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M3Boa: Y npegmeTHOM pagy cy NpuKasaHu pe3ynTaTh UCTParkKMBakba 3aCTyN/beHOCTU epo3u-
OHUX NpoLeca Ha nogpyyjy mopdonoluKke jeauHuue LLyTunoBayKkor NoToka, 3aTum mepa ca-
HauwMje TUX NpoLeca, Kao U APYLUTBEHO-eKOHOMCKa ONpaBAaHOCT MHBECTULMOHOT yiarakba 1
aHaNN3a OCET/bMBOCTU NapameTapa eKOHOMCKe epUKACcHOCTU. UcTparkusatbe 0dyxBaTa nepuog,
2017-2032 roguHe, Npu 4emy Cy Y OLLeHW UHTEH3UTETa €PO3MOHMX NPOLLeCa NPUMeHbeHe MeTo-
Aa npodecopa Maspunosmha, Ha LENOKYNHOM NoApYyYjy, U YHUBEp3anHa jeaHaumHa rydutaka
3emsbuwTa — RUSLE, Ha nosbonpuBpegHum nosplinHama. NpumeHom meTtoaa, yrepheHu cy
pPasNNYUTU CTENEHW YTPOXKEHOCTM 3eM/bULLITA €PO3MjOM Ha YNTABOM UCTPAXKMBAHOM NOAPYY]Y.
MNpepsuheHnm mogenom dyayhe nponsBoaHEe ca acneKTa ovyBakba 3eM/bULHUX pecypca Ha
noapyyjy rpaga beorpaga (Zlatic, 1994), caHnpanu cy noctojehu npouecu eposuje. EposnoHmn
ryduum 3em/bULLITa Cy 3HAYAJHO YMAtbEHWU U CBEAEHU UCMOA, TPAHULLA TONEPaHTHUX, Y3 OcTBape-
He ApYLUTBEHO-EKOHOMCKE 0NpPaBAaHOCTU MHBECTULIMOHMX yNarakba, UCNUTaHe AUHAMUYKUM
MeToZama MHTepHe cTone NpUHOCa, poka nospahaja ynoXKeHUxX cpeacTaBa, 04HOCA KOPUCT-
-TPOLLAK M HeTOo cafalltbe BpeAHOCTU. Takohe je M3BpLUEHa U aHaIn3a 0CeT/bUBOCTU MHTEpHE
cTone NpuMHOCa M poKa nospahaja y1oXKeHUX cpeacTaBa Koju Cy MOKasaauM Many OCeT/bMBOCT.
JodujeHn nogaum yKasyjy Ha onpaBaaHOCT MHBECTULLMOHOT yiarakba.

KsbyuHe peuun: metoga npodecopa raspunosuha, RUSLE, mogen dyayhe npoussoare, anHa-
MUYKe MeToZe, aHaIM3a OCeT/bUBOCTU.

YBOA

Tokom Apyre NonoBMHE ABafeCceTor BeKa na
CBe [10 laHac, CBe je M3PaXKeHWju TPeH HanyLuTa-
tba ceockux gomahuHctasa u ceode /byau y rpa-
[0Be 1 MPOMEHEe HauMHa Kopuwhera 3eM/buLLTa,
Tako ga cy nosehaHe nosplunHe noa AMBagama,
sBohrbaUMma 1 BUHOrpaaMma Ha padyH nospLInHa
noa opaHuuama v nawraumuma (Zlatic, 1994). To
je noBesio 4o cMarberba UHTEH3UTETa ePO3UOHUX

npoueca y pypanHum noapydjuma Cpduje. Haxka-
JIOCT, KONMKO rog To duno Aodpo ca acneKkrta ouy-
Batba 3eM/bULLTA, TO HMje NocieamLa CMUC/IEHOT,
NJIAHCKOT U OAPXKMBOT yrNpaB/batba 3eM/bULLTEM
Ha TEPUTOPMUjM Halle 3em/be. TakBa CUTyaLMja no-
Kasyje Aa ApaBa HemMa pa3BujeHy CBECT O 3Hauvajy
3eM/bM1LUTA, @ CAMUM TUM HU afleKBaTHY cTpaTeru-

jy 3a HeroBo ouvyBambe.



BykawmH PoHuyesmh, Muoapar 3natnuh, MupjaHa Togocunjesuh

Ha Teputopmju rpaga beorpaga, Kome npuna-
4a v mopodonolwkKa jeanHuua LLyTunosaykor noto-
Ka, npumeheH je TpeHA wuperba ypdaHux nosp-
WWMHA Ha payyH nosbonpuepeaHux. To uma 3a
nocnegumuy NPoMeHy y HaunmHy Kopuwherba 3e-
M/bULLITA U CMakbere No/bonpuBpesHe Npou-
3BOAHbE, LUTO je C/yYaj KaKo Ha Teputopujm deo-
rpafcke onwTuMHe Bo)KaoBaly TaKo M Ha
Teputopmju uene Cpduje (Lazarevic etal., 2016).

OAp*KMBO yNpas/bakbe 3eM/bULITEM MPeaCTa-
B/ba ,MCMpaBaH” HauMH Kopuwherba 3em/bULLTa.
[laHac ce y cBeTy Npumekmbyjy pasiniynTn moaenm
Of4,PKMBOT YPaB/batba 3EM/bULLTEM, KOjU CY yCMe-
pPEeHM Ha afleKBaTHE aKTUBHOCTU Yy crnipeyaBamy
€po3MOoHe JecTpyKLMje 3eM/bULLITa Npe cBera age-
KBaTHMM HauymMHoMm odpage, y3 oarosapajyhe npu-
HOCe M eKOHOMCKe edeKTe TaKBe NPOU3BOAE.

Mpeamet nctpaxxunsara NpeacTaB/bajy €KoNo-
WKW N EKOHOMCKU edeKTU ynararba y oapHK1Bo
ynpaB/batbe 3eM/bULLIHUM PECYPCMMA HA NOAPYYjY
mopdosnowke jeamHuue LLyTnnosaykor noToka.

OCHOBHM UW/b UCTPaXKMBaAHba jecTe Aa ce, Uc-
TOBPEMEHO, OCTBAapPM EKOHOMCKA KOPUCT 04, Npo-
jekToBaHe npousBoatbe, 3a10Bo/be NoTpede no-
Ka/HOT CTAaHOBHWLUTBA WM cnpeyn gerpagaumja
3eM/bULITA, YMMe dU ce cayyBao OBaj NPUPOAHM
pecypc. Llnm nctparkmsara je peannsoBaH Kpos:
1. oueHy MHTeH3UTeTa NnpoLeca eposnje, oaHo-

CHO oUeHy rydutaka 3em/bMLITA KOjU HacTajy

npouecmMma eposuje,

2. npeasor cMcTema 3alTuTe 3eM/bULLITA O epo-
3uje,

3. oueHy eKOHOMCKe epeKTUBHOCTM MoAena oap-
JKMBOT ynpaB/batba, 0AHOCHO nosehama npo-
OYKTUBHOCTM M EKONOLLKE PYHKLMje 3eM/bULLITa.
M3abpaH je nepuos uctpaxkunsarba og, 15 roam-

Ha, Npema Npoce4yHOM NPOU3BOAHOM BEKY Tpaja-

Ha BOhapCKMx KyaTypa.

Onuc ucTpaxkmMBaHor nogpyyja

MopdonowkKa jeanHunua Wytnnosaukor no-
TOKa Ce Hanasn Ha TepuTopuju onwTtmnHe BoxKpo-
Bay, y beorpagy, Cpduja. Mopdonolka jeaguHumua
ce Hanasu Ha jyry onwTuHe, Kog, Hacesba bphanu,
Ha rpaHuuM ca onwTuHOM bapajeso, usmehy
44°36’57” n 44°35’52” cesepHe reorpadcke Wnpn-
He 1 20°28’53” 1 20°32'16” uctouHe reorpadcke
OYKUHe.

YKyMnHa nospLIMHa MopdOOoLLKe jeANHULE U3-
Hock 7,15 km?, n cacToju ce og ABa cAMBHA no-
Apyyja, u To LLytnnosaykor n besumeHor NoToKa,
ca nospwmrHama og 4,37 km? n 2,78 km?. Hajsuwa
Tayka mopdonoLKe jegmHuLe n3Hocu 339 mnm 1
Ha/lasu ce Ha 3anagHoj rpaHnumM MopdOooLLKe je-
OVHWUE, OOK HajHMMKA M3HOCKM 232 mnm, 1 Ha1asu
ce Ha CaMOM UCTOKy. [lpoceyHa HaaMOpPCKa BUCHK-
Ha mopdonoLKe jegnHuue LLlyTunoBayKor NoToka
M3HocK 285,73 mnm, ca NPOCEYHUM Harndom of,
9,01%.

LLlyTMnoBayKkM NOTOK MMa CTanaH TOK Y AOHEM
Aeny TOKa, AOK ce y BULIeM Aeny, 3aje4HO ca HEeKo-
JIMKO NPUTOKa, jaB/ba y BUAY NOBPEMEHMUX TOKOBE
BOZe, M NpeAcTaB/ba NeBy Nputokry [ydokor noTo-
Ka, AOK ce besanmeHn noToK jassba, 3ajegHo ca
CBOjUM MPUTOKAMa, Kao NMOBPEMEHMU TOK LLeNoM
CBOjOM AYXMHOM, U NpeacTaB/ba IeBY NPUTOKY
Tonumpepcke peke. Ha cesepy ce Hanasu cime no-
ToKa [lyyeBau, a Ha jyry cams ydoKor noTokKa, Ha
WCTOKY ce Hanasu Tonumaepcka peka, a Ha 3anaay
rpaHuua ca onwTtnHom bapajeso.

Moapyuje Teputopuje onwTnHe Boxaosay, ce
OAJ/INKYje YMEPEHO KOHTUHEHTA/IHOM KAMMOM.
PeoH je nog ytnuajem CpeposemHor mopa u AT-
JIAHTCKOT OKeaHa, a NoApeoH Nog, yTuuajem xnaa-
HOTI KOHTUHEHTA/IHOT Ba3gyXa U3 CEBEPHUX U ceBe-
poucTouHux aenosa Espone (Lazarevié et al.,
2016), ca cpeaHOM roanikbbOM TEMMNEPATYPOM U
KOJIMYMHOM nagasuHa og 13,03 °C u 710,79 mm
(2017).

Ha nogpyuyjy mopdonoluke jeannuue LLytuno-
BAYKOr MOTOKA HAaj3aCTyn/beHUju TUN 3eM/buLUITa
je rajrbava, MN0BaCTO-I/IMHOBUTA Y IECUBUPAkbY U
Ha TepuujapHUm cegumeHTMMa

Mpema reonoLwKoj rpahu, HajsacTyn/beHuUju cy
TIVHUK, Nanopun, MUHOBUTM NanopLm, NECKOBM,
LU/bYHKOBM U aNBepUTH

Mpema cBOM nopeky, Hajgehum aenom ce Ha
pypanHom geny Teputopuje onwTtuHe Boxkaosal,
jaB/bajy nsgaHauke, BeLUTaYKM 0OHOB/bEHE, BUCO-
Ke U mewwoBuTe wyme. Ma3gMHCKa jeanHuua ce
OA/IMKYje BeIMKUM GNOopHUM SOoraTcTBOM ayTOXTO-
HUX M anoxToHux BpcTa (JIM Cpdujawyme, 2008).

Ha nogpyujy mopdonowke jeguHuue LyTtnno-
BAUKOT MOTOKA, HAUMH Kopuwhera 3eM/bULLITA je
AeduHUCaH Ha OCHOBY CAaTeIMTCKOT CHMMKa 13
2017. roguHe, npehalurber onnca nogpydja y ena-
boparty ,Mporpam 3awTuTe og eposuje u npeanor
npornallera epo3MoHUX Noapyyja ca NPonMcom
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NPOTUBEPO3NOHMX Mepa Ha NoApPYYjy OnwTUHE
Boxkposau” n3 1988. roanHe n peKorHocumparba
TepeHa, Kao M nogaTtaka npeyseTtux ca cajta PC3 PC
(2017).

MATEPHUJAA 1 METOA PAAA

MeToge Koje ce KopucTe y 0BOM paay cy noae-
JbeHe y 5 rpyna u To:

1. meToZe oueHe UHTEeH3UTeTa epPOo3MOHUX NPO-
ueca,
2. mogen dyayhe nponsBoaHe ca acneKkTa ovyBa-

Ha 3eM/bULLIHNX PECypCa,

3. AMHaMMuKe meTofe oLeHe eKOHOMCKUX ede-

KaTa NpUMeHEeHUX Mepa,

4. MeToAONOWKM NpUCTyN M3dopa LeHa,
5. MeToAe OLeHe pu3nKa 1 HECUTYPHOCTH y 0dn1a-

CTM 3aWWTUTE 04 epo3uje.

MeToze oueHe MHTEH3UTETa epPO3MOHUX NPO-
Leca, NpUMereHe y pasly Cy metofa noteHumjana
eposuje npodpecopa Maspuaosuha n YHHUBep3anHa
jeAHauymHa rydutaka 3emsbuwuTa, RUSLE. 3a noTtpe-
Oe KBaHTUUKOBAHbA EPO3NOHMX NpoLeca HaBesae-
HUM MEeToAaMa, y3 PeKOrHoCLMpatbe TepeHa yno-
Tped/beHn cy nojaum o Cpearoj roAullHOj
TemnepaTtypu Basgyxa v KONMYMHU NajaBuHa 3a
nepuog, og 1991-2015 roaunHe (2017), Tonorpad-
CKa KapTa pasmepe 1:50000, caTeIMTCKMU CHUMAK,
OCHOBHA reonowka kKapta COPJ y pasmepu
1:100000 13 1970. roamHe (M3parbe CaBesHor reo-
JIOWIKOT 3aBoAa), NeaonoLKa Kapta CP Cpduje y
pa3mepu 1:50000 (n3parbe MHCTUTYTa 32 Npoyya-
Batbe 3eMsbMLITa beorpag — Tonungep) ns 1966.
rogvHe u enadopar ,lMporpam 3awTnTe 04 epo3u-
je 1 npeanor npornawera epo3noHNX Nogpydja
€a NPONMCOM NPOTUBEPO3UOHMX NOAPYYja OMNLWITH-
He Boxaosal” (1988).

MeTonom noTeHuMjana eposnje npodecopa
laBpunosuha godujeHe cy BpegHOCTU YKyMNHe ro-
OVWkbe NpoayKumMje HaHoCa, Cpefby roAnLL N
NPOHOC HaHOCa M kbUMa oarosapajyhe cneumpuny-
He BPeHOCTM Ha UCTPAXKMBAHOM NOAPYYjy:

W= TH VA s (1)
W__ — yKynHa rogumwa NpoayKLumnja HaHoca 3a

od
CﬂiIBHO noapydje (m3/god),

T—TemnepaTtypHU KoedULMjeHT CIMBHOT NoapyYja

(/)I

H,q — CPEAbA roAnWba KOMMYMHA NafaBUHA
(mm),

n— Jlynondos 6poj, 3,14159,

Z — koedurumjeHT eposnje cansHor nogpydja (/),

A — NOBpPLUMHA CAIMBHOT noapyyja (m?),

MeToaom YHuBep3asiHe jegHaumHe rydutaka
3emsbmwTa, RUSLE, fodujeHe cy BpegHoOCTU epo-
3MoHUX ryduTtaka semsbuwTa. RUSLE npeacTas/ba
eMNUPUjCKU MOAEN U CaApu LecT GaKkTopa Koju
YTUYY Ha MHTEH3UTET ryduTaka 3em/buLUTa, Npu
yemy Mma 00NUK:

A=R-K-L'S-CP e (2)

A — ryduTaKk 3em/bu1LLITa NO jeAUHMLM NOBPLUNHE
(m*/m?/god),

R — ¢akTop eposnoHe cHare Kuwe (MJcm/ha/h),
K — dakTop epoandunHoctv semsbuwiTa (/),

L — dpaKkTOp Ay*KMHE naguHe (m),

S — ¢akTop Harnda nagmHe(/),

C — dakTop dusbHoOr nokpusaya (/),

P — daktop npoTuBeposnoHux mepa (/).

Mogen dyayhe nponsBoar-€ ca acneKkTa ovy-
Bakba 3eM/bULIHNX pecypca, npodecopa 3naTtmha
13 1994. rognHe je 3aCHOBaH HA OLLEHU UHTEH3U-
TeTa epo3noHux npoueca no RUSLE moaeny. MNpe-
Ma Mmojeny je yCTaHOB/bEH MHAEKC epo3unoHe
YrPOXKEHOCTU 3eM/bMLITA Ha OCHOBY OAHOCA
CTBapHUX ryduUTaKa 1 ToNiepaHTHUX ryduTaka 3e-
m/bnwTa npema Wischmeir-y 13 1978. roguHe y
33aBMCHOCTU 0f, AyOMHe 3eM/bMWHOTr npoduna.
CTeneH epo3noHe YrpoXeHOCTH Ce U3payyHaBa Ha
OCHOBY BPeHOCTU MHAEKCa ePO3NOHE YTPOXKEHO-
cTv 3emsbuTa (Tadena 1):

IEUZ = A/GP e (3)

A — ryéuTaK 3em/bMLUTa MO jeAMHULM NOBPLUMHE
(kg/m?/god),

Gp — [03BO/bEHM TydMUM 3eM/bUliTa Npema
Wischmeir-y (1978) (kg/m?/god).

MpumeHom moaena npodecopa 3natnha (M.
3natunh, 1994), npeacras/beHa je NpoOMeHa Hauu-
Ha Kopuwhetrba 3em/buLLTA PaAn NOCTU3akba ToNe-
PaHTHUX BPeaHOCTM ryduTaKa 3eM/bULLITA Ha UC-
Tpa)knueaHom nogpydjy. MotpedHo je rpynucatu
nospLIMHe nof oapeheHum Harndnma u 3emsbu-
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Tadena 1. IHAEKC M CTENEH ePO3NOHE YIPOXKEHOCTU 3EM/BULLTA.

HasuB creneHa epo3uoHe Huje Cnado Cpegtoe Jako Beoma jako
yrpokeHoctu 3emsbmwuta (CEY3)  yrpoXKeHo  yrpokeHo YrPOXKEHO  YrpOXeHOo Yyrpo>KeHo
CreneH EY3 1 2 8 4 5
NHaekc EY3 < 1,00 1,01-2,00 2,01-7,00 7,01-28,00 > 28,00

U3Bop: Wischmeir, 1978.

WHUM ryduumnma godujeHum RUSLE mogenom,
npu HaunHy Kopuwherba 3eM/buLLITa NPe NpUme-
He mogena. Ha oapeheHnm Harnbuma, noa oape-
heHom yrpoxkeHowhy 3em/buLLITa, NPOjEKTYje ce
npoussoara dSnbHNX KynTypa Koja he Kao Taksa
CBOAUTU TyOUTKE 3eM/bULLITA UCTOL TONEPAHTHUX
BpPeAHOCTU, U Koja he dUTK 3acHOBaHa Ha noTpe-
bama CTaHOBHMLLUTBA, Kao U Ha Moryhum npuxoau-
Ma OCTBapeHMM OBAKBOM MPOU3BOAHOM.

3a oueHy eKOHOMCKe epeKTUBHOCTU KopuUCTe
ce AMHaMUYKe MeToe OLEeHE eKOHOMCKMX edeKa-
Ta NPUMEHEeHUX Mepa 33 UCTPAXKMBAHO Noapyyje:
1. uHTepHa cTona npuHoca (MCN),

2. pok nospahaja ynoxeHux cpeactasa (PMyC),
3. oaHoc KopucT-Tpowwak (K/T) u
4. HeTo cagalwma BpegHocT (HCB).

MeTozon0WKM NpUcTyn n3dopa LieHa Mma 3Ha-
YyajaH yTUUaj Ha cnNNaTMBOCT NpeaBuheHmX KoH-
3epBaLMOHMX PAaZ0Ba Ha UCTPAXKMBAHOM MOAPYY-
jy. CBe ueHe HeonxoaHMX 3acaja Cy y3eTe ca cajTa
CTUNC (Cuctem TPRUWHUX MHPOPMALMja NOSBO-
npuspege Cpduje) (2017). 36or HecTabmnHocTH
LeHa 1 uHdnaumje, yseTa je npocevyHa BpeaHOCT
ogHoca guHapa (PCA) v espa (€) 3a 2017. roguHy,
Koja n3Hocm 1€ = 123 PCA,.

MeTog, oueHe py3nKa U HECUTYPHOCTU UHBE-
cTUuMja y obnactu 3aliTuTe of eposnje, npume-
HeH y pasy, odyxBaTa CEH3UTUBHY aHANU3Yy UH-
TepHe cTone NpUHOCa 1 poka nospahaja ynoxKeHnx
cpeacrTaBa.

PE3YATATU U AMCKYCHJA

Mopgpyuje mopdonowke jeanHuue WyTtnno-
BAYKOr NMOTOKa je n3aesbeHo Ha 23 napuene, Koje
cy odpasoBaHe npema baKkToprMma epo3noHe npe-
aucnosnumje, HadyMHy Kopuwhera U xmapono-
WKMM paKTopMMa, Kako &1 ce LWTo NaKLe 1 npe-
LM3HMje UCNUTAO CTEMNEH YIPOKEHOCTU 3eM/bULLTA
of, epo3uje. BaxKHO je MOHOBUTU Aa NOMeHyTa

mopdonoLKa jeanHuua odyxsaTta ABa CMBa U TO
cnms LLyTnnosaykor NOTOKa, Y OKBUPY Kojer ce Ha-
nasn 14 napuena, n cam besmmeHor notoka y
OKBMPY Kojer ce Hanasu 9 napuena (cavka 1).

OueHa nHTeH3uTeTa €PO3NOHUX npoueca

BpeaHOCTM MHTEH3MTETa epo3MOoHMX NpoLieca
Ha UCTPaXKMBAHOM MoapyYjy cy aedUHNCaHE MeTO-
[0M noTeHumjana eposuje npodecopa Maspmnosu-
ha 3a LenoKymnHo noapyuyje UCTpaXKMBakba U Npu-
meHom RUSLE mopena Ha nosbonpusBpeaHMMm
nospLInMHaMa.

AHann3oM epo3nOHNX NpoLeca Ha OCHOBY KO-
eduuUMjeHTa epo3nje, 3a pypasHO noapydje Tepu-
Topuje onwTMHe BoxaoBal, Ha Kojoj ce mopdono-
WKa jeamHuua LyTMnosaykor moTtoka Hanasw,
yTBphHEHO je cmatberbe MHTEH3UTETA epo3uje of,
cpeare ayduHcke (Z=0,61), npeko cpegrbe nosp-
WwuHcKe (Z=0,42) po cnade NoBpLWMHCKe epo3uje
(2=0,24) (Lazarevic et al., 2016).

C 0d3npom ga ce mopdonoLKa jeanHuua Ly-
TWNOBAYKOT NOTOKA CacToju U3 ABa 3acebHa cnuBa:

— Tpaxuua

2 {
MopoOnoLIKe 1 N, 16 10 / 2z /r—/
jeannnge \ i §
WyTunosa-kor \
noToka

—— Tpanuua namehy fsa

o

cnvsa o
— [panuya navehy o2
napuena

Cnuka 1. Kapta mopdonowke jeamHuue LLyTnnosau-
KOr NMOTOKa ca napuenama.
UsBop: ayTOp.
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LUyTnnosaykor n besnmeHor notoka (caunka 2),
fodujeHe cy aBe cepuje pesynTata. Pesyntatu cy
o00jeanHbeHN, YuMe cy AodujeHe KoHauYHe BpeaHo-
CTU YKYMHe Npou3BoAH-e (NpoayKLmje) epo3MoHor
HaHOCa W cpeftbe rofullbe 3anpemMmHe NpoHoca
HaHOCA Koju ce TpaHCnopTyje ca MopdO/OLLKe je-
anHnue (Tadena 2). Metogom npodecopa Maspu-
noswuha, Ha noapyyjy mopdonoluke jeanHuue Ly-
TUNOBAYKOr NMOTOKA, 3a CTakbe Mpe NpumeHe
mogena uspaheHa je kapta eposuje (camka 3), ca
npoce4yHom BpegHowhy KoeduumjeHTa eposuje
040,27, wTo yKasyje ga y camey npeosnahyjy npo-
uecu cnade mewosuTe eposuje. 3acTyn/beHocCT
€pO3MOHUX NpoLeca je NpuKasaHa y Tadenu 3, us
Koje ce Buau Aa npouecu cnade eposuje 3ayamma-
jy 71,94%, npouecu Bpao cnade eposuje 19,92%,
a npouecu ocpeare eposnje 8,14% nctparkmaHe
noBpLUMHE.

C 063Mpom fa BpeaHOCTM Koje oarosapajy
NPUPOAHOM MHTEH3UTETY ryOUTaKa 3eM/bULLITA U3-
Hoce og 70-100 m3/km?/god (Gavrilovié, 1972),
aodujeHn noaaLum yKkasyjy Ha HEOMNXO4HOCT Npu-
MeHe NPOTUBEPO3NOHMX PafoBa U Mepa Y by
cnpeyvyaBakba LUTETHOT AejCTBa epo3nje Ha rydutak
3em/bMLUTA.

BpeaHocTn napameTapa Koju ynase y npopa-
YyH ryduTaka 3emsbumiuTa npumeHom RUSLE moge-
Na, 3a cTarbe npe u nocse ypehera sem/buLTa, ce
pasnukyjy y daktopy C (bakTop SusbHOr NnoKpusa-
ya) u ¢akTopy P (daKkTop npoTMBEPO3UOHUX
Mepa). CXo4HO TOME Ce MOKe 3aK/byunTH [a Bpes-
HOCTM MHTEH3WTeTa ryduTaKa 3eM/bULLITA OUPEKT-

Tadena 2. BpeaHOCTU YKyMNHe rofuiikbe NpoayKuumje
HaHOCa U cpeatbe roguLLHe 3anpeMuHe NPpoHoca Ha-
Hoca npema metoam npodecopa faspunosuha, Kao un
HMXOBUX CreundUYHMX BPeLHOCTH, KoeduumjeHTa
peTeHLMje HaHoCa M KoedULMjeHT epo3uje 3a Noapyy-
je mopdonoLuke jeamHuue LLlyTunosaykor noToka.

Mopd. Jepn,
LlyTMnoBayKor NoToKa

Wgod (m3/god) 2770
Wgodsp (m?/km?/god) 387
R(/) 0,19

G (m3/god) 523

G (m?/km?/god) 73
Z 0,27

U3BoOp: ayTop.

HO 3aBWUCe of, HauMHa Kopuwhera 3em/buLTa U
npMmMeHeHNX KOH3epBaLMOHUX mepa. BaxkHo je
Harnacutu ga cy npuankom npumeHe RUSLE mo-
Jena pasmaTtpaHe camo nosbonpusBpesHe NoBp-
LUIMHE, [IOK Cy OCTasie NoBpPLIMHE n3dayeHe U3 npo-
pauyyHa (napuene 2, 5, 21, 22 n 23).

Ha ocHoBY nogaTaka npey3eTux ca cajta PXM3
Cpduje, nodbujeHa je BpegHOCT cpeare roantbe
KOZIMYMHE NafaBMHA Ha METEOPOJIOLLKO]j CTaHULM
beorpag — OncepsaTtopuja, 3a nepuog og 1991. oo
2015. roguHe, Koja nsHocm 710,79 mm. MNMpume-
HOM jeaHauymHe Grimm-a (2003), y3 ycBojeHy
BpeAHocT 1,3, emnupujckor koeduumjeHTa b 3a

—— pahula
viopdanoluke
jeAnavue
Uytunosadkor
notoka

— Tpanuua usmely asa
crivea

—— V3oxunce o

Cranhm Tok o=

——— ToBpeMeHH TOK

0,11-0,20

0,01-0,10
0,41-0,56
0,56-0,70
1000

Cnuka 2. KapTta nsoxmncu mopdonoluKke jeanmHuue
LLlyTnnosaykor noToka.
UsBop: ayTop.

CnukKa 3. KapTa epo3uje Mopdonowke jeauHuue Ly-
TWUOBAYKOT NMOTOKA.
WUsBop: ayTOp.
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Tadena 3. NpocTopHa pacnogena MHTEH3UTETA epo3uje Mo METOAM NoTeHUMjana eposuje npodecopa Maspu-
nosuha, 3a nogpyuje mopdonoLwke jeamHuue LLyTunosaykor noToka.

EKcuecuBHa Jaka Ocpegha Cnaba Bpno cnada
eposuja eposuja eposuja eposuja eposuja
Mopdorowka 0,00 0,00 0,58 5,15 1,43
jeamHuUua
LLlyTnnosaykor
% 0,00 0,00 8,14 71,94 19,92
NoTOKa

UsBop: ayTop.

Hawy reorpadcky WKpKHY, oduja ce aa dpakTop
epo3unoHe cHare 3a Mopdo/oLWKY jeanHuuy LLyTu-
NIOBAYKOr MOTOKa Koja nsHocu 924,03 Micm/ha/h.
BpeaHocTtn ¢akTopa K cy fodujeHe npeko Homo-
rpama (npunarogmo Foster, 1981; Walker, 2004).
BpeaHoctu dakTopa Harnda u ayxuHe napuene, L
nS, ce kpehy y pacnoHy og, 5,55 — 13,64% Harnda
1 namehy 260-960 m ay*KunHe.

dakTop duspHor nokpmeaya C je ogpeheH Ha
OCHOBY MPOLEHTYaNHe 3aCTyN/beHOCTU KYATypa Ha
CBaKoj napuenu u BpeaHoctn paktopa C 3a cBaKy
KynTypy. 3a cBaky napueny oapeheHa je cpearba
BpeaHocT dpakTopa C, TaKo LWITO je U3BpLIEHA MOH-
JAepauuja 3a pasanynTe NOBPLUMHE NoA KyATypama
ca pasnmnuntum C paktopom. Cpeara BpegHOCT
¢dakTtopa C ce no napuenama pasvKyje npe u no-
cne npumeHe mogena dyayhe npoussoge npo-
decopa3natuha (1994). Cpeatba BpegHoCT pak-
Topa C, 3a UMTaBy MOPPOOLLKY jeAUHULY U3HOCK
0,42 npe, n 0,23 nocne npumeHe mogena.

MNpe ypehera 3em/buLLTa, HA UCTPANKMBAHUM
NnoBpLUMHaMa, HUCY NPUMEHEHE KOH3epBaLMoHe

mepe 1 pagosu. Cpearba BpeaHocT pakTopa P, 3a
ynTasy MopdooWKy jeanHuLy nsHocu 0,86 npe,
1 0,27 nocne npumeHe mogena.

CpefitbM roamwby ryduTak 3emsbumLLITa 3a CTa-
e npe npumeHe mogena dyayhe npoussogre
nsHocu 3,44 t/ha/god. MpumeHom mogena dyayhe
NpPoOun3BOAHE CMakbeHU CY epo3noHU ryduum 3e-
MJ/bULLTA Ha CBMM Napuenama, U CBEAEHU Cy UC-
nog, ToNepaHTHUX BPeAHOCTM Ha napuenama 16 u
19. Cpearby roaniby rydutaka 3em/builTa nocne
npumeHe mogena, 3a Yntasy MopdO/IOLLKY jeam-
Huuy, je 0,50 t/ha/god, uume ce mogen y norneay
CMatberba epo3NOHUX TyduTaka NoKasao edumka-
CHWMM 3a AaTo noapyyje.

TonepaHTHe BPeAHOCTU CPeatbMX roguLLHbUX
ryduTaka 3emsbuLTa cy A40OMjeHM Ha OCHOBY fedu-
HUCaHWUX AyOMHA 3eM/bULLTA Ha NapLenama, Tako
ha cy pobujeHe BpefHOCTN epo3nOHMX rydutaka
3eM/bULLITA Makbe 0, TONIEPAHTHUX Ha UCTPaXKMUBaA-
HUM MapLenama, oCMm Ha napuenama 16 u 19.

HakoH aeduHUcatba epo3noHmMX ryduTaKa 3e-
M/bMLWTA Npe u nocne ypeherwa n gedmHncara

15

10

fy6uum sembuwTa (t/ha/god)

1 3 4 6 7 8 9

Mpe npumeHe moaena

I TonepaHTHU ry6uum 12,25 13 13 10,9 10 12,1 | 12,85

10 11 12 13 14 15 16 17 18 19 20
.HaKOH npumeHe mogena | 0,3494 | 0,4036 | 0,4188 | 0,4427 0,5053 0,4094 0,4388 0,5791 0,55850,5682 | 0,627 0,3838|0,7098 0,4595 0,399 0,6032 0,6601 0,4038

3,27852,9825 1,8978 3,7618 |4,4181 |3,3501 |1,7906 1,5471 4,2587 2,4578 |1,6056 3,1259 4,842 4,5523 4,9078 4,1157 52004 3,7589
11,2

17

18
19 20

11,2 10 10 8,2 10 1 55 10 1 9,1

MpaduK 1. CymapHu npernes BpefHOCTV MHTEH3UTETA epo3uje Ha napuenama odyxsaheHMm npopavyyHom, 3a
cnyyaj npe v nocne ypehetrba, Kao v BpeHOCTM TONePAHTHUX ryduTaKa 3em/buiuTa fodujeHnx USLE moaenom.

U3BoOp: ayTop.
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Tadena 4. Mogaen dyayhe NnponsBoaHbe ca acnekTa o4yBatba 3eM/bULLHKX pecypca npodecopa 3natuha (1994),
3a noapyuje mopdonoLuke jeauHuue LLyTuaoBaYKOr NOTOKa, iereHaa: nereHaa: MMl - npoTMeeposmoHm nio-
popeam, B - Bohwaum, BCT - Bohkaum ca camotepacuparem, BT - Bohrwaum Ha Tepacama, M - nawmaum,

W - wyme.
Hasus Huje Cnaéo Cpeame Jako Beoma jako
CEY3 YrpOXKeHo YrpOXKeHo YrpOXKeHo YrpOXKeHo YrpoXKeHo
CEY3 1 2 3 4 5
UHpekc WUEY3 WUEY3 WUEY3 UEY3 UEY3
EY3 <1.00 1,01-2,00 2,01-7,00 7,01 - 28,00 > 28,00
o o nni+sB nrno + B
0°-4 56,4 nns +B 41,60 B n
o o nn2+B
4°-6 137,36 nne + B Mrio + B B+ mn
w
=
= o 190 ha Mnn3 + BCT Mni1+ BCT
& 6°-12 226,83 nn7 + BCT 13,32 mn mn
12°-18° nn4v BT nng v BT nniz2 v BT BT mn
18° - 25° BT BTV M M nviu
> 25° n n ] ] L
MU3Bop: M. 3naTtuh (1994) u aytop
BpeAHOCTM TonepaHTHMX rydutaka npema  coje (nosehare sehe og 70 nyTa), 3aTMM NOBPLUK-

Wischmeier-an Smit-a (1978) (rpa¢uk 1), ge-
dUHUCaH je 1 cTeneH epo3noHe YrPOXKEHOCTH 3e-
MJ/bULLTA Npe U nocne ypeherba 3em/bULLITA.

Mpepnor cuctema 3awwTUTE 3eM/bULLITA OF, €PO-
3uje

Ha ocHOBY epo3noHe yrpoXKeHOCTU 3eMJ/bU-
wTa u Harnda, ytBpheHo je pga cy 3acTyn/beHe
napuene Ha HeyrpoXKeHUM U CpeaHbe YrPOXKeHUM
3eM/bULITMMA, Ca pacnoHom Harmba opg 0°-4°, 4°-6
M 6°-12°, npu Yyemy ce Ha Harudbmuma og 0°-4° n
4°-6 NnpuMekbyjy NPOTUBEPO3NOHM NAoAopeamn U
BOhHbaUM, a Ha Harmduma og 6°-12° ce npumerby-
jy npoTMBepo3noHKN nnogopeam n sBohrwaum ca
camoTepacuparem (Tabena 4).

CTpYKTypa no/bonpuBpeaHUX KyaTypa 3a on-
WTUHY BoxaoBsal,, 04HOCHO OKONMHY Punkba, 3a
Mmopdonowky jeanHuuy LLyTunosaykor noTokKa,
npeyserta je ca cajta P3C. [padunyKM je NpMKasaHo,
paav dosber yBuaa, NpoMeHa HaumHa Kopuwhera
3eM/bULLTA CAaMO OHMX MOBPLUMHA M KYATYpa Ha
KOjuMa A0na3n 4o npomeHe (rpaduk 2).

JacHo ce moxe BMAETU fa ce Ha NoApPYYjy MOp-
donouike jeguHuue LLlyTunosaykor NoToka nose-
haBajy nospwwmHe nog opaHuuama 3a 11,54%, npu
YeMy ce NPOMeHe JellaBajy npe ceBeray 3acTynsbe-
HOCTU cyHUOKpeTa (nosehare Behe og 20 nyTa)

He nog nvBagama 3a 94,53%, [oK ce Hajsehu no-
pacT 6enexu Kog nospLiMHa nog sBohkwauuma, u
n3HocK 499,86%. NMoseharbe yyewha nomeHyTUx
KYATypa ce OABWja Npe cBera Ha pavyH NoBpLIMHA
nog, nawrauMma Koje ryde cBojy 3aCTyn/beHOCT
noTnyHo, npumeHom mogena dyayhe npounssoa-
e, 0K ce NoBpwMHe nog Bohapcknm Kyntypama
LWMpPE M Ha payvyH NOBPLUMHA APYTUX KYATYpa.

350

300

250

200

150

MospwuHa (ha)

100

50

I I | -
OpaHuue Nusape MNawraum Bohrauu
Mpe ypehetva 287,35 34,52 139,07 14,66
Mocne ypeherwa 320,509 67,151 0 87,94

padumk 2. HaumH Kopuwhera 3em/buLITa Npe 1 no-
cne ypehema.
WUsBop: ayTOp.
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EKOHOMCKMU epeKTU NpUMeHeHOr HaunHa
ynpas/bakba

KBaHTUdMKOBare TPOLLIKOBA U NpUXoAa Nnpe u
nocne ypehera 3em/bULLTa 3aCHMBA CE Ha KaJlKy-
Nauyju jeANHUYHKUX LLeHa noansakba BohrbaKka 1
penosHe npousBogre. OdyxBaTa Kankynauujy
NpPOn3BOAHE N HOBYAHMX ynarara npe ypehera
3eM/bULLTA, BPEAHOCTU NPOU3BOAHE U UHBECTU-
LMOHMX ynarawa nocne ypeherba 3em/buita u
peKanuTynaumjy TPOLIKOBa U NPMUX0OAa 3a CTakbe
npe v nocne ypehera. Kankynaumje je AMHUYHUX
LeHa nogusarba BohHaka cagpike TPOLLKOBE Npu-
npeme 3em/buLLUTA, Cafikbe, Here 3acaja W nocTa-
B/bakba Hac/IoOHa (YKOAMKO je noTpedHo). Kankyna-
uvje jeAMHUYHUX LeHa pefoBHe NpPou3BOAHE
npescTaB/beHe cy 3a CTakbe npe 1 nocse ypehera
3eM/bULLTA 32 OU/bHE KYNTYpe: KYKYpys, CYHLO-
KpeT, coja, NyuepKa, cMmela Tpasa, jadyka, Kpy-
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10000000
8000000
6000000

4000000

\\

0 2 4 6 8101214161820 2224 26 28 30 32 34 36 38 40
%

2000000

0

e [1pVIXOAM Tpowkosu

paduk 3. UHTepHa cTona npuHoca 3a Nogpyyje mop-
donowke jeannHuue LLlyTnosaykor noToKa.
WUsBop: ayTOp.
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lpaduK 4. Pok nospahaja ynoxeHux cpescTasa 3a no-
apydje mopdonoLuke jeanHuue LLyTnnosaykor NnoToka.
UsBop: ayTop.
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Mpuxogn 4287001
B Tpowkosu 2902756,4

paduk 5. OAHOC KOPUCT-TPOLLAK 3a NOAPYYje Mop-
donowke jeanHuue LLlyTunoBayKor noToKa.
WUsBop: ayTop.

LWKa, OpecKBa, Kajcuja, WibMBA, TPELHba, BULWLHA,
MasIvHa, KyNuHa n opax.

Ha nosplmrHama nog, pasnMynTum HauYMHOM
ynpaB/bakba 3eM/bULLTEM, MPUKA3aHa je EKOHOM-
CKa oueHa mep/buBUX edeKkaTa NMpUMeHEHUX
Mepa No AMHAMUYKMM MeTogamMa U TO: MHTepHa
cTtona npuHoca (M1CM), pok nospahaja ynoxeHUx
cpeacrasa (PMYC), ogHoc kKopucT-Tpowak (K/T) n
HeTo cagalwba BpegHocT (HCB).

MHTepHa cTona npvHOCa NpyMeHeHUX pagoBa
npema mogeny dyayhe npoussoge ca acnekta
o4yyBakba 3eM/bULLIHUX pecypca, usHocu 27,60%
(rpadmk 3). Nopeherbem oBako AodMujeHe nHTepHe
cTone NpMHOCA Ca peaslHOM KaMaTHOM CTOMOM, Koja
usHocu npema MehyHapogHoj daHLm 3a pa3soj, 3a
Halwe ycnose 1 3emsbe nctouHe Espone 12%, NCN
je Beha og peanHe KamaTHe cTone. Ca cTaHOBMLLITA
No/bONpPUBPELHOTN ra3AMHCTBA EKOHOMCKM je onpas-
[aHO WHBECTULIMOHO yNarakbe y 3alTUTy 3eM/bU-
LUTa Of1 epo3uje U MPOMU3BOAHY Ca aCreKTa ovyBaka
3eM/bULLIHMX pecypca. OBa KOHCTaTauuja ce 3acHu-
Ba Ha Tome Aa ce Ha ceakmx 100 ynoxxeHunx espa
nobuja 15,60 eBpa uncTe akymynauuje.

Pok noepahaja nokasyje 3a Koje ce Bpeme y/o-
YKEHW KanuTan Mo)Ke NOHOBO BPaTUTU, OAHOCHO
ocnodogutu. Npema fodujeHum pesyntatuma,
BMAM ce Aa pok nospahaja ynoxeHUx cpeacTaBa
n3HocK 7 roamHa. Y umsby yTBphrBarba eKOHOMCKe
OnNpaBAAHOCTM ynarakba y 3alTuUTy 04, eposuje u
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dyayhy npoussogmy, M3BpLUEHO je nopeherbe ca
OYKMHOM BeKa Tpajarba npeasuheHor cuctema u
nepuosom noTpedHUM 3a OTNAaTy KpeauTa Koju
baHKa nponucyje. MNokasano ce Aa je EKOHOMCKM
OrnpaBAaHO yaaraT y NpojeKkToBaHe NpoTUBepPo3u-
OHe pafoBe v NPOU3BOAY Ha ypeheHom 3emsbu-
wTy, c 0d3upom aa npeasuheHn nepmog Tpajatrba
cuctema usHocu 15 rognHa, a nepuog otnaarte
KpeamnTa usHocu go 10 roguHa (rpaduk 4).

BpeaHocT oa 1,48 nodujeHa AMHAMUYKOM Me-
TOAOM OAHOC KOPUCT-TPOLIAK NpeacTaB/ba Bpes-
HOCT O4HOCA YKYMHWUX rOAMULLIHUX KOPUCTU U YKYN-
HUX TPOLIKOBA, AMUCKOHTOBAHWUX Ha MOYETHU
MOMEHAT AUCKOHTHOM cTonom og, 12% (rpaduk 5).
[odwnjeHa BpeaHocT Beha og, 1 yKasyje Ha ucnna-
TUBOCT MHBECTULIMOHOT yNaraka, Npu Yemy ce 3a
CBAKM eBPO Y/NIOXKEHUX CPeACcTaBa OCTBAPU NPUXOL,
op 0,48 espa.

HCB n3Hocu 1.384.244,60 eBpa, WTO yKasyje
[la 0Baj MHBECTULIMOHM NOAYXBaT y TOKY CBOT BEKa
Tpajatba gonpuHocu nosehawy maTepujanHe
OCHOBE WHAMBUAYA/NHUX Fa34MHCTaBa Ha No4pyYjy
mopdonowke jeanHnue LLlytnnosaykor notoka. C
o063upom ga je HCB Beha oz Hyne, onpasgaHo je
ynaraTu y npojekToBaHe eKOHOMCKe pajoBe U
NPOM3BOAY Ca acneKTa o4vyBaka 3eM/bULLHUX
pecypca Ha npoy4aBaHom nogpydjy (rpaduk 6).

TecTuparbe KanauuTeTa cCTBapakba NPMXoaa og,
NpOojeKTa, y cnyyajy MU3meHe noYeTHUX YC0Ba, Bp-
LIEHO je aHa/IM30M OCET/bUBOCTU (CEH3UTUBHOM
aHanmsom). OcetbusocTt UCMN mepeHa je y ogHocy
Ha NpoOMeHe roAuLWHbKX NPUXoAa M TPOLIKOBA, U
TO TaKO LITO CYy 3aZjaBaHe Be/IMYNHE NPOMeEHa No-
MEeHYTUX MokasaTtesba 3a 10%, y NO3UTUBHOM U
HeratTuBHom cmucny (rpadumk 7). AHanmnsom ce
BUAM @ NpUXoa MoKe aa onagHe 3a 32,29% a aa
WMHTEepHa cTona NpMHoca He nagHe ncnog 12%. Ta-
Kohe roauwu TpowkosmM ce mory nosehatu 3a
47,70% a pa MHTepHa cTona MPUHOCA jow yBeK
dyae Ha rpaHMUM peHTadUAHOCTH, WTO NoKasyje
[a je MHTepHa cTona NpUHOCca HeLWTo OCeT/bMBUja
Ha NPoMeHe npuxoaa.

AHann3a oceT/bMBOCTM poKa nospahaja yno-
YKEeHUX CpeAcTaBa je U3BpLUEHa y 04HOCY Ha npo-
MeHe roambuX Npuxoaa TPOLLIKOBa NPOU3BOA-
we. U3 rpadumka 8 jacHo ce Buau ga ce npwu
yMmatbeky npmxoaa 3a 32,29% u nosehatby Tpo-
WKoBa 3a 47,70% ponasun 4o rpaHuue peHtadua-
HOCTW.
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Fpaduk 6. HeTo cagawrba BpeAHOCT 3a nogpydje
mopdonoLke jegnuHuue LLyTnnosaykor noToka.
U3Bop: ayTop.
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padumk 7. CeH3UTMBHA aHaNM3a UHTEPHe cTone Npu-
Hoca.
WUsBop: ayTop.
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paduk 8. CeH3UTMBHA aHaM3a poKa nospahaja yno-
YEHWX cpeacTaBsa.
WUsBoOp: ayTOp.
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3AKAYIIIN

Mpema meToan npodecopa Maspunosuha, Ha
noapyyjy mopdosnowke jeauHuue LLytnnosaykor
NOTOKa AOMWHAHTHM Cy Npouecu eposuje IV KaTe-
ropuje, ogHocHo cnade eposuje MeLoBMUTOr, Mo-
BPLIMHCKOT 1 AyduHCKor Tuna. BpeaHocTt Koedu-
unjeHTa eposuje Z nsHocu 0,27 3a ncTpaxkmsaHo
nogpyuyje. CneunduyHe BpeAHOCTU YKYNHE rogm-
WHe NPoAYKLMje HaHOCa U cpeaHer roauilHber
npoHoca HaHoca 3a u3Hoce 387,27 m3/km?/god n
73,13 m3/km?/god. NMpema RUSLE moaeny npoceu-
HU ryduum 3emsbuwTa nsHoce 3,44 t/ha/god n
0,50 t/ha/god 3a ctarbe npe u nocne ypehema.
HakoH ypehera rydbuum sem/buiTa cy Ha CBUM
no/bonNpMBPELHNUM NOBPLIMHAMA NapLena UCNOL,
TONEPAHTHUX BPEAHOCTH.

Mpema mogeny dyayhe npounssogre npode-
copa 3natuha 3a nogpyuje beorpaga, sgedmHucaHe
Cy napuene Koje HUCY yrposkeHe, Ha Harnduma
0°-4°,4°-6 n 6°-12°, n ca cpeabMM CTENEHOM Yrpo-
YEHOCTM Ha Harnbmuma 0°-4°un 6°-12°. loMUHaHTHe
cy npomeHe nosehaka nosplwmHa nog sohap-
CKMM Ky/nTypama Ha padyH APYrux Kyatypa og,
499,86% y opHOCy Ha npehalukby nospLnHy. [o-
nasu n go noseharba NOBPLIMHA MOA OpaHULLAMA
3a 11,54% v nuBagama 3a 94,53%, y oaHocy Ha
npehawme cTakbe, Ha pavyyH NOBPLUMHA MOZ Na-
WHaLUMMa Koje ce ryde noTnyHo.

MHTepHa cTtona npuxoga nsHocu 27,60%. Pok
nospahaja ynoxeHux cpeacrasa je 7 rogmMHa A0K
je npeasuheHa ay»KuHa Tpajarba cuctema 15 rogu-
Ha. OgHoc KopucT-Tpowak je 1,477. HeTo capa-
WH>a BPeAHOCT MMa BpegHocT Behy o Hyne u ns-
Hocu 1.384.244,60 eBpa. MorKe ce 3aKk/byunTn aa
ynarawe y npoTMBepoO3voHe pajoBe U bMMa
npeasuheHy NponsBoatby, MMa 3a0B0/baBajyhy
€KOHOMCKY epeKTMBHOCT. [la &1 MHTepHa cTona
NPUHOCA Nana Ha peasHy KamaTHy CTOMNY M POK MNo-
Bpahaja nosehao ca 7 Ha 15 roamHa, HEONXOAHO je
ha ce npuxoam ymarse 3a 32,29%, og4HOCHO TpO-
wkosu nosehajy 3a 47,70%. Hemepsbusu edektn
MHBECTULIMOHOT ynaraka ce orfeaajy y 3altuTu
3eM/bMLUTA OZ Aerpajaunje, peryamcary BogHor
pexmma, 3awTnTn og dyjuuHMx nonnaea, cywa,
BeTpa v cHera, Nodosbluakby EKONOLKUX YCI0BA
cpeavHe, onnemeruBaky KUBOTHE cpeauHe,
CTBapakby NOBO/bHE MUKPOKIMME, CTUMY/INCAHY
no/bonNpuBpeaHe NPOU3BOAHbE, KA0 U Pa3Bojy py-
panHor nogpydja. C 063Mpom Aa NnocToju 3HavajHa
€KO0/I0LWWKa M eKOHOMCKa ONpPaBAaHOCT yaararba Ha
noapy4jy mopdonouwke jeguHuue LLytnnosaykor
NOTOKa, Y3 HMU3aK CTeMNeH PU3MKa U HECUTYPHOCTU
MHBECTULM]e, Y3 NO3UTUBHY OLEeHY HeMep/bUBUX
edekaTa ynarakba, MOXe ce 3aK/by4ynTH aa ce yna-
rakba y HaBegeHe paZioBe BeOMa ucnare.
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ENVIRONMENTAL AND ECONOMIC EFFECTS OF INVESTMENTS IN
SUSTAINABLE LAND MANAGEMENT IN THE BASIN OF SUTILOVAC
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Dr Miodrag Zlati¢, University of Belgrade, Faculty of Forestry
Dr Mirjana Todosijevi¢ University of Belgrade, Faculty of Forestry

Abstract: This paper presents the results of an erosion processes research on the territory of
the morphological unit of Sutilovacki stream, the prevention measures of same processes, as
well as the justification of socio-economic investments and a sensitivity analysis of the eco-
nomic efficiency parameters. The research includes a period from 2017-2032 year, whereby the
evaluation methods of professor Gavrilovic¢ are applied in erosion process intensity assessment,
on the whole research area, and universal soil loss equation — USLE, on the agricultural land
area. Different rates of soil erosion vulnerability are established on the whole research area by
applying these methods. Present erosion processes are prevented by the predicted model of
future production from the aspect of soil resource protection in the area of the city of Belgrade,
by professor Zlati¢ (1994). Erosion soil losses are significantly diminished and reduced under a
tolerable limit, along with the accomplishment of socio-economic justification of investment,
examined by the dynamic methods of internal rate of yield, term for the repayment of invested
funds, cost-benefit ratio, and net present value. In addition, an analysis of internal rate of yield
sensitivity and term for repayment of invested funds are executed. The obtained data indicate
justification of the investment.

Key words: soil erosion method of professor Gavrilovi¢, RUSLE, model of future production,

dynamic methods, analysis of sensitivity.

INTRODUCTION

Since the second half of the twentieth century
until today, there has been a growing trend of
leaving rural households and the migration of peo-
ple to cities and changes in the way land is used,
so that the areas under meadows, orchards and
vineyards are formed at the expense of areas un-
der arable land and pastures (Zlati¢, 1994). This
has led to a reduction in the intensity of erosion
processes in rural areas of Serbia. Unfortunately,
no matter how good it was from the aspect of pre-
serving the land, this is not a consequence of
meaningful, planned and sustainable land man-
agement in the territory of our country. Such a
situation shows that the country does not have a
developed awareness of the primary role of land,
and therefore also no adequate strategy for its
preservation.

In the territory of the city of Belgrade, which
belongs to the morphological unit of the Sutilovac
stream, there is a trend of spreading urban areas

at the expense of agricultural ones. This results in
a change in the way land is used and the reduction
of agricultural production, which is the case both
in the territory of the Belgrade municipality of Voz-
dovac and throughout the territory of Serbia (La-
zarevic etal., 2016).

Sustainable land management is a “proper”
way of land use. Today, different models of sustain-
able land management are applied in the world,
which are directed at adequate activities in pre-
venting erosion destruction of the soil, first of all by
an adequate way of processing, with appropriate
yields and economic effects of such production.

The subject of this research are the ecological
and economic effects of investments in sustaina-
ble land resource management in the area of the
morphological unit of the Sutilovac stream.

The main objective of the research is to simul-
taneously obtain the economic benefits of the pro-
jected production, satisfy the needs of the local
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population and prevent land degradation, thereby

preserving this natural resource. The aim of this

research was realized through:

1. theintensity of the erosion process evaluation,
i.e. the assessment of soil losses caused by
erosion processes,

2. proposal of the soil protection system against
erosion,

3. assessment of the economic effectiveness of
the sustainable management model, that is, of
increasing the productivity and ecological
function of the land.

A research period of 15 years was selected, ac-
cording to the average production life of fruit crops.

Description of the research area

Morphological unit of the Sutilovac stream is
located in the territory of the municipality of Voz-
dovac, in Belgrade, Serbia. The morphological unit
is located in the south of the municipality, in the
village of Brdani, on the border with the munici-
pality of Barajevo, between 44°36’57 “and
44°35’52” north latitude and 20°28’53 “and
20°32’16" east altitude.

The total area of the morphological unit is
7.15 km?, and consists of two catchment areas,
namely the Sutilovac and Bezimeni stream, with
areas of 4.37 km? and 2.78 km?. The highest point
of the morphological unit is at the altitude of
339 m and it is located on the western border of
the morphological unit, while the lowest one is at
232 m, and is located in the east. The average alti-
tude of the morphological unit of the Sutilovac
stream is 285.73 m, with an average inclination of
9.01%.

The Sutilovac stream has a constant flow in the
lower part of the stream, while in the higher part,
along with several tributaries, it is in the form of
occasional water flows, and represents the left
tributary of the Duboki stream, while the Bezimeni
stream appears along with its tributaries as an oc-
casional flow its length, and represents the left
tributary of the Topcider river. In the north there is
a catchment of the Ducevac stream, and in the
south of the Duboki stream. In the east there is
the Topciderska river, and in the west, the border
with the municipality of Barajevo.

The area of the municipality of VoZzdovac is
characterized by a moderate continental climate.

The area is under the influence of the Mediterra-
nean Sea and the Atlantic Ocean, and is sub-
merged under the influence of cold continental air
from the northern and northeastern parts of Eu-
rope (Lazarevic et al., 2016), with the mean an-
nual temperature and the amount of rainfall of
13.03 °Cand 710.79 mm (2017).

In the area of the morphological unit of the
Sutilovac stream, the most common type of soil is
brown forest soil, clayey-clayey in leaching and on
tertiary sediments

According to the geological structure, the most
common are glaciers, marl, clay marl, sand, gravel
and alverith.

According to their origins, in the rural part of
the municipality of VoZdovac there are artificially
restored, high and mixed forests. The forest man-
agement unit is characterized by the high richness
of floral autochthonous and allochthonous species
(PE Srbijasume, 2008).

In the area of the morphological unit of the
Sutilovac stream, the method of land use is de-
fined on the basis of a satellite image from 2017,
the previous description of the area in the study
Program of erosion protection and the proposal
for the designation of erosion areas with the pre-
scribed antierosion measures in the area of the
municipality of Vozdovac from 1988. and recon-
naissance of the terrain, as well as data taken from
the RSI RS website (2017).

MATERIAL AND METHODS

The methods used in this paper are divided
into 5 groups:

1. the methods of estimating the intensity of
erosion processes,

2. the model of future production from the
aspect of preservation of land resources,

3. dynamic methods for assessing the economic
effects of applied measures,

4. methodological approach to the selection of
prices,

5. the methods of risk and uncertainty
assessment in the field of erosion protection.
Methods of estimation of the intensity of ero-

sion processes, applied in the paper are the meth-

od of potential erosion by professor Gavrilovi¢ and
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the Universal soil loss equation, RUSLE. For the
purposes of quantification of erosion processes by
the mentioned methods, with data on the average
annual temperature of the air and the amount of
precipitation for the period 1991-2015 (2017), the
tools used for research were topographic map
with the scale 1: 50000, the satellite image, the
basic geological map of SFRY in size 1 : 100000
from 1970. (edition of the Federal Geological Insti-
tute), the pedological map of SR Serbia in the ratio
1: 50000 (edition of the Institute for soil research
Belgrade - Topcider) from 1966. and the study Pro-
gram of erosion protection and the proposal for
the designation of erosion areas with the pre-
scribed antierosion measures in the area of the
municipality of VoZdovac from 1988.

By the erosion potential method of professor
Gavrilovi¢, the values of the total annual produc-
tion and the average annual deposition of the sed-
iment material, and their specific values are ob-
tained:

W =TH VA e (1)
god go

d

W, - total annual production of deposits for the
catchment area (m3/year),

T - temperature coefficient of the catchment area
/),

Hyear - mean annual precipitation (mm),

1t - Ludolf’s number, 3.14159,

Z - the erosion coefficient of the catchment area

(/)I

A - surface of the catchment area (m?),

By the method of the Universal soil loss equa-
tion, RUSLE, the values of soil erosion losses were
obtained. RUSLE presents an empirical model and
contains six factors that influence the intensity of
soil losses, and has the following form:

A - loss of land per unit area (m3/m?/year),
R - erosion power factor (MJcm/ha/h),

K - soil erodibility factor (/),

L - factor of slope length (m),

S - slope factor (/),

C - plant cover factor (/),

P - factor of antierosion measures (/).

A model of future production from the aspect
of preservation of land resources, by professor
Zlati¢ from 1994 is based on the assessment of the
intensity of erosion processes according to the RU-
SLE model. According to the model, the index of
soil erosion vulnerability was established based on
the ratio of actual losses and tolerant soil losses by
Wischmeir in 1978, depending on the depth of the
soil profile. The degree of erosion vulnerability is
calculated on the basis of the soil erosion risk in-
dex values (Table 1):

IEUZ = A/GP oo (3)

A - Land loss per unit area (kg/m?/year),
Gp - allowed soil losses according to Wischmeir
(1978) (kg/m?/year).

Application of the model of professor Zlati¢ in
different conditions of environment and slopes,
establish production that will reduce soil losses
and establish positive economic parameters.

For the evaluation of economic effectiveness,
dynamic methods of estimating the economic ef-
fects of applied measures for the investigated
area are used:

1. theinternal rate of yield (IRY),
2. term for the repayment of invested funds

(TRIF),

3. cost-benefit ratio (C/B),
4. and net present value (NPV).

Methodological approach to price choices has
a significant impact on the profitability of the
planned conservation works in the investigated

Table 1. Index and degree of erosion vulnerability of the soil.

The name of the degree of erosion Not Poorly Medium Very Very very
vulnerability of the soil (SERI) endangered endangered endangered endangered endangered
CreneH EY3 1 2 3 4 5
MHaeke EY3 <1.00 1.01-2.00 2.01-7.00 7.01-28.00 >28.00

Source: Wischmeir, 1978.
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area. All the prices of necessary plantations were
taken from STIPS (Market Information System of
Serbia) (2017). Due to the instability of prices and
inflation, the average value of the RSD / EUR ratio
(EUR) for 2017, which is 1 € = 123 RSD, was taken.

The risk assessment method and the uncer-
tainty of investments in the field of erosion pro-
tection applied in the paper include a sensible
analysis of the internal rate of return and the re-
turn on investment.

RESULTS AND DISCUSSION

The area of the morphological unit of the Suti-
lovac stream is built on 23 plots, which are select-
ed according to the factors of erosion predisposi-
tion, way of use and hydrological factors, in order
to examine as much as possible, the degree of
vulnerability of soil by erosion. It is important to
repeat that the above-mentioned morphological
unit includes two basins, basin of the Sutilovac
stream, in which there are 14 plots, and the Bezi-
meni stream, which contains 9 plots (Figure 1).

Estimation of the intensity of erosion
processes

The values of the intensity of erosion processes
in the investigated area are defined by the method

of erosion potential by professor Gavrilovic for the
entire field of research and application of the RU-
SLE model on agricultural surfaces.

By analyzing the erosion processes based on
the erosion coefficient, for the rural area of the
territory of the municipality of Vozdovac, where
the morphological unit of the Sutilovac stream is
located, a decrease in the erosion intensity from
the mean depth (Z=0.61) was found, over a mean
surface erosion (Z = 0.42) to the poor surface ero-
sion (Z = 0.24) (Lazarevi¢ et al., 2016).

Since the morphological unit of the Sutilovac
stream consists of two separate basins: Sutilovac
and Bezimeni stream (Figure 2), two series of re-
sults were obtained. The results were merged, re-
sulting in the final values of the total production
(production) of the erosion sediment and the
mean annual volume of the deposit transfer which
is transported from the morphological unit (Table
2). By the method of professor Gavrilovi¢, in the
area of the morphological unit of the Sutilovac
stream, for the state prior to the application of the
model, a map of erosion (Figure 3) was made, with
an average value of the erosion coefficient of 0.27,
which indicates that the processes of poor mixed
erosion prevail in the basin. The representation of
erosion processes is shown in Table 3, which
shows that the processes of poor erosion occupy
71.94%, processes of very poor erosion 19.92%,
and processes of central erosion 8.14% of sur-
veyed area.
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Figure 1. Map of the morphological unit of the
Sutilovac stream with plots.
Source: author.

Figure 2. A map of the morphological unit of the
Sutilovac stream.
Source: author.
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Table 2. The values of total annual production of the
erosion sediment and average annual volume of
sediment transport according to the method of
professor Gavrilovi¢, as well as their specific values,
coefficient of retention and coefficient of erosion for
the area of the morphological unit of the Sutilovac
stream.

Morph. unit of
Sutilovac stream

year (m3/year) 2770
Wyearsp (m3/km?/year) 387
R (/) 0.19

G (m?/year) 523

G (m3/km?/year) 73
z 0.27

Source: author.

0,01-0.10
0,11:0,20

750
1000

Figure 3. Map of the erosion of the morphological
unit of the Sutilovac stream.
Source: author.

Since the values corresponding to the natural
intensity of soil losses amount to 70-100 m3/km?/
year (Gavrilovi¢, 1972), the obtained data point
to the necessity of applying antierosion works and
measures in order to prevent the harmful effect of
erosion on the loss of soil.

The values of the parameters that are included
in the calculation of soil losses using the RUSLE
model, for the before and post condition, differ in
factor C (factor of the plant cover) and factor P (fac-
tor of antierosion measures). Accordingly, it can be
concluded that the values of the intensity of soil
loss directly depend on the way land is used as well
as the applied conservation measures. It is impor-
tant to emphasize that only agricultural areas were
considered during the implementation of the RU-
SLE model, while the remaining areas were exclud-
ed from the calculation (lots 2, 5, 21, 22 and 23).

Based on the data taken from the RHSS Serbia
site, the mean annual precipitation quantity at the
meteorological station Belgrade - Observatory was
obtained for the period from 1991. to 2015., which
amounts 710.79 mm. Using the Grimm equation
(2003), with the accepted value of 1.3 and the em-
pirical coefficient b0 for our latitude, the erosion
power factor for the morphological unit of the Su-
tilovac stream is 924.03 MJcm/ha/h. Factor K val-
ues were obtained through a nomogram (adjusted
by Foster, 1981; Walker, 2004). The values of
the inclination factor and the length of the plot, L
and S, range in the range of 5.55 - 13.64% of the
slope and between 260-960 m in length.

The factor of the plant cover C is determined
on the basis of the percentage representation of
cultures in each plot and factor C values for each
culture. For each parcel, the mean value of factor
C was determined by weighting for different sur-
faces under cultures with a different C factor. The

Table 3. Spatial distribution of the erosion intensity by the method of the erosion potential of professor
Gavrilovi¢, for the area of the morphological unit of the Sutilovac stream.

Exces_s. ve Heavy erosion Medl.um Slight erosion Very S.I ight
erosion erosion erosion
Morphological 0.00 0.00 0.58 5.15 1.43
unit of
Sutilovac
% 0.00 0.00 8.14 71.94 19.92
stream

Source: author.
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mean value of the factor C is different in plots be-
fore and after the application of the future produc-
tion model of Professor Zlati¢ (1994). The mean
value of factor C, for the whole morphological
unit, is 0.42 before, and 0.23 after the application
of the model.

No conservation measures and works were ap-
plied before the lands were cultivated in the inves-
tigated areas. The mean value of factor P, for the
whole morphological unit, is 0.86 pre, and 0.27
after the application of the model.

The average annual loss of land for the state
before the application of the future production
model is 3.44 t/ha/year. The application of the fu-
ture production model reduced erosion losses of
land in all plots, and were reduced below tolerant
values on parcels 16 and 19. The average annual
loss of soil after the application of the model for
the entire morphological unit is 0.50 t/ha/year, by
which the model in terms of reduction of erosion
losses proved effective for the given area.

The tolerant values of average annual land
losses are obtained on the basis of the defined
depth of soil in the plots, so that the obtained ero-
sion loss values of the land are lower than tolerant
in all plots, except in plots 16 and 19.

After defining the soil erosion losses before
and after the model application and defining the
values of tolerant losses according to Wischmeier
and Smit (1978) (graph 1), the degree of erosion
vulnerability of soil before and after the land is de-
fined.

Proposal of the soil protection system
against erosion

Based on the erosion vulnerability of the soil and
slopes, it has been established that the plots on en-
dangered and medium-endangered soils are located
on a slope range of 0°-4°, 4°-6° and 6°-12°, while on
slopes of 0°-4° and 4°-6° crop rotation is applied and
orchards, and on the slopes of 6°-12° crop rotation
and orchards with self-terracing (Table 4).

The structure of agricultural crops for the mu-
nicipality of VoZdovac, or the surroundings of Ri-
panj, for the morphological unit of the Sutilovac
stream, has been downloaded from the RZS web-
site, graphically shown, for a better insight, chang-
es in the way land is used only for those areas and
cultures that change (Graph 2).

It can be clearly seen that in the area of the
morphological unit of the Sutilovac stream, the
area under the arable land is increased by 11.54%,
with changes primarily occurring in the presence
of sunflower (increase of more than 20 times) and
soybean (increase by more than 70 times), then
area under meadows by 94.53%, while the largest
increase was recorded in the area under orchards,
and it amounts to 499.86%. Increasing the partici-
pation of the mentioned crops takes place primar-
ily at the expense of areas under the pastures that
completely lose their area, using the model of fu-
ture production, while the areas under fruit culti-
vation are expanding at the expense of the surfac-
es of other cultures.

Soil losses (t/ha/year)
(%]

1 3 4 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20

| ] After model application | 0,3494 0,4036 0,4188 |0,4427 |0,5053 |0,4094 |0,4388

0,5791

0,55850,5682 | 0,627 0,3838 0,7098 0,4595| 0,399 |0,6032 0,6601 0,4038

Before model application | 3,27852,9825 1,8978 |3,7618 4,4181 3,3501 1,7906

1,5471

4,25872,4578 11,6056 3,1259 4,8842 4,5523 4,9078 | 4,1157 5,2004  3,7589

M Tolerant losses 12,25 13 13 10,9 10 12,1 | 12,85

11,2 | 11,2 10 10 8,2 10 1 55 10 1 9,1

Graph 1. Summary of the erosion intensity values in plots covered by the calculation, in the case before and
after decoration, as well as the values of tolerant soil losses obtained by the USLE model. Source: author.
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Table 4. Model of future production from the aspect of preservation of land resources of professor Zlati¢
(1994), for the area of the morphological unit of the Sutilovac stream, legend: CR - crop rotation, O - orchard,
OST - orchard with self-terracing, OT - orchard on terraces, P - pasture, F - Forest.

Term of Not Poorly Mediumly Very Very badly
SERI endangered endangered endangered endangered endangered
SERD 1 2 3 4 5
Index of SERI SERI SERI SERI SERI
SER <1.00 1,01-2,00 2,01-7,00 7,01-28,00 > 28,00
o e CR+0 CR9+0
0°-4 56.4 CR5+0 41.69 0 P
o o CR2+0
4°-6 137.36 CR6+0 CR10+0 O+P P
(']
Q.
3o ha CR3 +OST CR11 + OST
2 6-12 526.83 CR7 + OST 13.3 P P
12°-18° CR4V OT CR8V OT CR12 VvV OT oT P
18°-25° ot oTVv P P PVF
> 25° P P F F F
Source: Zlati¢ (1994) and author
150 lation of costs and income for the situation before
and after the application of the model. Calcula-
300 tions of the unit prices of the orchard raising in-
250 clude the costs of preparing the land, planting and
= laying backrests (if necessary) The calculations of
~ 200 . . .
g unit prices of regular production are presented for
g 150 the situation before and after the arrangement of
“g 100 the land for plant crops corn, sunflower, soy, alfal-
2 fa, apple, pear, peach, apricot, plum, cherry, rasp-
50 berry, blackberry and walnut.
0 i = In the areas under different soil management,
Ploughtiand  Meadow  Pasture  Orchard the economic evaluation of the measurable effects
Before model 287.35 34.52 139.07 14.66 . . .
Aftermodel 320500 67151 0 8794 of the applied measures by dynamic or discounted

Graph 2. The method of land use before and after
decoration.
Source: author.

The economic effects of the applied
management method

The quantification of costs and revenues be-
fore and after the application of the model is
based on the calculation of unit prices for raising
orchards and regular production. It includes the
calculation of production and finance investments
before land management, production value and
investment after land management and recapitu-

methods is presented, such as: internal rate of
yield (IRY), term for repayment of invested funds
(TRIF), cost-benefit ratio (C/B), and net present
value (NPV).

The internal rate of yield of the applied works
according to the model of future production from
the aspect of preservation of land resources is
27,60% (Graph 3). By comparing the internally
generated rate of yield with the real interest rate,
which amounts to the International Development
Bank, for our conditions and countries of Eastern
Europe 12%, we see that the IRY is higher than the
real interest rate. From the point of view of the
agricultural household, it is economically justified
to invest in the protection of land from erosion
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Graph 3. Internal rate of yield for the area of the
morphological unit of the Sutilovac stream.
Source: author.
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Graph 4. The term for the repayment of invested
funds for the area of the morphological unit of the
Sutilovac stream.

Source: author.

and production from the aspect of preserving land
resources. This statement is based on the fact that
for every 100 euros invested, 15,60 euros of pure
accumulation are obtained.

The term for repayment of the invested funds
shows the time that the capital invested can be
returned or released. According to the obtained
results, it can be seen that the repayment period
of the invested funds is 7 years. In order to deter-
mine the economic feasibility of investments in
protection against erosion and future production,
a comparison was made with the length of the sys-
tem duration and the period needed to repay the
loan that the bank prescribes. It has been shown
that it is economically justified to invest in projects
for anti-erosion works and production, considering
that the estimated period of a system life is 15
years, and the loan repayment period is up to 10
years (Graph 4).

4500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

0
Income 4287001
B Expenses 2902756.4

Graph 5. Cost-benefit ratio for the area of the
morphological unit of the Sutilovac stream.
Source: author.

The value of 1.48 obtained by the dynamic
method of the cost-benefit ratio represents the
value of the ratio of total annual benefits and total
costs, discounted at the initial moment at a dis-
count rate of 12% (Graph 5). The gain value great-
er than 1 points to the cost-effectiveness of an in-
vestment, with an income of 0.48 euros for each
euro invested.

The net present value (NPV) amount is
1384244.60, which indicates that this investment
project contributes to the increase of the material
basis of individual farms in the area of the mor-
phological unit of the Sutilovac stream during its
lifetime. Considering that the NPV is larger than
zero, it is justified to invest in projected economic
works and production from the aspect of preserv-
ing land resources in the study area (Graph 6).

Testing the generation capacity of the project,
in case of changing the initial conditions, was per-
formed by the sensitivity analysis. The internal
rate of yield (IRY) sensitivity was measured in rela-
tion to changes in annual revenues and costs, by
reducing the size of the changes in the mentioned
indicators by 10%, in positive and negative terms
(Graph 7). The analysis shows that income can
drop by 32.29% and that the internal rate of return
does not fall below 12%. In addition, annual costs
can be increased by 47.70% and the internal rate
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of return is still at the margin of profitability, which
indicates that the internal rate of return is some-
what more sensitive to revenue changes.

The sensitivity analysis of the term for the re-
payment of invested funds was made in relation to
changes in the annual revenues of the production
costs. From Figure 8 it can be clearly seen that
with a decrease in income by 32.29% and an in-
crease in costs, the profitability limit is 47.70%.

CONCLUSIONS

According to the method of professor
Gavrilovi¢, in the area of the morphological unit
of the Sutilovac stream, the processes of category
IV erosion, i.e. the poor erosion of mixed, surface
and deep type are dominant. The value of the
erosion coefficient Z is 0.27 for the investigated
area. The specific values of the total annual pro-
duction of the erosion sediments and the average
annual transport of erosion sediments amount to
387.27 m3/km?/year and 73.13 m3/km?/year. Ac-
cording to the RUSLE model, the average land
losses are 3.44 t/ha/year and 0.50 t/ha/year for
the condition before and after the arrangement.
After the model application the soil losses on all
agricultural land plots are below tolerant values.

According to the model of future production of
professor Zlati¢ for the area of Belgrade, the
plots that are not endangered are defined on
slopes 0°-4°, 4°-6 and 6°-12°, and with a mean de-
gree of danger on the slopes 0°-4 ° and 6°-12°.
Changes in the increase in the area under fruit
trees on the account of other cultures are domi-
nant, of 499.86%. There is also an increase in the
area under arable land by 11.54% and meadows
by 94.53%, compared to the previous state, at the
expense of areas under pastures that are com-
pletely lost.

The internal rate of yield is 27.60%. The term
for repayment of invested funds is 7 years, while
the system’s duration is 15 years. The cost-benefit
ratio is 1,477. The net present value has a value
higher than zero and amounts to EUR 1384244.60.
It can be concluded that investing in anti-erosion
works and their intended production has a satis-
factory economic effectiveness. In order for inter-
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Graph 6. Net present value for the area of the
morphological unit of the Sutilovac stream.
Source: author.
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Graph 7. Sensitive analysis of the internal rate of
return.
Source: author.
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Graph 8. Sensitive analysis of the repayment period
of the invested funds.
Source: author.
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nal rate of yield (IRY) to fall to the real interest rate
and increase the repayment period from 7 to 15
years, it is necessary that the income of the reduc-
tion by 32.29%, i.e. costs increase by 47.70%.

The unmeasurable effects of investment are
reflected in the protection of land from degrada-
tion, water regime regulation, protection against
torrential floods, drought, wind and snow, envi-
ronmental ecological conditions improving, en-
riching the environment, creating favorable micro-
climate, stimulating agricultural production, as
well as the development of rural areas. Consider-
ing the fact that there is a significant ecological
and economic justification of investments in the
area of the morphological unit of the Sutilovac
stream, with a low degree of risk and uncertainty
of the investment, with a positive assessment of
the immeasurable effects of investment, it can be
concluded that the investments in the mentioned
works are cost effective.
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