boardning house toruism
for the settlements of Uvjece, Duzi, Tvrdos,
Bugovina, Bijelac, Todorici, Lapja, etc. The
"cottage" model of offer should target at zones
of traditional karst villages located on the rims
of Popovo Polje and Trebinjsko Polje.

These two models would enrich Trebinje
touristic offer and contribute improvement
of rural settlements to touristic offers.
Along with traditional hospitality, customs,
folklore, and ancient crafts of Herzegovina
may become competitive not only in local
but also in foreign touristic market. This may
also improve life standards of local population
living in the villages of Trebinje municipality.

An organized program of these two
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MPUIPEMake HAMUPHHLIA U PA30HO/IE TI0 CPIICKO]
(XepreroBaukoj) TpaauLuju, MOrao 01 J1a oCTaHe
KOHKYPEHTaH BUJI TYPUCTHYKE MOHY/E, HE CaMo
Ha jomahem, Beh ¥ Ha HHOCTPAHOM TYPHCTUYKOM
TpxuiTy. JlonpuHujena 6u moau3amy KUBOTHOT
CTaH/apajia CTAaHOBHHMIITBA Y CEIUMa TPEOHI-CKE
OIIITHHE.

OcmulubeH mporpaMm oOBa JiBa Mojena
TYPUCTUYKE IOHYyJAe Morao Ou Bpio Op3o xaa
MocTaHe KOHKypeHTaH Ha Tpxumry buX. Ipuje
CBEra, I[JEeHOBHO j€ IMOIHONIBMB 3a J00ap U0
OCHpOMaIlleHE TOIyJauuje y TIpajgoBuUMa, a
MAapKETHHIIIKOM aKTUBHOIIThY MOTao Ou J1a ce MOKaKe
Ka0 30B JIOMaNMHCKOT Jpy’KeHba U OIMapamba.

[To mpaBuity, 3a HEKHM OJ OBa JIBa Mojeja
pypasTHOT TypHu3Ma OMpeljesbyjy c€ TOjeIUHIN,
rpyIIie WK TIOPOIMIIE 32 T3B. Apyru omMop. M3paszuto
je ce3oHcKor kapakrepa. Hajpeha nnTepecoBama
3a OBAaKBE OAMOpE Cy y mpoJbehe (ampwi, maj)
OJIHOCHO Yy jeceH (cenrembap, okro0ap). YorureHo
IJIEJIAHO, TYPUCTH KOJU CE ONpe/jesbyjy 3a OBaKBe
TYPHUCTUYKE TOHY/IE jeCy JbYIH 3aCHheHH IPajICKuM
CBAKOJHEBHU CTJIOM U pUTMOM XkuBoTa ("'ypOaHu
HoMaau'"). YecTo Ccy 3aMHTEPECOBAHU 3a MPUPOY,
KYJITYpY, €THOJIOTH]Y, UCTPaKUBaHba, POMAHTHKY,
nuty. BehuroM ce pai 0 00pa3oBaHOj KITHjEHTEeH
ca MOCEOHUM >KeJbaMa BE3aHHUM 32 TaCTPOHOMH]Y,
HAaIMTKe, BUHA, QPTU3aHATCKE WM CEOCKE MOCIIOBE.

[loreHuMjaiHa EMUTUBHA TpPXKHUIITA 3a
pypaiiHe Mofienie TypucTuuke ronyae TpeOuma cy,
npuje cBera, BeJIMKu ypoanu neHtpu y buX, amu
u y Cpbuju, XpBarckoj, Aycrpuju, Mahapckoj,
Cnoennju, Bbbemaukoj, Utamju, CA/l-y, Pycuju u
7p.

3a pa3Boj pypaiHor (00a mpeioxKeHa Mojena)
Typu3Ma Ha MPOCTOPY TPEOMHECKE OIIITHHE
OTOBOpHU ¢y Opojuu Hocuoum. ITopen ceockux
nomahuHCTaBa Ty Cy MjeCHE 3aje/IHUIIC, TYPUCTHUKE
opranmuzainuje, npxapau opranu, HBO, menuju,
NPUBPEITHE KOMOpe U Jp. 3a MmovyeTak OM BaJbaso
y3 moMoh TypucTiike opranusanuje 1 CKyITiHe
ommruHe TpeOume OKYNUTH 3aHHTEPECOBAHE
noMahuHe U3 OBHX Celia, OHYAUTH UM KOHKPETaH
nporpam u (opMupari KaTyHCKe M JoMahnHCKe
TYPUCTHUKE 3ajenHule (HajupujeMyuBHUje CY
MOPOAMYHE 33JpyTe), Koje Ou ce Kpo3 o0yKy u
TPEHHHT 32 PEJIATUBHO KPATKO BPHjeMe IIPETBOPHUIIC
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models of touristic offer may quickly become
competitive in BiH market. Firstly, the prices
are bearable for the poor urban population and
the marketing activities may serve as a warm
welcome.

As arule, it is usually individuals, groups
of people, or families who decide to use one
of the two models for a so-called second
vacation. They are exclusively seasonal. These
types of tourism are most interesting in spring
(April, May) or autumn (September, October).
Generally, tourists who decide to take on these
types of touristic offer are those fed up with
everyday urban lifestyle ("urban nomads").
They are often interested in nature, culture,
ethnology, exploring, romance, pastoral
scenery. The clients are usually well-educated
with special demands in gastronomy, wines,
arts crafts or countryside activities.

Potential emission markets for rural
models of Trebinje touristic offer are large
urban centers in BiH but also in Serbia,
Croatia, Austria, Hungary, Slovenia, Germany,
Italy, USA, Russia, etc.

There are many responsible entities liable
for rural tourism development in Trebinje
municipality. Apart from rural households,
there are local communities, touristic
organizations, state authorities, NGOs, media,
chambers of commerce, etc. For a start, the
Touristic organization and city Assembly of
Trebinje should gather all the interested people
from villages and introduce them with a specific
program and then form cottage or farm hold
touristic communities (family cooperatives
should be best solutions), which would train
people in a short notice and transform village
properties into cottage or touristic workshops.
Later on, these workshops would gather young
people of different profiles in order to create a
recognizable "eco-ethno-green" touristic belt
around Trebinje.
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y CeOCKe KaTyHCKE M TYypUCTHUYKE paJUOHHUIIE.
Kachuje Ou Te pagroHuIle OKyIubajie MIIaje Jbyre
pasnuuuTOr mpoduia U MHTEPECOBamba, CBE Ca
[IIJBEM CTBapama jeHOT MPETO3HATIHUBOT "'eKo-
€THO-3€JICHOTr"' TYPUCTUYKOT IPCTeHa OKO TpeOumba.

3AKJBYYAK

Tepuropuja TpeOUICKE ONIITHHE HUjE
M3PA3UTO TYPUCTUYKU MPOCTOP. 3aTO ce, y OBOM
pany, U pasmarpaia Kao reorpa)Cckud MpocTop
KOju TIocjeqyje onpeheHe moTeHIpjaie 3a pa3goj
TYPHCTUYKE IPUBPENE Tj. TYpU3Ma y IUPEM CMHUCITY
pHjeun, ca TOCEOHUM aKIIEHTOM Ha Pa3B0j PypaTHOT
Typusma. TpeOumbe 1 FeroBa OKOJIMHA PACTIONaxKy ca
JjemHuM OpOojeM BUCOKO TTOTEHIIN]ITHHX, TIPUPOITHUX
Y QHTPOIIOTEHUX TYPUCTHUYKHUX BPHjEAHOCTH, KOje
CBOjOM H3y3€THOM BPH]jeIHOIINY 3HATHO MPEMAIILY]y
YCKO JIOKQJIHE, PETHOHAJIHE Ia YaK U JIp)KaBHE
OKBHUpe. AKO OM ce Ca4yMHUO MHBEHTAP MPUPOTHUX
BPUjEIHOCTH, KA0 CHHTETUYKU M3Pa3 1jeJIOKyITHOT
MPOCTOPA, UCTHYE CE HErOBa HECYMJbHBA EKOJIOIIIKA
BPHjEAHOCT U TeoMOpQOIIONIKa CreH(pUIHOCT.
W3y3umajyhu nome nujenose Toka TpeOuimure,
Kao W HEKe ypOaHe IjeluHe, KOjU CY, YCIbel
MHyCTpHjaln3anyje, NONpUMMWIA U oapeheny
no3y 3aral)eHocTH, janeko Hajehu auo ommuTuHe
Tpeburme MoKpuBajy €KOJOIIKHA YUCTHU U 3/IPaBU
MIPOCTOPH, KOjU 3a pa3Boj Typu3Ma JiaHac, a u 'y
OynyhHOCTH, MMajy jeHy Of] IPECYTHUX YIoTa.

Jlajbe, BeoMa MHTEH3UBAH YXHUBOT YOBjeKa
y OBUM KpajeBUMa OCTaBHO j& HU3 3HAYajHUX
JIOKAJIUTETA, CIIOMEHHKA U Hajpa3IMInTHje TPAaroBe
BUIIIC [TUBWJIM3ALMja, KOje cpeheMo Ha 4nTaBoM
MPOCTOPY H KOJH Cy MPEIMET KUBOT HHTEPECOBAHA
MOCjeTUIIaIa OBUX Kpajena.

VYBakaBajyhu pesynarare ocTBapeHE y OBOM
pany y 3aKJbyYHHM pazMaTpambuMa KOHCTaTyjeMo
na Oymyhu mpuBpenHu pas3Boj Ha reorpadckom
npoctopy TpeOuma Tpeba ycMjepuTH y TPaBILY
JOMUHAHTHOCTH Typu3Ma Kao Bozehe mpuBpenHe
aKTMBHOCTH, Ha OJP)KUBHM IPHHIUIIKAMA. Y3
TypHU3aM, Ka0 KOMIUIEMEHTapHy aKTUBHOCT, TpeOa
pa3BUjaTH TOJONPUBPENY (3IpaBa XpaHa) Te
pazIuuKTe YCIy>KHE /1jeIaTHOCTH, rparehe Typu3my
(yroctutesbCTBO, TProBuHY, caoOpahaj, pujeTke

CONCLUSION

The territory of Trebinje municipality
is not a typical touristic region. Therefore,
this paper addresses the geographical space
with certain potentials for the development
of touristic commerce, i.e. tourism in its
widest sense, focusing on rural tourism
development. Trebinje and its vicinity dispose
of a number of highly potential both natural
and anthropogenic touristic values, which go
far beyond local, regional, or even national
framework. If we devised a list of natural values
that would synthetically express the whole of
the territory, we would reach a vast ecological
value and geomorphological specificity. If we
exclude lower Trebisnjica stream and some
urban areas that due to industrialization
absorbed a lot of pollution, most of Trebinje
municipality covers ecologically clean space
crucial for the future development of tourism
in general.

In addition, the intensive lifestyle of
local population left trace in many locations
(monuments and other marks of human
activities) that are subject to interest of many
visitors.

Taking into account the results of our
research, we should state that the future
commercial development of Trebinje should
focus on tourism as a leading commercial
branch based upon sustainable principles.
Apart from tourism, as a complementary
activity, development should also focus
on agriculture (organic food), services
(restaurants, markets, traffic infrastructure,
rare crafts, culture, sports, etc.). Within the
development policies, tourism should be
given the leading role as an integral factor
of settlement infrastructure and functional
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3aHare, KyJITypy, CIopT u ci1.). Typusam 6u Mopao,
y Pa3BOjHOj MOJIUTHIIU TPEOUEHCKE 3ajCIHHUIIE, A
nobuje ymnory Oymyher HHTErpaioHor ¢akropa y
HACEOOMHCKO] CTPYKTYpPH M HOCHOIIA (DYHKIIIOHAJIHE
TpaHcdopmaryje Hacesba.

['eorpadcku pocrop Tpebumba, y TypUCTHUKO]
¢byHKIMjH, TpeGa OPraHn30BaTH Kao 00jeAUECHY
(cuHepruja mapUUjaTHUX TMOHYJA) TYPUCTHUKY
MOHYNy, ca ypOaHOM HACEbCKOM CTPYKTYPOM
Tpebuma kao HocuorieM pas3Boja. ['pax Tpebume
Tpeba yCMjepuUTH y TNPpaBIy MOTSHIIN]AIHOT
TYPUCTHYKOT IEHTPA jSAMHCTBEHE TYpPUCTHUYKE
JieCTUHAIM]e KOjy Ou, TIope] came ypOaHe CTPYKType
rpajia, YMHWIM ¥ Tiparehu JIOKaIMTETH U ITyHKTOBH
TYPUCTUYKOT pa3Boja (Hmp., Jlactea, Jleorap,
I'payanuuia, Tepmow u ci). Ca ynorom HeHTpaaIHOT
TYPUCTHYKOT Hacesba rpaj Tpebume Ou mocrao
(haxTop MPOCTOpHE MHTErpaIje U (PyHKIIMOHATTHE
TpaHcdopmalyje, Kako HaCEOOMHCKO-Teorpag)cKor
MPOCTOpa CaMe OIILTHHE, TAKO U PyPaHUX Hacesba
ucrouHe Xepueropune. Y Oymyhem pasBojy 1mo
nipoctop Tpebuma Tpeda ypehusaTy  OpraHu30BaTH
y TpaBIly MPUBJIAYHE TYPUCTHYKE JCCTHHAIIW]C
HaMUjCHCHE MPBCHCTBCHO TOCTHMA CPEIEbE, i
Y BUCOKE KyIIOBHE MONH, MOJIjeIHAKO TTOTOIHE 3a
oujer o crpecoBa U "Tjeckobe" CBAKOTHEBHUIIC,
aKTHBHU TIOPOMYHHU OJIMOP U M3J1eTe (JEAHOTHEBHE
Y BUIIICTHEBHE).

CBOjy TP)KHUIIHY MPENO3HATIBUBOCT (OpeHT)
Tpeba Oa3upaTu Ha Mej3aKHO] PA3HOIUKOCTH
U TMOBOJPHHM KJIIMMATCKUM KapaKTEepUCTHKaMa
XEpIETOBAYKOTKOT M jaJpaHCKOT MoHe0Jba,
aMOMjeHTAIHO] BPHjeIHOCTU ypOaHe IIjesInHe
Tpebuma, 3HauajHIM KyATYpHAM MaHH(pecTaIjama
u OpOjHMM aKTHBHOCTHMA Y OYYBAHOM H
Crienu(pUIHOM PypaTTHOM aMOUjEHTY.

Kommnaparusue npennoctu TpeOuma Tpeda
na Oymy pa3BojHA MEpCHeKTHBa, Kako ou TpeOume
6uno, He camo rpan Oorare MpoUUIOCTH, Beh
rpaj JMHAMHYHE CallallllbOCTH, I'PajJ OTBOPEHE
OyayhHocTH, Tpan KyiType, Mperno3HaT/buBa
TYPUCTHYKA JICCTUHALH]A.

YuraB Oyayhu pa3Boj, y HajBehoj mjepw,
3aBrcHhe OJ TPKUILTHUX KPETama U CIPEMHOCTH
Ja ce HaOpojaHe KOHIICTIIM]CKE OCHOBE Pean3yjy
y CBE aKIMje Ha y)Ku 1 Kpahu nepuo (KpearuBHO
U OIIEPATUBHO).
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transformation of habitats.

Geographical space of Trebinje, in the
function of tourism, should be organized so
as to unite (partial offer synergy) the touristic
offer with the urban settlement structure of
Trebinje which is the carrier of growth. The
city of Trebinje should be viewed as a touristic
center that might offer both city structure and
accompanying locations of development (e.g.
Lastva, Leotar, Gracanica, Tvrdos, etc.). Being
the central touristic settlement, Trebinje would
become a factor of spatial integration and
functional transformation of both settlement-
geographical space of the municipality and
rural settlements of East Herzegovina. Within
the future development, the whole Trebinje
territory should be arranged and organized
so as to attract tourists of middle and high
classes looking for an escape from stress and
anxiety of modern lifestyle and active family
vacations and excursions.

Its market distinctiveness (brand) should
be based upon diverse scenery and favorable
climate features of Herzegovina and Adriatic
regions, landscape values of urban Trebinje
area, cultural manifestations and many
activities within a specific intact rural
environment.

Comparative advantages of Trebinje
should be the development perspective. This
would make Trebinje not only a city of rich
past but also a city of a dynamic present
and open future; it would make it a city of
distinctive touristic offer.

The whole future development will most
depend on market movements and readiness to
realize the aforementioned concepts and make
them both short-term and long-term touristic
activities (creative and operational).



TYPUCTUYKA BPUJETHOCT PYPAJIHOI [TPOCTOPA TPEBUHA
TOURISTIC VALUE OF THE RURAL AREA OF TREBINJE
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