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M3Bopa: Monnase npeacTas/bajy Y3pOK Aerpajaumje 3eM/bULWTa, @ TO BOAU CMakbeHY MOJbO-
npvBpeaHe NPOU3BOAHE, WTO je Y MHTEPAKUMjU Ca COLMO-KYNTYPHUM, EKOHOMCKMM U NpU-
POAHUM OKpYy¥KereM. YYecTanocT nojase nonsasa Moxe SUTU nocneamua CUHeprujckor aeno-
Batba CBUX PaKTOPa, NPUPOAHUX M aHTPOMOreHux. JIokasHO CTaHOBHULWTBO Yy cansy Konydape
je maja 2014. roamHe d1no U3NoKeHO KatacTpodaHUM MorniaBama U NpeTpnesno BesvKe LWe-
Te. Y pafy cy aHaausupaHe nocneauue TMX Nonaasa y nnaBHOj 30HM peke Konydape 1 buxos
YyTULLAj Ha CBOjCTBA 3eMJbMLLUTA. KaKo NOKa/IHO CTAHOBHULLTBO Ha NPOYyYaBaHOM NoApPYYjy 3aBu-
CW NpBEHCTBEHO 04, nosbonpuepeae, SWOT meTtogom (Strengths, Weaknesses, Opportunities,
Threats - cHare, cnadocti, moryhHOCTH, NpeTHe) aHaM3MpaH je yTuLaj nonaasa ca coumo-

€KOHOMCKOTI acnekTa.

KmyuHe peuu: nonnase, cBojcTBa 3emsbuwwita, SWOT, Konydapa

YBOA

3em/buITEe je HEOOHOB/LUB MPUPOAHU pe-
CypC, AMHaMMYaH TpodasHM CUCTEM, M NpeacTa-
B/ba NPUPOAHO A00PO Koje je K/by4yHU efleMeHT
3a ersucteHuujy Yoseka. Mehytum, nopact 6poja
CTAaHOBHMKA Ha NJIaHETU AO0BEO je A0 WMHTEeH3UB-
HUWje No/bonNpuUBpPeaHE NPOU3BOAHE, MPU YEMY CY
pac/iv NpUTUCLM Ha NpUpoaHe pecypce, a noced-
HO Ha 3em/bUwTe. HepaunoHanHo Kopuwhetrbe,
HeafeKBaTHE Mepe yrnpas/bakba, Ceya Wyma, npe-
KOMepeHa Mucnalla, HeKOHTpoucaHa ynoTtpeda
XeMUKanuja y nos/bonpuBpean u mHore gpyre
QHTpOMOreHe akTUBHOCTM YTUYY Ha OBAj NPAKTUY-

HO Heo&HOB/bUB pecypc. KBanuTeT 3em/bUuwTa je
npesycnos 3a Aodap KBaauTET BOLE M BasayXxa,
duopmeepsnTeTa, NPMHOCA, @ TUME U KBanuTeT
KMBOTa JIOKA/IHOT CTaHOBHMWTBA. CTora, 3em/bu-
wre Tpeda Aa ucnyHu GyHKLMje, Kao WTo cy Xu-
[PO/IOLLKA, OAPKMBA NPOU3BOAHA dW/baKa U K-
BOTUHbA, PeTeHLMja 3arahjuBaya v cTanaH npouec
KpY)Kerba XpaH/buBMX maTepuja.

CBaKke rogvHe npupoaHe Katactpode nonyt
nonsaea, noKapa, 3eM/boTpeca 1 O/yjHUX BETPO-
Ba Yrpoxasajy ekocucreme, ApPYLITBO M npuspe-
ay. NMpodnemun nonnaea cy cBe KOMNAEKCHUjU jep
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yTU4y Ha nos/bonpuepeay, NPUMapHy NpUBpesHy
rpaHy, MPeKko CMakberba NPUHOCA, npouecMma
KOHTaMMHaumje BOAe N 3eM/bULLTA, CMakbeHeM
aepauuje u TpaHcnopTa HyTpujeHaTa y dusbKe,
NpoOMeHe CTPYKType MOBPLUMHCKOT CN0ja 3eM/bU-
LITA M YHULITaBaka MpUraumoHux cuctema (Lauer,
2008., US EPA, 2012). Mpema UN ctaTuctuum,
LWITeTe HacTasne nonsaBama ce 3HayajHo noseha-
Bajy U CBe CY eKCTPeMHMUje y nocneaH X HEKOU-
KO geueHuja. Oko 75% cBMX NPUPOOHUX KaTa-
cTpoda je Be3aHo 3a Boay, o4 vera TpehuHy unHe
nonnase (Douben, 2006).

Y nocnegrux 10 roguHa, y EBponu je eBuaer-
TUpaHo npeko 220 BeNMKMX NOMNaBa, BULLE Of,
1000 »KpTaBa, 1 YrPOXKEeHMX JbyaM KOju npemaluy-
jy 3,5 muanoHa n ca wtetom oz 50 mununjapgm
nonapa (EM-DAT/CRED, 2014). Y nocnearux 10
roavHa, npema Uctum nussopuma, y Cpduju je esu-
AeHTupaHo 11 katactpodanHux nonnasa ca BuLie
[eceTuHa »pTaBa 1 wretom Behom of 2 munujap-
ae ponapa. Y causy peke Konybape, Ha Teputo-
pujn onwTnHe OdpeHoBaL, nonnase cy dune ye-
CTa NojaBa, @ HAaKOH MU3rpajrbe Hacuna Ha AecHoj
obdanu CaBe, HUCY eBUAEHTMPAHA NAaB/bera 0BOT
npocTopa keHUM nsnnsarnma. Mehytum, yecta
nnassberba Konydape BuLie nyTa roguilmbe cy Ha-
CTaB/beHa Ha nogpydjy nokanuteta osbaHe Ha
TepuTopuju onwTmnHe ObpeHosal,. Y camsy Kony-
bape, cToroamitba BENMKA BoAa yrpoxkasa 17000
ha HajnnogHujer 3emsbuwTa (Dragicevic et al.,
2007). Nnaerbere y oBom geny Toka Konydape je
npe cBera aHTPONOreHor Nopekaa, kKao nocneam-
La NpomeHe HaunHa Kopuwhera 3em/bULLITa, Yp-
baHu3auuje, aktueHocTu REIK Konydapa, gesacra-
umje npoctopa u ap. Nonnasa m3 maja 2014.
roguHe, Hajseha oTkako nocToje meperba, denexu
pekopa no dpojy KpTaBa, yKynHom dpojy norohe-
HUX JbyAU U EKOHOMCKUM ryduumma.

MNonnase Ha ekocucTem Aenyjy U UHAUPEKTHO,
Yy 3aBMCHOCTM 0Of, HauMHa Kopuwhera 3emsbu-
LWWHMM M BOAHWM pecypcuma y CAuBy, U mepa Koje
ce NpuMMmerbyjy HaKOH Nonaaea. Y4ecTtanocT nojase
ronsiaBa y CBeTy M Kog, Hac, 6e3 0d3mpa Ha y3pok,
pe3yaTupa Aerpajalmjom arpoekocmucTema, Wym-
CKMX EKOCUCTEMA, YTPOXKaBakeM JIOKaIHUX 3ajes-
HULA U HUXOBE MMOBUHE, CA MHOMPEKTHUM MO-
cneguuama nonyT KOHTaMUHaLUMje NOBPLUMHCKUX
1 NoA3eMHUX BOAA, NOjaBe U LMpPeHa Pasanyu-
TUX dONECTU U LITETOYMHA, MUrpaLLMje CTAaHOBHU-
wrBa (US EPA, 2012).
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Mo/bonpuBpeaHa 3em/buLLTa Cy oayBeK duna
M3N10XKeHa pasnnuntum nopemehajuma, a nonna-
BE W MHTEH3UBHW MN/bYCKOBW NpeacTaB/bajy y3po-
Ke Be/IMKMX ryduTaka NOBPLUMHCKOT C/10ja 3eM/bU-
wTa. To npeacTass/ba ryduTtak 3a no/bonpuspesHy
Npou3BOAMY, jep YNpaBo NMOBPLUIMHCKA COj 3e-
MJ/bULLITA CaApPXWU HajBMLLE OpraHcKe matepuje 1
XPaH/bMBUX efleMeHaTa, U reHepanHo je doswe
cTpyKType (CSIRO, 2011).

CrcTemMaTCKO Y30pKOBake M aHaan3e 3em/bn-
WTa NpeAcTaB/bajy Noy3gaH M3BOpP MogaTtaka 3a
MOHWUTOPUHI KBa/inTeTa 3em/bulITa Yy MNAABHO]j
30HM peke Konydape. Mo3HaBarbe ogpeheHux
CBOjCTaBa 3eM/bMLUTA HAKOH MOMJaBa je BaXKHa
cmepHuua 3a dyayhe Kopuwhere, WTO ce UHAU-
PEKTHO oApaxKaBa Ha NpPUHOCe y NO/bONPUBPEAN
M Ha KBANUTET XMBOTA JIOKA/IHOI CTAHOBHMULUTBA.
Ln oBor paga je Aa ce yTBpAM NPOMeHa 3eMJbU-
WHMX CBOjCTaBa y Aeny naaBHe 30He peke Kony-
bape Ha Teputopuju onwTtnHe OdpeHoBaL,, JI0Ka-
nutety lNosbaHe, HaKOH nonnase y majy 2014.
Takohe, un/b paga je fa ce yTBpAM yTULAj nonaa-
Ba Ha CTarbe /I0Ka/IHe 3ajeAHuLe ca eKOJIOLUKOT,
COUMjaNHOr M €KOHOMCKOr acrnekTta NpMmeHoOm
SWOT aHanuse. Y TOM KOHTEKCTY, MOXe Ce roBo-
pUTU O AOMUHAHTHOCTU APYLUTBEHE MpeXKe Koja
he omoryhut nokasHoj 3ajefHMLM OCTBapUBakbe
CUTYPHUX MPUXOAa o4, No/bonpuspese.

MATEPUJAA 1 METOA PAAA

Moapyuje npoyyaBama

Konydapa je peka y 3anagHoj Cpbuju, pecHa
nputoka Case, 1 ayra je oko 123 km. Cnus Kony-
bape ce npoctupe Ha oko 3600 km? ca npoceu-
HOM TYCTUHOM peyHe mpeske o 410 m/km?. Ty-
CTMHA peyHe Mperke 3aBUCKU y NMPBOM peay of
JITONOLLKOT cacTaBa, pesbeda M NasaBnHa, Koju
y cnmsy Konydape Hucy daw noBosbHM 3a 0dpaso-
Batbe BOAOTOKOBa. TpehuHa Boaa Konydapckor
C/IMBa je MOPEeKNOM U3 U3BOPA, A0K ABe TpehuHe
YyMHe BoAe NonnaBHMX Tanaca v dyjuua (2009a). Y
cnmsy je peructpoBaH 121 porahaj dyjuuHux no-
nnasa (Petrovic, 2014). Cpeftbm roamitbyi NPOTOK
peke Konydape Ha xMaponoLwKoj ctaHuum dpaxke-
Bay, je oko 30 m’s?* (RHMZ, 2016). Mpw Harnom
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Cnuka 1. Mogpyuje npoyyaBarba

OTanakby CHEXXHOTr MOKpMBaya M 0dUAHUjUM Npo-
nehHUM NagasBMHaMa HacTajy Be/IMKe nonnase y
anysujanHuUm paBHuma Konydape v HeHUX BeNu-
KMX MPUTOKa.

MeaHgpupatbe Toka Konydape nocnegumua je
BE/IMKOF aHTponoreHor ytuuaja. MHAMpeKTHU yTu-
Laju ycnoB/beHWU cy OPOjHMM aKTUBHOCTMMA Y
CAUBY, Npe cBera NPoOMeHa HauynHa Kopuwhera
3eM/bMLLITA, NMOWYyM/baBake WAW AeBacTauuja
npoctopa, ypdaHusayuja, aktmusHoctn REIK Kony-
bapa, 6pojHU MennopaTMBHK 3axBaTu M Ap. Ha-
KOH M3rpafHe Hacuna Ha gecHoj odanum Case Ay
ceBepHe rpaHuue onwTuHe OdpeHoBal, HUje
BuMLLE U0 NnaB/berba 0BOr npoctopa (Dragicevic
et al., 2007). MehyTtum, Ha nokanutety MNosbaHe,
nnae/berba Cy 4YecTa, Mpe ceBera, M3nMBarbMma
peke Konydape, Yak v BuLwe nyTa y TOKY roguHe.

Ha noapyujy onwTtnHe OdpeHoBal, yKynHa no-
BPLUMHA NO/bONPUBPEAHOr 3eM/bULLITa M3HOCK 30
315 ha. NMopa odpaamsum nospwmnHama je 28 869
ha, nop, nawraumma 1214 ha v 232ha nopa, Tpctu-
uMma n dapama (20096).

MerToge npoy4yaBara

Ha noapyujy NosbaHa y3eTu cy y3opum 3em/bn-
LUTa U3 NOBPLUMHCKOT cnoja 0-20 cm, v BplweHa cy
npoyYaBakba, Ha Aeny Ay*KMHe BOAOTOKa oA 5,817
km. Y3opum 3em/bMwITa y3eTU Cy Ha NO/bONpPU-
BpeAHMM NOBPLUMHAMA Kao KOMMO3UTHKU ca 0,2-
0,6 ha noBplKHe (3a NpuNpemy jegHoOr nNpocey-
HOT Y30PKa y3MMasno ce 5 nojeguHayHumx). Ysopum

cy y3et Ha 20 nokaumja, u 7o y 30HM o4 100 m n
300 m Ha neBoj 1 aecHoj odanun Konydape.

Nadopatopujcka ucnutneara cy odyxsaTuna
oapehusarbe GU3MUYKMX U XEMUjCKUX CBOjcTaBa
npoyyasaHor 3emsbMwTa nNo metogama JDPZ
(1966, 1997). On, dU3NYKMX CBOjCTaBa 3eM/bULLITA
rpaHy/IOMeTPUjCcKM cacTaB je oapeheH mehyHapoa-
Hom nupodocdatHom b meTogom. Xemujcke aHa-
nunse odyxsaTuse cy: ogpehuBarbe peakuuje 3e-
MJ/bULLIHOT PacTBOPa eNeKTPOMETPUjCKU; CaaprKaj
Xymyca metogom TjypuH-a; a yKynaH cagpkaj a3o-
Ta metoaom Kjeldahl-a; nakonpuctynaunm kanvjym
MeToAoM MniameHe GoToMeTpuje; a NaKoNpPUCTY-
nayHu dochop meTogom cnekTpodoToMeTpuje.

3a ogpehuBare CTaTUCTUUKUX 3HAYAjHOCTU
mehy Bapujabnama KopuwheHa je aHanu3a Bapu-
jaHce (ANOVA) nomohy STATGRAPHIC Centurion
XV.1 nporpama.

SWOT meTogom aHanu3upaH je ytuuaj nonna-
Ba Ha CTatbe JIOKa/IHe 3ajefHuLLe ca COLMO-eKo-
HoMcKor acnekTta. SWOT aHanusa je MapKeTuH-
LWKO-CTPATErMjCKM WHCTPYMEHT KOju ucCnuTyje
cHare/cnadoctv npuspegHe AenaTHOCTM, Ha-
cnpam moryhHocTW/npeThn U3 oKpykKetba. Mpea-
CTaB/ba aHA/NIUTUYKO CTPEACTBO KOjUM Ce NpaBu
NoYeTHU Kopak y aAeduHucary nocrojehe u xe-
JbeHe no3suumje Ha TPXKULWTY, OAHOCHO yCMepaBa
MeHaLIMeHT npousBohaya Ka nyTy ycnewHor no-
cnoBama y dyayhHoctu. CHare cy npeacraB/beHe
HajjauMm agyTMma M NoTeHuMjanmma, AOoK Cy cna-
60CTM MHTEPHU HeZOoCTaLM Koju Kouye pas3Boj U
ycrnopasajy MHGuUATpaLmjy y okonnHy. Ha ose ase
Kateropuje (cHara u cnadoct) je moryhe ytuuatu



M. Mumkosuh, M. Togocujesuh, J. benouua, 4. Yakmak, B. Munuanosuh, P. Kagosuh, C. benaHosuh Cumuh

jep cy nocneamua MHTEpPHUX daKTopa orneaHux
Nno/bONPUBPEAHUX NOBPLUNHA, LOK MOryRHOCTU M
npeTke yKa3dyjy Ha ekcTepHe daKTope Koje je Te-
LWKO KOHTponucatn. Haume, moryhHOCTM yKasyjy
Ha MOTeHUMjase Koje ce MOry MCKOPUCTUTU U3
cnosbawme cpeguHe (OKOMMHE), AOK MpeTHa
npeAcTaB/ba CBE OHE OMACHOCTM Koje Mory yTuua-
TM Ha pacT u pasBoj npeayseha, Kao M ONCTaHaK
Ha TPXKULWTY. CHare v c1adocTu ce TPeTUpajy Kpo3
npU3My CagallHOoCTU yTemMes/beHe Ha MPOoLInUM
NOCNOBHMM oOnepauuMjama, LoK MoryhHoctn wm
onacHocTu npeacTassbajy dyayhHocT. KoHTponu-
CaTM U UCKOPUCTUTU eKcTepHe ¢daKTope 3Hauu
CaBMafaTH NpenpeKke Ha NyTy Ka yCnewHom npu-
BpehuBamy.

MNMoaaum o CTPYKTYPU NOKANHOT CTAHOBHMLITBA
y3eTu cy u3 MNonuca 2011. roamnHe (2012a).

PE3YATATHU

®du3nyKa U XxeMujcKa CBOjCTBa 3eM/bULLTA

Ha ocHoBy nogataka o aHanM3ama mexaHuu-
KOr cacTaBa 3emsbuwiTa 3a cnoj 0-20 cm, npoyya-
BaHa 3eM/bULUTa NPemMa TEKCTYPHOM TPOYray no
Attebergu, npunagajy TeKCTYpPHOj Kaacu ruHa. Y
Tabenn 1 npuKasaHe cy MpocevyHe BPEAHOCTU
OCHOBHMX GU3MUYKMX U XEMMjCKMX CBOjCTaBa Npo-
y4yaBaHOr nogpydja npe v nocse nonnasa.

Yyewhe ¢dpakumje necka Ha npodpuarvma npo-
y4YaBaHOr noAgpyyja ce He pasnuKyje MHOro y ne-
puoay npe n nocae nonniasa. BpeaHoctu ce kpe-
hy usmehy 15,1-31,9%, ca npocekom oko 19%.
Yoeo dpakumje npaxa y nepvogy npe nonsnasa
MMa BPeAHOCTM OKO npoceka 29,71%, Aok ce no-
cne nonsiasa BpegHocTu Kpehy n no 46,9% ca
npocekom 38,40%. LLITo ce Tuye cagpKaja ruHe,
BPeAHOCTU ce CMakbyjy, ca npoceyHnx 50,91% npe
nonna.a, Ha 41,96% nocne nonnasa (Tadena 1).

JepgHa of, HajBaXKHUjuUX ocodMHa 3eM/bMLITA je
HEroBa XeMujcKa peaKkunja. Knucenoct semmuuTa
yTUYe Ha MPUCTYNaYyHOCT XPaH/bMBUX CacTojaKka y
3eMJ/bULLTY, CAMMM TUM Ha PacT U pa3Boj dusbaka,
ann 1 Ha xemujcke, Gpm3mnyKe 1 drMonoLKe ocodu-
He 3emsbUuTa. Peakuuja semsbmiHOr pacteopa je
y 2013. roguHn duna msmehy 6,1 n 7,1 (cnado
Kucena o €n1abo ankanHa), ca NpPoCcevyHOM Bpes-
Howhy 6,81 (Tadena 1), Aok 2014.roaMHe HaKoH
Majckmx nonsiasa pH BpeAHOCT pacte v BpeaHO-
ctn ce Kpehy og 7,3-8,0 (cnado ankanHa po an-
KanHa) ca npoceyHom BpeaHowhy og 7,74.

Cagprkaj xymyca y 3em/bUWTY je jegaH opf
OCHOBHWX NMOKa3aTe/ba NPOU3BOAHE CMOCOOHOCTU
3emsbumluTa. Mpema cagpajy xymyca cBa 3emsbu-
WTa npunagajy rpynu cnado o cpeprbe odesde-
HeHux, npe 1 HaKoH nonnasa. BpegHoctu cy He-
LUTO HUXKe HAKOH nomnsasa, U Kpehy ce npoceyHo
OKO 3,27%.

BaKHy ynory y 3eM/bULITY MMa U CafipKaj a3o-
Ta, KOjUu je y 3eM/bULLTY Hajsehum genom BesaH
33 XYMYCHa W Apyra OpraHcka jeammema. lNpoceu-
He BpeAHOCTM as30Ta Npe nonjasBa Magajy ca
0,24% Ha 0,19% nocne nonnasa. OgHoc C/N ce
Kpehe namehy 9,1 n 9,8, 1 Hema 3Ha4ajHUX NpPoO-
MeHa HAKOH MonJasa, Npu 4Yemy je Taj O4HOC
NoBO/baH W KapaKTepuUCTUYaH 3a anyBujanHa 3e-
mbnwTa (Jekié, 1974).

BpeaHoctn npuctynayHor pocdopa cy ce no-
Behase M HAaKoOH MonnaBa NpocevyHa BpeaHOCT
nsHocu 13,14mg/100g 3em/buLTa, @ HA HEKUM
npodunmma, spegHoctu npenase n 30 mg/100g
3em/bMLUTa.

Cagprkaj NPUCTYNAYHOr Kaanjyma je y rpaHu-
Lama BucoKke ode3deheHoCcTn 3em/buLITa OBUM
eNleMeHTOM, MPU YeMy Cy Ce NpocevyHe BPeaHOCTU
He3HaTHO CMakbue nocsie Nonsiasa.

Ha HuBOY 3Ha4ajHocTh oa 95% yTBpheHo je aa
/M NOCTOjM 3HAYajHa pa3/iMKa Npe 1 nocsae nonna-
Ba, a pe3ynTaTuM aHa/u3e BapwujaHce cy AaTu Y
Tabenn 2.

Tadena 1. OcHoBHa $U3MUYKa M XemMjCKa CBOjCTBA NPOy4YaBaHOr MoApyYja Npe v nocae nonsaasa

Mecak Mpax TuHa oH Xymyc C N PO, K,0
% % mg/100g
2013 19,37 29,71 50,91 6,81 3,93 2,29 0,24 5,56 27,14
2014 19,64 38,40 41,96 7,74 3,27 1,90 0,19 13,14 26,34
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Tadena 2. AHanu3a BapujaHce OCHOBHUX GU3UUKUX U XEMMJCKMX NapameTapa 3eM/buLLUTaA

MNecak Mpax MunHa n,o, K,0
a=0,05 pH Xymyc C H
% mg/100g
F-value 0,01 14,03 5,56 20,67 3,33 3,36 4,02 3,00 0,01
p-value 0,928 0,0028* 0,036* 0,0007*% 0,093 0,092 0,068™ 0,109™ 0,908 "

" He NOCTOjM CTaTUCTUYKKM 3HaYajHa pas3nKa cpefHnX BPEHOCTU
* TloCTOjW CTAaTUCTMYKKM 3HAYajHa pasnKa cpeaHux BpeagHoCTH

CTPYKTypa JIOKaNIHOr CTAaHOBHULUTBA

OnwTnHa ObpeHoBaL, 3ay3nma NOBPLUMHY Of,
0Ko 41100 ha, of yera nNo/bonNpuBpeaHa 3eM/bM-
LITa 3ay3uMmajy oko 75% ykynHe nosplmHe (RZS,
2010). Ha noapyyjy onwTuHe »uBu oko 72700
cTaHoBHMKa (2012a). Mpema Monucy u3 2002.
(RZS, 2005), Ha npocTopy ONWTUHE je eBUAEHTU-
paHo 7340 nos/bonpuBpeHOr CTAHOBHULITBA LWTO
je 10,3% opg, yrynHor y onwTnHM OdpeHosal,. Of
Tora oko 4850 CTaHOBHMKa Ce aKTMBHO daBu no-
Jbonpuspesom, ogHocHO 14,8% of, yKynHO aKTuB-
Hor cTaHOBHMLWTBA. Mpema Monucy no/bonpmspe-
e u3 2012. roanHe (RZS, 2015), peructposaHo je
5536 no/bonpuBpeaHUX ra3gnHcTasa.

Tabena 3. SWOT aHanu3a npoyyaBaHor nogpyyja

Strengths (CHare)

MoBosbaH nosoxaj u 6ansmnHa sehux rpagosa
MnofHO 3eM/bULLITE U BUCOKU MPUHOCU
MpuBnayHM Npeseny n nejcaxku
BoraTo KynTypHO Hacnehe n 6uoansepsuTeT
34paB XMBOT

Opportunities (MoryhHocTu)

Pa3Boj MHOpPaACTPYKTYype, TPKULWTA U peYHOor
TpaHcnopTa

Pa3Boj ceockor Typusama 1 pypasHor npegena
OuyBatbe KynTypHor Hacneha n buogusepsunteTa
Pa3Boj noKanHUX 3aje4HNLA U CUTYPHUjU NPUXOLMU

o4, nosbonpuepese
Pa3Boj mperke nNo/bonpuBpesHUKa U YKpyntbaBake
nocesa
MoBeharbe 3aN0CNEHOCTM U KBAaZIUTET KMBOTA

SWOT aHanusa npoy4yaBaHoOr nogpydja

Monnase u3 maja 2014. rognHe y camsy Kony-
dape cy yTvUane Ha CBe acreKTe KMBOTA JIOKas-
HUX 3aje4HK1La, Of eKOHOMMUje, YHULWTEHE UHbpPa-
CTPYKTYpe, YHULWITEHUX AoMahMHCTaBa, 34paB/ba U
KMUBOTa BesMKor 6poja sbyau. MpouereHo je aa je
90% noBpLUKHE rpaga duno noton/beHo. EBuaeH-
TMpaHa je wreTa Ha npeko 4000 nHaMBUAYANHUX
nopoauyHmx ctamdeHmx odjekata u npeko 2000
odjeKaTa KONEKTUBHOI CTaHOBaka M MOC/OBHUX
npocropa. Y nosbonpmepeaHnm goMahMHCTBUMA,
wreTe je npetneno 3774 pomahuHcrea (2014a).

SWOT aHanusom cnusa Konydape, npeacra-
B/bEH je Hanpeaak U NpefHOCT OBOr Kpaja, Kao u

Weakness (CnabocTn)

HeageksaTtHa obpaga v rybutak naogHor
3eM/bULLITA Y HEKMM AeN0BMMA CAUBa
Jlowa mpexa nyTtesa
Jlowa capafta NoKasHe cCamoynpase U ApiKase
Bucok HMBO ynararba y 06HOBY
HepasBujeH Typusam
HuWcKa 3anocneHoCT M ol TPXKULIHA NOAUTUKA
AprKase

Threats (MpeTe)

Pu3uK o nonnasa v epo3MOHU MPOLECH Y CANUBY
3arahetrbe noasemHux Boaa
ly6utak NpvpoaHMX npeaena u CTaHULTa
HefocTaTak 3Hatba M CTPYYHOCTU
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moryhe npeTtkre M HeZOCTaUM HAaKOH KaTacTpo-
danHux nonnasa. Y Tadenun 3, gatm cy enemeHTu
aHanuse.

AUCKYCHJA

3em/bULLTE NPeaCTaB/ba AMHAMUYAH CUCTEM Y
KOjEM je HEOPXOAHO OAPMKATU PAaBHOTEXKY PU3NY-
KWX, XEMWjCKUX N OUONOWKNX KOMMOHEHTHU. 3e-
M/bULLTE je 0ceT/bMBO Ha nopemehaje Tokom Bpe-
MeHa, KOj1 Cy 13a3BaHM pasnnunTum dbaktopmma,
n cse je yewha nojasa nopemehaja 3em/buwTa
BPEMEHCKUM EKCTpemMmuma.

LLITeTe y3poKOBaHe EKCTPEMHWUM BPEMEHCKUM
Henorogama, mehy Kojuma cy nonnase y npeoj
KaTeropuju nokasyjy 6p3u pactyhu TpeHa, Ha Hu-
Boy EBpone u rmobdanHo, 1 mHoro Behu TpeHs y
nopehery ca eKOHOMCKMM PAacTOM MM PACTOM
nonynaunje (Kundzewicz et al., 2010). Y3poumn
MOTy dUTWU PasNNYUTK, 04 BapUjadUNHOCTU Kau-
MaTCKMX NapameTapa, npeko nosehara Hacesbe-
HOCTM NMAAaBHWUX NOAPYYja, UK NPOMEHE Y HAUUHY
Kopuwhera 3eM/bu1LLTA U BereTaumje, aam U cu-
HEepPrujcKM yT1uaj CBUX YMHUNAUa 3ajeaHo (Eakin,
Appendini, 2008).

Mocneguue nonsiasa Ha NO/bOMPUBPESHUM
3eM/bUWITUMA MOTy SWUTU CMarbeHU MpPUHOCU
ycnen npomeHa CBOjCTaBa 3€MJ/bMLLTA HAKOH Mo-
niaBa a/iv U KapakTepucTuKa ycesa. NyduTak xe-
TBE MOXe OUTM NOTNYH WAWU AENMMUYAH, LITO
3aBMCU U Of [erpajaluoHe npupoae nonnasa.
MehyTum, nonnase MMajy BaxkHy yiory y oapiKa-
Bakby EKOCUCTEMCKMUX OYHKLMja BAAKHUX CTAHU-
WTa, jep NOBE3Yjy PEKY Ca OKPYKerem, TPaHC-
nopTyjy HaHoC U HyTpujeHTe, ode3dehyjy cnuctem
noasemHux soga (2015a).

AHanunse Npoy4yaBaHOr 3eM/bULLITA HAKOH Maj-
CKMx nonnasa 2014. roguHe noKasyjy nosehare
cagprKaja necka, npaxa, pH BpeAHOCTV U cafpiKa-
ja pocdopa.

Y MOBPLUMHCKOM CN0jy MPOYyYaBaHUX 3eM/bU-
WTa, HA HMBOY 3Ha4ajHocTh og 95% nocToju cTa-
TUCTUYKM 3HayajHa pasfvKa usmehy cpeprumx
BpeAHOCTM dpakumje npaxa npe U HakoH nonna-
Ba, (Tabena 2). Moseharbe cagpikaja npaxa, y
cBuM npoduamma, je nocneanua GUHUX YyecTmua
Koje [AOMWHUPAjy Yy CycneHA0BaHOM HaHocy
(Beaulac et al., 2013) v Tanoxetrba oBe ppakumje,
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Ha MecTy rae TpaHcnopTHa moh noniasHor Tana-
ca onaga. CTaTMCTMYKM 3HAYajHA pa3/iMKa NocToju
My cagpKajy dpakuuje rmuHe, WTo Moxe duUTn
pe3ynTaT noBaayerba BOAE ca MAABHOr Nogpyyja,
KOja ca cobom noB/iaun M TPaAHCNOPTyje YecTuue
rnuHe (Kirk, 2004).

Pesyntatu 13 Tadene 1, nokasyjy nosehare
npoceyHe pH BpegHOCTM NpOyYaBaHOr 3eM/buULLTA
3a 0,93 pH - jeguHuue. Kako ce HaBogu y nute-
patypwu (Reetz, 2002), pH BpeaHOCT HaKoH nonna-
Ba he ce NpuMdAMKNTU BpeaHOCTMMA HeyTpasiHe
peakuuje. Tako he ce pH BpeaHOCT 3em/bMLITA
afikanHe peakumje cmarbuTH, a pH BpeagHOCT Ku-
cenux 3emsbuiiTa nosehatu, WTO NoKasyjy U pe-
3yNTaTU UCTPaXKMBakba Ha NPOy4YaBaHOM MOApPYY-
jy. MpomeHe pH BpeAHOCTM HAKOH Nonsiasa Mory
TPajaTu U MO HEKO/IMKO Heaesba, Y 3aBUCHOCTU 0f,
TUNA 3eM/bULLTA, CafprKaja OpraHCcKe martepuje,
MWKpOOpraHM3ama, TemnepaTtype u Apyrux cBoj-
cTaBa 3em/bMWTa. Ha npoyyaBaHOM nogpydjy,
noseharbe pH BpegHoOCTM nocne nonsiase MoxKe
duTn nocnesmua aHaepodHMX ycnosa u oacycTBa
bYNBO M XYMUHCKUX KMCENUHA Koje ce jaBsbajy Y
npouecy pasfaratba opraHcke matepwje (Kirk,
2004., Beaulac et al., 2013).

CappiKaj opraHcKke maTtepuje ce CMarbMo Ha-
KOH non/sasa u U3Hocu npoceyHo 3,27% v npoy-
YaBaHO 3eM/bMLUTE NpUNaga rpynu cpegme odes-
6ehenux. Mpema (KneZevié, KoSanin 2007),
cafprKaj Xxymyca y no/bonpuBpesHUM 3eM/bULLTH-
ma je 2-4%. Tokom nosnayerba BoAe Ca naassbe-
HOI MoApyyja, OpraHcka maTepuja y MOBPLUMH-
CKOM C/10jy Ce TPaHCNOoPTyje BOAOM, LUTO y3pOKyje
CMatbeHe OpraHcKe martepuje a caMMM TUM U
KOHLEHTpaLmje opraHcKor yrybeHuka (Beaulac et
al., 2013).

CapprKaj OpraHcKor yr/beHuKa ce cMakbMo y
nepuoay nocne nonnasa 3a 17%. leHepanHo, 3e-
MJ/bULLTA KOja HUCY MO yTULAjeM YecTor niassbe-
Ha, UMajy Behe KoHLEeHTpaLmje OpraHcKor yrbe-
HUKa, y nopehery ca naaB/beHUM NoAapydjem.
Mopen Tora, ¢uHe yecTuUe MWHE 3a4p¥KaBajy
BULLE OPraHCKUX YeCcTULA o, KPYnHUjux Gpakumja,
npv Yemy y NOBPLUMHCKOM C/10jy 3eMJ/bULLTA, KOjU
npeacTas/ba akKTUBHY 30HY Ta/loXeHa HaHoca, ca
HUCKMM CaZip¥Kajem rnHe moxKe SUTU U HU3aK ca-
[prKaj OpraHCcKor yrbeHuKa. Y cnyyajy nosehaHor
cajpaja MMHe y nNpoy4yaBaHOM Mogpydjy, casp-
»Kaj yrbeHuKa du duo Behu, ycnen popmuparsa
OPraHoO-IMMHOBUTUX jeautberba Koju nosehaBajy
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peTeHuMjy GUHUX OPraHCKMX YecTuLa Y NOBPLUMH-
CKOM cnojy 3emsbmwiTa (Beaulac et al., 2013).

CagprKkaj a30Ta y 3eM/bULLTY je HUXKM HAKOH
nonnasa. lydutak asota moxe duUTM nocnegmua
pacTBapatba HUTPATa y BOAU U AeHUTpUUKaLMje
ycnes aHaepodHMX yC/10Ba TOKOM MOMIABHOT ne-
puoga (Kalshetty et al., 2012).

Cappkaj npuctynayHor ¢ocdopa ce nosehao
HaKOH MomnaaBa WTo Moxe dUTU nocieamua pac-
TBaparba pocdaTHUX jeaurbera y Boau (Reetz,
2002) Koju ce TpaHCNopPTyjy NOBPLUMHCKMM OTU-
uajem y BoaHe Tokose (USGS, 2014). Pasnuuntn
cagpaju pocdaTta mory ce Hahu y cpegmHama
lwmpoKor oncera pH BpeaHOCTH, Kako Hasoge
(McDowell et al., 2001) v 3a BehuHy 3em/buLLTa,
noseharbem pH BpesHOCTW, PacTBOP/bUBOCT aj-
copdoBaHux ¢docdata ce 3HavajHo nosehaBsa
(Haynes, 1982). Pesyntati npoy4aBakba yKasyjy
Ha To fa noseharbe pH BpegHOCTM yTUYE NOBO/b-
HO Ha AocTynHocT u nosehare pocdopa HaKoH
nonnasea. Mosehare KoHLeHTpauuje docdopa ce
Mo¥Ke Hahu Ha dnno Kom nosbonpuBpesHOM 3e-
M/bULLTY TAe A0Na3u A0 NAaB/beka UAU AyKer
nepuoga caTypauuje sem/buwta (Reetz, 2002).

MpomeHa cagpiKaja NPUCTYNayYHOr Kaanjyma
HUje CTaTUTUYKKM 3HAYajHA U Matba je Y MPOoCeKy
3a 3% y ofHOCY Ha nepwuog npe nonsasa, U nna-
B/bEHbE HUje MMAN0 AMPEKTHOT yTULAja Ha CMa-
HeHe KOHUEHTpauuje Kaanjyma.

YTuuaj nonsiaBa Ha /NIOKaNHYy 3ajegHuuy ce
MoXe AepUHMCATU Kao CBe NPOMeHe U nocaeau-
Le Koje ce ofparkaBajy Ha YOBEKa Kao nojeanHua
M 3ajedHuUE, a KOjU je y MHTepaKuuju ca gpy-
LUTBEHO-KYNTYPHUM, EKOHOMCKUM U NMPUPOSHUM
oKpyKerbem (EA, 2006).

CTatbe 3eM/bULLITA M CUTyaLMja y CAUBY AU-
PEKTHO YTUUY Ha KBAJITET }KMBOTA JIOKA/IHOT CTa-
HOBHMLUTBA.

AKo y3memo y 063up aa je TpehuHa cTaHoB-
HMLWITBA CKOHLLEHTpUCcaHa y camom rpagy Odpe-
HOBLLY, MOe Ce 3aK/by4yMTW A3 je OCHOBHW NU3BOP
npuxoaa NIoKasHe 3ajegHuLE y 30HU TOKa peke
Konydape, ynpaBo nosbonpuspeaHa Npov3Bosa-
Ha. BehnHy no/bonpuBpeaHOr CTaHOBHULLITBA Y
WHANBUAYANHO] NPOM3BOAHM YNHM CTAPO CTAHOB-
HULITBO, MMHWMANHOT KanuTana u pagHe cHare.
MosbonpuBpeaHNLM ce ca Manum noceguma He
MOTY YK/bYUMTU Y MOAEPHY NO/bOMpPUBPeESY, TaKo
[a cy Yyr1aBHOM OpWjEeHTUCaHM Ha NOBPTAPCTBO,

paTapcTBo, cTo4apcTBo M BohapcTBo, TpaaMLMO-
HasHor Npuctyna, oko peke Konydape v HeHUx
nputoKa (20098) Te je ctora Bp/ao OMTHA KOMMO-
HEeHTa ynpaBo 3alUTUTa yceBa o4, Nonsasa.

KBanuTeTHO nos/bonpuBpeHO 3em/buLITe ce
Tpeda o4yyBaTH, Npe CBera 3alTUTOM Of, HEKOH-
TposivcaHe ynotpede BewTaykmx hydpuea, yKpyn-
HaBakbeM Nnocesa, ofpKaBarbem noctojehnx Ka-
Hana 3a 04BOAHABAE M aZEKBATHOM 3aLUTUTOM
og, nonnaga. Ypehewe Konydape n weHux dyjuu-
HWX BOZLOTOKOBA, Tpeda U3BOAUTH Y LLEIOM C/IUBY,
QYTOXTOHMM BPCTaMa M €KOJIOLLIKM NPUXBAT/bUBUM
martepujanmma.

SWOT aHanusom (tadena 3) cy jacHo geduHu-
caHu cBW noctojehr M NOTeHUUjaHU eNemMeHTH
KOju ce MOry UCKOPUCTUTU Y LUu/by pa3soja npoy-
yaBaHor nogpy4ja. 36or cBojux cneympuUyHoCTH,
noapydje OdpeHoBLa je ca acneKTa pasBoja Beo-
Ma MHTepecaHTHO. [peaHOCT 0BOT Kpaja CBaKaKo
npeacras/ba fodap nosoxaj, 6nausmHa Behwux
rpafCcKUX Hacesba, Kao M NAoAHO 3emsbuwiTe. Pa-
3BOj OBOT Kpaja Tpeda ycmepuTn Ka nodosbluarby
caodpahajHe nHbpacTpyKType, Kao v nponarnpa-
by 34,paBe KMBOTHE CpeaunHe Kpo3 pasBoj pypan-
HOT TYpM3Ma W OpraHcKe npousBoAre. Y Tom
cmucny, notpedHo je csa dyayha pas3sojHa pelue-
Hba YCMEPUTHM Y MpPaBLy aTPaKTUBHOCTU pypasiHOr
[Jena OMnwWTMHEe, KaKo 33 Haces/baBakbe, TaKo U 3a
CEOCKM, arpo M KyATypHU Typusam, Te je Bp/o
3HaAYajHO ypaaWTH BasiopU3aLLMjy TYPUCTUYKOT Mo-
TeHUMjana, nocebHO y AeNOBMMA OKO peKa, U
08yunTM SIOKANHO CTAaHOBHULUTBO 3a paj Yy Typu-
3My. AKTUBMParbem NPUCTAHULLTA Ay peKe Case,
oTBOpUEe 61 ce HoBe MoryhHOCTUM, MOMNYT BeIMKOT
Opoja pafHUX MeCTa, y KOMepLujasHOM, yCay-
KHOM M CMOPTCKOM cafprKajy. Nopen Tora, Tpeda
pasnuTM Ha o4vyBakby EKOJIOLIKOr KapakTepa no-
ApyYja M Harnawasaky NPUPOAHWUX nNpeaena.
Tako &u ekonorvja M amdujeHT dUAN OCHOBHM
KpuTepujymn 3a gepuHucarse dyayhmnx naaHckmx
1 Pa3BOjHUX pellerba OBOT Noapyyja.

3AKAYYITH

Mpupoaa nonnasa je TakBa Aa NpeacTas/ba
BE/IMKM EKO/IOWKM npodnem Koju je Hemoryhe
cnpeuntun. Yosek Tpeda ada youm daktope Koju
MMajy YTULAj Ha Y4ecTasiocT nojase Nonsaea, u 'y

109



P. Miljkovi¢, M. Todosijevi¢, J. Beloica, D. Cakmak, V. Mil¢anovi¢, R. Kadovi¢, S. Belanovi¢ Simi¢

oapeheHUm rpaHuLama ux KoHTponucatu. Tako-
he, Tpeda ga nocmatpa cede Kao fAeo Tor cuctema.
Y CBETCKOj InTepaTypu je yKa3aHo Ha y4yecTa-
Nnjy nojasy nonnasa. LLUteTe ce npoueryjy Ha
MWUAKjapae A0Napa U XU/bafe U3ryd/beHUX KNBO-
Ta. Hecarneamee nocneamue ce ocehajy U mHoro
KacHuWje, 1 yTM4y Ha eKoHoMMjy, ycnopasajyhu je,
aNu 1 Ha KyNTypy M KBa/NUTET XKMBOTA NOKANHUX
3ajegHuua UM uene apkase. MNonnasa y camey
peke Konybape, maja 2014. roanHe, Hajseha y
Cpdumjn OTKaKo NocToje mepetrba, PeKopaHa je no
Opojy *KpTaBa, YKynHom Spojy /byam Koju cy npeT-
neau WTeTe U eKOHOMCKUM ryduumma.
PesyntaTtu pasa nokasyjy aa ce du13nyKa u xe-
MMWjCKa CBOjCTBA HMCY 3HA4YajHO MPOMEHW/a ca
acnekTa NpoAyKTUBHOCTM 3eM/bULLTA, aNW Aa KoL,
oppeheHnx cBojcTaBa MOCTOjU CTaTUCTUYKM 3Ha-
YyajHa pa3nuka. [pomeHe y cagprajy npaxa, rmu-
He MOXKEeMO MoBe3aTu Ca PEKMMOM M1aB/berba U
nosaavyera BoAe Ca MNABHOM MoApydyja, Kao u
npouecMma Koju ce oABujajy Yy 3eM/bULLTY Y aH-
aepodHMM ycnoBMma. Y UCTUM YCIOBMMA, 3HaYaj-
Ha je NpomeHa M peakunje 3em/bulITa. 3aTo je
HEOMXOA4HO YCMOCTaBUTU CTAZIHN MOHUTOPUHT Ha
no/boNpPUBPEesHMM 3eM/bMTUMa 3a dosbe dyay-
he ynpaB/batbe 1 NOTEHLMjaIHO BUCOKE NPUHOCE.
Ha ocHOBY CTpyKType CTaHOBHULUTBA, MOXKe ce
3aK/byunTW Oa y nnaBHOj 30HM peke Konybdape,

Dr. Jelena Beloica, University of Belgrade, Faculty of Forestry

Dr. Dragan Cakmak, Senior Research Fellow; Institute for land

OCHOBHW M3BOP NpUXoAa NpeAcTaB/ba NO/bONPU-
BpeAHa Npou3BOAHa, Te Aa /I0KaNHa 3ajegHuuUa
NPBEHCTBEHO 3aBMCK Of, NpUHOCA. YecTa nnassbe-
Ha, HeaJeKBaTHa 3alUTUTa o4, Nomniasa y CAUBY
Kao M Nowa capaftba /IOKasHe camoynpase u
[Ap)KaBe, YecTo pesynTupajy BeNMKum ryduumma
npuHOCca, NJIOAHOT 3eM/bULLUTA U YCNOPEHUM Y-
panHum passojem osor nogpydja. SWOT aHanum-
30M, MPeACTaB/bEHN CY OCHOBHU e1eMeHTU 0BOT
nozpyyja, na ce y Tom CMUCAY MOXKe FOBOPUTK O
LPYLUTBEHO-EKOHOMCKOj U €KOJIOLLKOj MPEXM Koja
he omoryhuTK NoKanHOj 3ajesHULM OCTBapMBatbe
CUTYPHUjUX NPUXOAA Of, NObONPUBPESE U BEUKU
noTeHUMWjanHW pPa3Boj Typusma pypanHor gena
onuwTUHe.

HanomeHa: OBaj pag, je peann3oBaH Kao Aeo
UCTpaXkMBakba ABa Npojekta: "MOHUTOPUHT 3e-
MJ/bULUTA — PELLEeHTHO CTarbe KBa/MTeTa 3eM/bU-
WTa y NNaBHUM 30Hama peke Konydape” Koju je
¢durHaHcupano JMN 3a 3aWTUTYy 1 yHNapehere *u-
BOTHE CpeAuHe Ha TepUTOPUjU rpaacKe OnwTUHe
ObpeHoBal, ¥ “UcTpakmBarbe KAMMATCKUX Npo-
MEHa W HUXOB YTULLAj Ha XMBOTHY CpeauMHY: npa-
hewe yTuuaja, aganTtauuja u ydnaxkasame”
(43007) koje ¢dmHaHCMpa MUHUCTAPCTBO NpocBe-
Te, HayKe 1 TeXHO/IOLWKOr pa3soja Penybnuke Cp-
Ouje 3e nepuog 2011-2016. roamnHe.

FLOOD IMPACT ON SOIL PROPERTIES AND THE LOCAL COMMUNITY
-STUDY AREA OF THE KOLUBARA RIVER FLOOD ZONE

M.Sc. Predrag Miljkovic, Assistant, University of Belgrade, Faculty of Forestry, (predrag.mﬂjkovic@sfbbg‘ac.rs)
Dr. Mirjana Todosijevi¢, docent, University of Belgrade, Faculty of Forestry
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Abstract: Floods cause soil degradation, leading to a reduction in agricultural production, which
interacts with the socio-cultural, economic and natural environment. The frequency of flood
events may be due to synergistic actions of all factors both natural and anthropogenic. Local
community in the river Kolubara catchment was exposed to the catastrophic flood in May 2014.
and suffered a lot of damage. This paper analyzes the consequences of these floods in the flood
zone of the Kolubara River as well as their impact on soil properties. Since the local community
in study area depends primarily on agriculture, the impact of flood from socio-economic aspect
was analyzed using the SWOT (Strengths, Weaknesses, Opportunities, Threats) method.

Key words: floods, soil properties, SWOT, the Kolubara
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INTRODUCTION

Soil is a non-renewable natural resource, th-
ree-phased dynamic system and an essential ele-
ment of human existence. However, population
growth on the planet has led to intensive agricul-
tural production, with increasing pressures on nat-
ural resources, especially soil. Irrational use, inad-
equate management practices, deforestation,
excessive grazing, uncontrolled use of chemicals in
agriculture and many other human activities affect
this practically non-renewable resource. Soil qual-
ity is a prerequisite for a good quality of air and
water, biodiversity, yield, and thus the life quality
of local communities. Therefore, soil needs to ful-
fill its functions such as hydrology, sustainable
production of plants and animals, retention of pol-
lutants and a constant nutrient cycle.

Natural disasters such as floods, fires, earth-
quakes and windstorms endanger the economy,
society and ecosystems every year. Problems of
floods are more complex because they affect ag-
riculture, the primary economic sector, by reduc-
ing yield, due to contamination of water and soil,
reducing aeration and transport of nutrients in
plants, changes in the structure of the topsoil lay-
er and destruction of irrigation systems (Lauer,
2008., US EPA, 2012). According to the UN, dam-
age caused by floods increases significantly and is
more extreme in the last few decades. Water-re-
lated disasters account for 75% of all natural dis-
asters, and one third of all water-related disasters
are floods (Douben, 2006).

In the last 10 years, in Europe, over 220 great
floods have been been recorded, with over 1000
people killed, 3,5 million of affected people and
more than $50 billions damage caused (EM-DAT/
CRED, 2014). For the last 10 years, according to
the same source, Serbia was affected by 11 disas-
trous floods with dozens of killed and damage
greater then 2 billion dollars. In the Kolubara Riv-
er catchment, the municipality of Obrenovac,
floods were frequent, until an embankment was
built on the right bank of the Sava River. However,
frequent Kolubara River outflows continued to
happen several times a year, in the area of Pol-
jane. In the Kolubara catchment, centennial wa-
ters affect 17000 ha of the most productive land
(Dragicevic et al., 2007). Floods in this part of the
Kolubara flow are primarily anthropogenic, as a

result of land use changes, urbanization, REIK Kol-
ubara activities, environmental devastation, etc.
Since records began, the flood in May 2014 was
the most disastrous one, by the number of killed
people, the numbers of total affected people and
economic damage costs.

Floods indirectly have an influence on the
ecosystem, depending on the use of water and
soil resources and applied management measures
after the flood and achieved results. An increasing
trend in the number of flood events all over the
world results in degradation of agroecosystems,
forest ecosystems, endangering local communi-
ties and their property, with indirect consequenc-
es such as contamination of surface water and
groundwater, the emergence and spread of dis-
eases and pests (US EPA, 2012).

Agricultural soils have always been exposed to
a variety of disturbances. Floods and heavy rains
are the main causes of topsoil loss, which always
leads to a loss of agricultural productivity, as top-
soil is the part of the soil horizon with higher lev-
els of organic matter and nutrients and generally
better structure (CS/IRO, 2011).

Systematic soil sampling and analysis repre-
sents a reliable data source for soil quality moni-
toring in the inundation zone of the Kolubara
River. Knowing the specific soil properties after a
flood may be an important guideline for future
use, which indirectly affects the yields and the
quality of life of the local community. The aim of
this study is to determine the changes of soil
properties in the flood zone of the Kolubara River,
in the Poljane locality, after the flood in May
2014. Furthermore, the aim is to determine the
influence of flood on the state of local communi-
ty from the environmental, social and economic
point of view by SWOT analysis. In that context,
the prevalence of social networks that will ena-
ble secure agricultural income to the local com-
munity can be discussed.

MATERIAL AND METHODS

Area of investigation

The Kolubara is a 123km-long river in western
Serbia, left bank tributary of the Sava River (Fig-
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ure 1). The Kolubara catchment covers about
3600km?, with an average drainage density of
410m/km?. Drainage density, primarily depends
on the lithologic composition, relief and precipi-
tation, which in the Kolubara basin are not very
favorable for the forming of watercourses. A third
of the waters of the Kolubara catchment origi-
nates from the wellsprings, while two thirds are
flood waters and torrents (2009a). There had
been 121 torrential flood events registered in the
catchment (Petrovié, 2014). The mean annual
flow of the Kolubara River at the hydrologic sta-
tion DraZzevac is 30m3s* (RHMZ, 2016). In spring,
snow melting and abundant rains create massive
floods in the alluvial plains of the Kolubara and
its major tributaries.

Meandering flow of the Kolubara is a conse-
guence due to a large human influence. Indirect
impacts are determined by numerous activities in
the catchment, primarily in land use changes,
both afforestation and devastation, urbanization,
REIK Kolubara activities, numerous ameliorative
works, etc. After the embankment construction
on the right bank of the Sava River along the
northern border of the municipality of Obreno-
vac, there was no more flooding of this area
(Dragicevic et al., 2007). However, in the locality
Poljane, flooding is common, by the Kolubara Riv-
er overflowing, even several times a year.

In the area of Obrenovac municipality agricul-
ture covers 30 315ha. Arable land covers 28
869ha, pastures 1214ha and swamps and marsh-
es 232ha (2009b).

Methods

In the Poljane locality, soil samples were taken
from the topsoil layer of 0-20cm, and the study
was carried out on a 5,817km-long section along
the watercourse. Soil samples were taken on ag-
ricultural land as composite (for preparing one
average sample, five subsamples were taken) in
the area of 0,2-0,6ha, from 20 locations, in the
zone of 100m and 300m both on the left and
right bank of the Kolubara.

Laboratory tests included determination of
physical and chemical properties of the studied
soil samples by JDPZ methods (1966, 1997). Phys-
ical properties of soil included particle size deter-
mination by the International pipette method.
Chemical analysis included: determining the reac-
tion of the soil solution by an electrometric meth-
od; humus and organic carbon content by the
Tjurin method; and total nitrogen content by the
Kjeldahl method; available potassium is deter-
mined by flame photometry and available phos-
phorus by spectrophotometry.

Statistical significance between variables was
determined using Analysis of Variance (ANOVA)
with STATGRAPHICS Centurion program.

The SWOT method was used to analyze the
impact of floods on the state of the local commu-
nities from socio-economic aspects. SWOT analy-
sis is a marketing and strategic instrument that
examines the strength/weakness of economic
activity, compared to opportunities/threats from
the environment. It represents the analytical in-

Figure 1. The study area
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strument which makes the first step in defining
current and desired market position, and focus of
manufacturer management towards successful
business in the future. The forces are represented
by the strongest trumps and potentials, while
weaknesses are internal shortcomings that ham-
per development and slow infiltration into the
environment. On these two categories (strength
and weakness) can be affected because they are
the result of internal factors of the experimental
agricultural area, while opportunities and threats
point to external factors that are difficult to con-
trol. The possibilities point to the potential that
can be exploited from the environment while the
threat is all the hazards that can affect the com-
panies’ growth and development, and survival in
the market. Strengths and weaknesses are treat-
ed through the present prism based on past busi-
ness operations, while opportunities and threats
represent future. To control and to take advan-
tage of external factors means to overcome ob-
stacles on the way to a successful economy.

The data of local community structure were
taken from the Census of population 2011
(2012a).

RESULTS

Physical and chemical soil properties

Based on data analysis for mechanical compo-
sition of topsoil layer 0-20cm, studied soil profiles
belong to textural class clay, according to Atte-
berg’s triangle classification. Table 1 shows the
average values of the basic physical and chemical
soil properties before and after the flood.

Contribution of sand fraction in all profiles of
the study area is not very different in the period
before and after the flood. Values are between
15,1-31,9%, with an average of about 19%. The

values of the silt fraction before the flood are
around 29,71%, while in the period after flood
values are up to 46,9%, with an average 38,40%.
As for the content of clay, the values are reduced
from an average of 50,91% before the flood, to
41,96% after the flood (Table 1).

One of the most important properties of the
soil is its reaction. Soil acidity affects the availa-
bility of nutrients in soil, hence the growth and
development of plants, but also the chemical,
physical and biological properties. The reaction of
the soil solution in 2013. was between 6,1 and
7,1 (slightly acid to slightly alkaline), with an av-
erage value of 6,81 (Table 1), while after the flood
in May 2014, pH value increased and the values
ranged from 7,3 to 8,0 (slightly alkaline to alka-
line) with an average of 7,74.

Humus content in the soil is one of the main
indicators of soil production capacity. According
to humus content, all soils of the study area were
in the range of low to moderate supply, both be-
fore and after the floods. Values are slightly lower
after the floods, with an average 3,27%.

Total nitrogen content has an important role
in soil, which is mostly bound to humus and oth-
er organic compounds. The average values of ni-
trogen decreased from 0,24% before the flood to
0,19% after the flood. Soil C/N ratio ranges be-
tween 9,1 and 9,8 with no significant changes
after floods, whereby this ratio is favorable and is
typical for alluvial soils (Jekic, 1974).

Available phosphorus increased after floods
with an average 13,14 mg P,O, 100g™ soil and in
some profiles, values exceeding 30mg P,0, 100g™.

The available potassium content is in the
range of high supply of soil, whereby the average
value decreased slightly after the flood.

Analysis of variance for the basic physical and
chemical soil properties is shown in Table 2. The
significance level of 95% found that there is a sig-
nificant difference before and after the flood.

Table 1. Basic physical and chemical soil properties before and after the flood

Sand Silt Clay oH Humus C N PO, K,0
% % mg/100g
2013 19.37 29.71 50.91 6.81 3.93 2.29 0.24 5.56 27.14
2014 19.64 38.40 41.96 7.74 3.27 1.90 0.19 13.14 26.34
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Table 2. Analysis of variance of basic physical and chemical soil properties

Sand Silt Clay PO, K,0
a=0,05 pH Humus C N
% mg/100g
F-value 0,01 14,03 5,56 20,67 3,33 3,36 4,02 3,00 0,01
p-value 0,928 0,0028* 0,036* 0,0007* 0,093 0,092 0,068™ 0,109™ 0,908

" Not significant
* Statistically significant difference between means

Local population structure

The municipality of Obrenovac covers an area
of 41100 ha, of which agricultural land covers
about 75% of the total area (RZS, 2010). The
Obrenovac municipality has a population of about
72700 (2012a). According to Census from 2002
(RZS, 2005), agricultural population of around
7340 has been registered which is 10,3% of the
total population in the municipality of Obrenovac.
A total of 4850 inhabitants are actively engaged
in agriculture, which is 14,8% of the total eco-
nomically active population. According to the cen-
sus in 2012 (RZS, 2015), there were 5536 farms.

Table 3. SWOT analysis of study area

Strengths

Favorable location and major cities nearness
Fertile soils and high yields
Attractive landscape and region
Rich cultural heritage and biodiversity
Healthy life

Opportunities

SWOT analysis of the study area

The flood from May 2014 in the Kolubara Riv-
er catchment affected all the aspects of local
community life, from economy, devastated infra-
structure, damaged households, health and life
safety. It is estimated that 90% of the city area
was flooded. The damage was evidenced to over
4000 individual, family houses and over 2000
apartment buildings and commercial spaces. In
agriculture, the damage was evidenced to 3774
households (2014a).

SWOT analysis in the Kolubara River catch-
ment presented the development and advantages

Weakness

Inadequate cultivation and fertile soil loss in
some parts of the catchment
Bad road network
Poor cooperation between local governments
and the state
High level of reconstruction investment
Underdeveloped tourism
Low employment and poor market policy of
the state

Threats

Market, infrastructure and river transport development
Development of rural landscapes and tourism
Preservation of cultural heritage and biodiversity
Development of local communities and secure agricul-
tural income
Developing a network of farmers and land consolida-
tion
Increased employment and life quality
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Flood risk and erosion in catchment
Groundwater pollution
Loss of natural landscapes and habitats
Lack of knowledge and expertise
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of the study area, as well as possible threats and
disadvantages after the catastrophic floods. In Ta-
ble 3, the elements of the analysis are provided.

DISCUSSION

Soil represents a dynamic system in which it
is necessary to maintain a balance of physical,
chemical and biological components. Soil is sen-
sitive to disturbances over time, which are caused
by a variety of factors, and disruptions are more
common by extreme weather.

Damage caused by extreme weather, includ-
ing floods which are in the major category, show
a rapidly growing trend, in Europe and globally,
and even much larger trend in comparison with
economic or population growth (Kundzewicz et
al., 2010). The causes may be different, from cli-
mate parameter variability and floodplain settle-
ments, to changes in land use and vegetation, or
even a synergistic effect of all factors together
(Eakin, Appendini, 2008).

The effects of floods on agricultural land are
reflected in a reduced yield due to changes of soil
properties after the flood, but also crop proper-
ties. The harvest loss may be partly or complete,
depending on the degradation nature of floods.
However, beside its natural degrading effects,
floods play an important role in maintaining eco-
system functions of wetlands, since they connect
the river with the environment, transport sedi-
ment and nutrients, providing the groundwater
system (2015a).

Analyses of the study area after the floods in
May 2014 show an increase in the content of
sand, silt, pH and phosphorus content.

In the topsoil layer of study area, at a signifi-
cance level of 95% there is a statistically signifi-
cant difference between the mean values of the
silt fraction before and after the floods (Table 2).
Increasing the silt content in all profiles is due to
fine particles that dominate in suspended sedi-
ment (Beaulac et al., 2013) and its deposition in
the place where the transport energy and veloc-
ity of flood wave decreases. There is statistical
significance in clay content, which can be a result
of the withdrawal of water from the flooded area,

which also entails the transport of clay particles
downward (Kirk, 2004).

Results in Table 1 show an increase in the av-
erage pH value of the study area by 0,93 pH units.
According to the literature (Reetz, 2002), after the
floods, the pH value will reach a neutral level.
Thus, the pH of alkaline soils will decrease and
the pH of acid soil will increase, as are the re-
search results in the study area. A change in pH
after floods can last for several weeks, depending
on the type of soil, organic matter content, micro-
organisms, temperature and other soil properties.
In the study area, the increase in pH after floods
can be the result of anaerobic conditions and the
absence of fulvic and humic acids that occur due
to organic matter decomposition (Kirk, 2004.,
Beaulac et al., 2013).

Organic matter content was slightly decreased
after the floods with an average value of 3,27%,
thus the study area belongs to a range of moder-
ate supply. According to (Knezevic, Kosanin, 2007),
the content of humus in agricultural soils is 2-4%.
During the withdrawal of water from the flooded
area, organic matter in the surface layer is trans-
ported by water, which causes the reduction of
organic matter and thus the concentration of or-
ganic carbon (Beaulac et al., 2013).

The organic carbon content decreased after
floods for 17%. Generally, soils that are not under
the influence of frequent flooding, have higher
concentrations of organic carbon, compared to
flooded areas. In addition, fine clay particles re-
tain more organic particles than coarser fraction,
whereby in the topsoil layer, which is the active
zone of sediment accumulation, low content of
clay is followed by a low content of organic car-
bon. In the case of increased clay content in the
study area, the carbon content would be higher,
due to the formation of organo-clay compounds
that increase the retention of fine organic parti-
cles in the topsoil layer (Beaulac et al., 2013).

The nitrogen content is lower after the floods.
Loss of nitrogen may be due to dissolution of ni-
trates in flood water and denitrification in the
anaerobic conditions during the flood period
(Kalshetty et al., 2012).

The content of available phosphorus increased
after the floods, which may be due to the disso-
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lution of phosphates in flood water (Reetz, 2002)
that are transported by surface runoff into
streams (USGS, 2014). Various phosphorus con-
tent can be found in the wide pH range, according
to (McDowell et al., 2001), and for most soils, the
higher pH, the solubility of the adsorbed phos-
phate increases significantly (Haynes, 1982). The
research results indicate that increased pH value
has a positive effect on increasing and the availa-
bility of phosphorus after the floods. Increasing in
phosphorus availability can be found on any agri-
cultural soil, with periodical flooding or longer
periods of saturation (Reetz, 2002).

Available potassium content is not statistically
significant. The potassium content is reduced by
an average of 3%, compared to the period before
the floods, and the flood water had no direct im-
pact on reducing the potassium content.

The flood impacts on the local community can
be defined as all the changes and consequences
that could affect individual or whole communi-
ties, interacting with the socio-cultural, economic
and natural environment (EA, 2006).

The soil and catchment conditions directly af-
fect the life quality of the local community.

If it is taken into account that a third of the
population is concentrated in the town of Obren-
ovac, the conclusion is that the main source of
income is agricultural production for local com-
munities in the study area. Most of the agricul-
tural population in the individual production is
aging population, with minimal capital or man-
power. Farmers with small holdings are not in-
cluded in modern agriculture, so they are mainly
oriented towards traditional vegetable gardening
and farming, animal husbandry and fruit growing,
around the Kolubara River and its tributaries
(2009b) therefore a very important component is
to protect crops from flooding.

High quality agricultural soil should be pre-
served, especially from excessive use of fertilizers,
maintenance of existing drainage channels and
adequate protection from flooding, or land con-
solidation. Flood protection works of Kolubara
and its torrential streams, should be performed
in the whole catchment area, with autochthonous
species and eco-friendly materials.
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SWOT analysis (Table 3) clearly defines all ex-
isting and potential elements that may be used in
order to develop the study area. Due to its spec-
ificity in terms of development, the area of
Obrenovac municipality is very interesting. The
advantage is certainly a good location, close to
major urban areas, as well as fertile soil. Its de-
velopment should be directed towards improving
transport infrastructure, and promotion of a
healthy environment through the development of
rural tourism and organic production. Hereof, it is
necessary that all future strategies are directed
towards the attractiveness of the rural part of the
municipality, both for settlement and for the ru-
ral, agro and cultural tourism. It is very important
to do an evaluation of tourism potential, especial-
ly in areas around the rivers and train local resi-
dents to work in tourism. Activating the piers
along the Sava would open up new possibilities,
such as employment of local residents in the
commercial, service and sports contents. In addi-
tion, there is a need to preserve ecology in the
area and highlight the natural landscape. Thus,
ecology and the environment would be the main
criteria in defining future planning and develop-
ment strategies in this area.

CONCLUSION

Flood nature represents a major environmen-
tal problem that cannot be prevented. But one
should notice the factors that have an impact on
the frequency of flood events, and within certain
limits can control them. In addition, man should
see himself as part of that system.

In literature, it has been pointed to frequent
flood occurrence. Damages are estimated at bil-
lions of dollars and thousands of lives lost. Im-
measurable consequences can be felt much later
and may have an impact on economy, slowing it
down, but also the culture and quality of life of
local communities and the entire country. The
flood in the Kolubara catchment, in May 2014,
has been the biggest in Serbia since the beginning
of measurement, unprecedented in the number
of lives lost and the total number of people who
have dealt with damage and economic losses.
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The study shows that the physical and chem-
ical properties are not significantly changed in
terms of soil productivity, with statistically signif-
icant difference in certain soil properties. Changes
in the content of the silt and clay can be linked to
the regime of flooding and the withdrawal of wa-
ter from the flooded area, as well as processes
that take place in soil under anaerobic conditions.
Under the same conditions, soil reaction changed
significantly. In this context, it is necessary to es-
tablish continuous monitoring on agricultural soils
for better future management and potentially
high yields.

Based on the structure of the population, it
can be concluded that in the flooded part of the
Kolubara River, the main source of income is farm-
ing, and that the local community depends pri-
marily on the yield. Frequent flooding, inadequate
flood protection in the basin and poor coopera-
tion between local governments and the state,
often result in large losses of yield, fertile soil and
slow rural development of the area. SWOT analy-
sis presented the basic elements of this area, and
hereof, there could be talk about socio-economic
and ecological network that will enable secure
income from agriculture to the local community
and a great development potential.
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