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U3Bopa: MpeameT UCTpaKMBakba OBOT PaZa je yTULLAj aHTponoreHMx dakTopa Ha CTakbe epo3u-
je Ha pypanHom geny onwTtuHe Boxkaosal,. Lin/b UcTparkmMBatrba je aHannsa ytuuaja 1oKaaHor
CTQHOBHMLUTBA Ha 3eMJ/bULLIHE Pecypce, Ha OCHOBY PaHMjUX U cafalltber CTakba ePO3UOHUX
npoueca 1 npoayKumje HaHoca, HaunHa Kopuwhera 3eM/bULLIHUX pecypca, Kao U NPUpPoAHoOr
N MeXaHWYKOr KpeTakba CTaHOBHMLWTBA. OnwTnHa BoxkaoBsal, je jeaHa og, 17 onwTunHa Ha no-
Apyyjy beorpaga Koja ce npocTupe Ha noBpLlmnHM og 15.000 ha. Teputopmja onwTmnHe odyxBa-
Ta ypdaHu un pypanHu aeo (9216 ha). Ca acnekta HauMHa Kopuwhera 3eM/bULLIHMX pecypca
OHa je KapaKTepucTuyaH npumep nojase epo3noHmx npoleca Ha dpackom nogpyyjy beorpa-
4a. Y pagy je npuMKasaHa aHanM3a cTeneHa epo3noHe YrpoXKEHOCTU NO/bONPUBPELHOT 3EM/bU-
WTa onwTuHe Boxkaosay,y Tpu nepmoga (1971; 1988; 2012), npu yemy je KopuwheHa MeTtoaa
noteHumjana eposnje npodecopa faspunosuha, a NpopadyH npoaykumje HaHoca ypaheH je
no metoau C. laBpunosuha. AHanusa gemorpadCckux ykasana je Ha yTuLLaj aHTponoreHmx dak-
TOopa Ha cTakbe eposuje. KopuwheHe cy maTemaTuyke MeToae — reoMeTpujcka U eKCnoHeH-
LMjanHa nporpecunja 3a npojekunje ctaHoBHMwTBa y 2020. 1 2030. rogmHn. Pesyntatu osor
WCTPaXKMBatba NMOKA3aNN Cy [ je UHTEeH3UTET epo3uje Ha JaTOM NoApPYYjy 3HAaYajHO CMakbEH U
42 VMa TeHAeHLUMjy fasber onasarba.

K/byuHe peum: eposuja, 3eM/bULLHM pecypcu, gemorpadcku napameTpu, NpoayKumja HaHoca

YBOA

3eM/bULLITE KAaO MPOU3BOL Y3ajaMHOr AefoBa-
ta negoreHetckux oaktopa (Filipovski i Ciric,
1963) je HauMoHaNHO 6naro U O Hemy Mmopa Aa
ce 6puHe ymTaBa 3ajegHuua. C od3mpom Ha no-
pacT CTaHOBHWLWWITBA Yy CBETY, NpodsemaTuka 3a-
WITUTE 3eM/bULLTA Of, epo3nje mopa MMaTtu aje-
KBAaTHO MeCTO MPUANKOM ynpaB/bakba UCTUM.

Epo3uja je jepaH oa BMAaoBa aerpagaumje se-
MJ/bULLTA KOje je NPaKTUYHO HeoSHOB/LUB pecypc.
Epo3uja je dM3MUKM npouec y3poKoBaH coLMO-
€KOHOMCKUM, KYATYPHUM U NOAUTUYKUM (aKTo-

pvYMa, KOju 3aBUCK Of, CBOjCTBA 3EMJ/bULLTA, HaruU-
6a, BereTauuje, KoAMYMHE U UHTE3MUTETa NaJaBuHa
(Lal, 2001; Zlati¢, 1995). Aerpagaumja 3em/buLUTa
y&p3aHoM epo3unjom je xpoHuyaH npodsiem jow
Of, 3a4eTKa nosbonpuspeae, Koju je noropliaH
rnopactom dpoja /byam U KUBOTUHA U HEAEKBAT-
HUMM HauMHOM Kopuwhera 3em/buLiTa Ha dpa-
CKO-NIaHUHCKMM TepeHuma (Montgomery, 2007).
Mpema HaBeaeHOM cTeneH Aerpajaumje 3eM/bu-
WITa je YCNOB/beH NPUPOAHUM N aHTPOMOreHUMm
daktopuma (Lal, 2001).
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AHTponoreHn ¢pakTopu, OAHOCHO HaYMH KOpU-
whera 3eM/bULWHUX U BOGHUX pecypca Cy jeaHu
0J, Haj3HavajHUjux PpaKkTopa epo3mMoHMX npoLeca
KaKo Yy HEraTMBHOM, TaKo U y NO3UTUBHOM CMUCAY
(Zlati¢, 1998). CBakako Aa ce HeraTMBaH yTMUAj
oriea y dopmupatby nosbonpuBpesHUX nosp-
LWMHA Ha Harmduma M NoBpLIMHAMA Koje HUcy
aflekBaTHe 3a nosbonpuspehusarbe, a bopmupajy
ce yucTuM cevyama wyma. MyduUTaK 3aWTUTHUX
byHKLMja Wyma maHUdecTyje ce U Kpo3 Kpecarbe
JIMCHUKa Yy unby ode3dehmBarba 3MMCKe CToYHe
XpaHe, 3aTMM 0dpaZioM M caaHOM KynTypa HU3
Harnd u cn. MNo3nTMBHa YOBEKOBA AEeNaTHOCT Ma-
HUdecTyje ce Kpo3 KOHTYpHY odpaay 3em/bULLTa,
KOHTYPHY Cagby KynTypa, NPUMeHy npoTuBepo-
3MOHMX Nnogopesa, U3rpasry naetepa, nonpeu-
HUX objeKaTa o, KameHa y Oyju4HUM BOLOTOKO-
BMMA, ONTMMasHy wucnawy (ageksaTaH Opoj
CTOYHOr $oHAa MO jeAWHMLM MOBPLUMHE) U CA.
AfgeKBaTaH HauuH Kopuwhera 3eM/bULLITA yTUYE
Ha MWKPOOMOMOLWIKY aKTUBHOCT, MJIOAHOCT 3e-
MJ/bULLTA U CA1.

Ha nHTeH3uTeT eposuje, HOBEK MOXKe yTULATH
OVPEKTHO (Kopulwherem 3em/bULLITA, eKcnioaTa-
LMjoM LIYMCKMX pecypca 1 cnpoBoherem aHTUe-
PO3MBHUX Mepa) U MHAUPEKTHO (Dragicevic i sar.,
2009). UHAMPEKTHN aHTPOMNOreHW yTULLAjU Ha UH-
TEH3UTET epo3nje 04/ INKYjy Ce MHTeH3UBUPatbeM
ypdaHu3aumje 1 nHaycTpujanusaumje, npu yemy
Ce Yy CeOCKMM Hace/bMma U nosbonpuspesmu 1sa-
31Ba cMarbere Opoja No/bONpPUBPESHOr CTaHOB-
HULWTBA, CMakbere nosbonpuepene, U nojasy
npasHux ceocknx aomahuHcTasa. lMpomeHa Kopu-
whera 3eM/bULLTA YC/I0B/bAaBa U MPOMEHY UHTEH-
3uTeTa epo3nOHMX MpoLieca, Na Tako YOBEK Mo-
CpefHO ycC/noB/baBa CMakbehe WHTeH3uTeTa
epo3noHux npoueca (Zlatic, 1983; Dragicevié,
Stepic¢, 2006; Babovic, Zlatic, 2012).

Mpouecn cTtapera U genonynauuje CEOCKUX
Hace/ba, Murpaumje y npasLy ceno-rpag, mapru-
Hanun3aumja No/bonNpmuBpeae U CMakbeHe CTOYHOT
¢doHAa, NPOy3pOKyjy MPOMEHE Yy HauyMHYy KOpu-
wherba 3em/buILTa. HanylwTeHe No/boNpuBpeaHe
NOBPLUMHE CYKLLeCMBHO Mpenase y nalkake uim
wyme (Dragicevic¢ i Stepic, 2006; Tosic¢ et. al.,
2012), WTO yTUYE Ha CMakbeH€ epo3nje y C/nBY.

Mpema Yang-y, HeraTMBHa J/byACKa aKTUBHOCT
nosehaBa epo3ujy 3em/buLLTa 33 OKo 60% y cBUM
aenosuma ceeta (Yang et. al.,, 2003). Mo3uTuBaH
npumep je cnve peke Hua, rae BelwTauko HaBOA-

HbaBatbe MoMaxke pacTy Beretauuje U CMarbery
eposuje 3eM/bULLITa, AOK Ce HeraTMBaH nNpumep
MOXKe BUAETU Y permoHnma nonyt Cnudupa u cau-
Ba peke AMa3soH, e ce Kpyere Lyma MoXKe U3-
ABOjUTM Kao rmaBHU pasnor nosehaka eposunje
(Yang et. al., 2003).

Y nornefy epo3voHMX npoueca NPaKkTUYHO
uena Teputopuja Penydnunke Cpduje je nog ytu-
Lajem epo3unje pasnmumTor nHTteHsumreTa. LLTtete
ce ornepajy Kpos: rydburtak semsbmwTta, rydutak
NJ0AHOCTU 3eM/bULLTA, LITETA HaHEeTUX KUBOTHO]
cpeaunHun. Y OKBMpPY OBOT UCTPaXKMBaka aHaNN3u-
paHe cy NnpomeHe epo3nOoHMX NpoLieca Ha pypan-
HOM Aeny onwTuHe BoAoBaL, y KOHTEKCTY aH-
TponoreHux dakTopa.

HeobpaheHu v 3anywTeHn noceam ykasyjy Ha
notpedy pasmatparba eMorpadCckmx 1 couujanHo-
E€KOHOMCKMX HaKTOpa KOju yTUYY Ha npouec cma-
Hetba UHTEH3UTETa epo3uje. YnpaBo gemorpadcke
npomMeHe, Koje cy nocmaTpaHe, Aajy peneBaHTHUje
1 ynopegusumje nogaTke 0 O4HOCY CTAaHOBHULUTBA
1 NO/bONPUBPEAHMX NOBPLUMHA, Tj. O Y3POYHO-MNO-
CNeAnYHOj Be3M aHTPOMNOreHor YAHUOLA U UHTEH-
3uTeTa eposuje (Dragicevic i Stepic, 2006).

METOAOAOTUJA U METOAE
NCTPAKNBAIHA

3a M3payyHaBate MHTEH3UTeTa epo3nje 1971.
rogvHe KopuwheHe cy KapTe UHTEH3UTETA epPO3K-
je pasmepe 1:50.000 n nporpam ArcMap 10. Cra-
e epo3uje 3a 1988. roanHy aHaNM3MPaHO je Ha
OCHOBY Nnogaraka u3 enadopara “Mporpam 3awwTu-
Te of, epo3uje M Npeanor nporiawera eposno-
HUX MoApyyja ca NPONMUCOM MPOTUBEPO3UOHMUX
Mepa Ha nogpyyjy onwTtuHe Boxagosal” Koju je
ypaheH op ctpaHe MHCTUTYTa 3a WyMapcTBO U
ApBHY MHAycTpnjy u OOYP UHcTUTyTa 3a UCTpa-
XUBaHe, MPOjeKTOBakbE U UHKEeHEePUHT. 3a caga-
WHEe CTakbe epo3uje NpPUMerEeHa je KapTa epo3u-
je ypaheHa npema MeToan noTeHuuMjana eposuje.
KopuwheHn cy nogaum o HaumHy Kopuwhera
3emsbUuwTa U3 Corine Land Cover dase nogaTtaka
3a 2012. roguHy, AUTUTaNHW MOLEN TepeHa, reo-
JIOLLKA KapTa U Nefo/oLKa KapTa, TPEHCKO peKo-
rHOCUMparbe WCTPaXKHOr nogpydja U nporpam
ArcMap10. 3a oueHy cTara epo3noHMX npoLeca
y CBa Tpu HaBedeHa nepuoaa KopuwheHa je Me-
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Tofa NoTeHUMjana eposuje npodecopa Maspuno-
Buha (Gavrilovic, 1972).

Y okBupy coumno-gemorpadcke aHanmuse ody-
xBaheHo je neT y3actonHux nonuca (1971, 1981,
1991, 2002. n 2011. roguHa), a nogaum cy ysetu
13 Krbura nonuca Penydanukor 3aBoga 3a cTaTu-
CTMKY 33 onwTuHy Boxkpgosau,. OdpaheHnu cy cne-
aehu nogaum: dpoj cTtaHoBHMKaA, dpoj AomahuH-
cTaBa, MHAeKc Opoja cTaHOBHMKa U dpoja
AomahuHcTaBa, NO/bONPUBPESHO CTAHOBHULUTBO,
CTQHOBHMLUTBO Npema Moy U CTapocTu, BUTaHA
CTaTUCTUKa, YAE0 NO/bOMNPUBPEAHOr Y YKYMHOM
CTAHOBHULUTBY U CTOYHU GOHA,

MpojeKkuuje ctaHoBHMwWwTBa 3a 2020. 1 2030.
roAuHy M3BeAeHe Cy MaTeMaTUYKUM MeTofama:
reoMeTpUjCKOM M eKCMOHEeHLMjaIHOM Mnporpecu-
jom (Breznik, 1977).

MpoayKumja HaHoca, yKynHa 1 cneumdmnyHa,
Ha pypasHOM Aeny onwTuHe Boxkaosal, n3pauy-
HaTa je npema Metoau C. Naspunosuha.

W, ,=T-H, VZ - F [m*/god]

go«

T=Vt/10+1

W=W_.[F [m? god™-km?]

god
W4 — YKYMHa Npon3BoAtba ("npogykumja") epo-
3MoHor HaHoca [m?/god]
T —TemnepaTtypHu KoeduumjeHT
t — cpeatba rogmilba TemnepaTypa Basayxa Ciu-
Ba [°C]

Hgod — cpefrka rogniikba KOoMnynHa nadaBuHa

[mm]

1= lynondos 6poj = 3,14

F — nospwuHa camsa [km?]

Z — cpearba BPegHoCT KoeduumjeHTa eposuje no
laspunosuhy

W, — cneuuduuna npomssoarba ("npoaykuumja")
epo3unoHor HaHoca [m*-god?*-km™]

PE3YATATU UCTPAKUBAIbA
U AUCKYCHJA

Feorpadckun nonoxaj

Moapyyje mcTparkmMBarba 0dyxBaTa pypanHu
0eo TepuTopuje onwTtuHe Boxgosay, jeaHe og 17

beorpaackmx OMWITUHA, KOja Ce Hafiasu y jyrou-
cTovyHoM geny beorpapa u Gpocwupe ce Ha tosp-
WuHU og 15.000 ha. TpaHW4M ce ca OMNWTUHA-
ma poLuKa Ha UCToKy, Yykapuua u PakoBuua Ha
3anaay, Bpayap Ha cesepy, 3Be3aapa Ha ceBepo-
ncToky, Casckm BeHau, Ha cesepo3sanagy, Conot Ha
jyry n bapajeBo Ha jyrosanagy. Hagmopcka Bucu-
Ha Bapwupa og 80mnm po 511 mnm (Asana), n To
Ha KoopauHaTama 44°49'14" cesepHo n 20°27'44"
MCTOYHO. HajBuwa KoTa beorpaga ce Hanasu Ha
Topnaky (Boxagosau,) 1 nsHocu 303,1 mnm.

Knumartcke KapaKrepuctuke

Moppyyje ce oannKyje yMepeHo KOHTUHEH-
TaHOM Kaumom. PeoH je nopg ytuuajem Cpepo-
3eMHOr Mopa M ATIaHCKOT OKeaHa, a MOAPEOH je
nof, yTuuajem xnafHor KOHTUHEHTANHOT Basayxa
13 CeBEepHUX U CeBepouCTOHUX aenosa Espone.
3a npuKasuBakbe KAMMATCKMX MPUANKa Kopuwhe-
HU cy nogaum XvapometeoponowKor 3asoga Cp-
Ouje 3a ctaHuuy beorpaa. Knuma je jegaH op
Haj3HayvajHUjux pakTopa 3a popmuparbe SUBHUX
3ajegHuua, 380r Yera ce Bp/O YecTo Aelasa Aa
ce BereTauuja jeaHOr Kpaja Be3yje 3a KapaKTepwu-
CTUKe perMoHasHe KaMme.

Mpema cTyanjn “NMpoueHa pakbnBOCTU Ha KNK-
maTtcke npomeHe — Cpbduja”, y nepuoay 1949-
2009 roguHa, y beorpagy je 3abenexkeH Hajuwmn
nopact TemnepaTtype Basayxa y Penybanum Cpdu-
jn. AHanusuMpaHu AHEBHW nofauu yKasyjy Ha
TPeHA, 3arpeBarba 3a cpefitbe roauilrbe Temnepa-
Type Ba3gyxa. OcMoTpeHe cpeftbe roauLikbe Ko-
/IMYMHe nagasuHa, y uctom nepuoay (1949-2009)
nokasyjy 6narv nopacrt, Tj. CE30HCKM TPeHA0BU
noKasyjy nag Tokom 3ume 1 nposeha v noseharba
TOKOM JieTa U jeceHU. 3a LLeNOKYNHY Teputopujy
Cpbuje 6poj AaHa ca MHTEH3MBHUM NagaBMHaMa
je nosehaH (Sekuli¢ u cap. 2012).

AnconyTHa MMHUMaNHA TemnepaTypa Basayxa
ce jaB/ba Hajuewhe y jaHyapy u gonasu o -25,5°C.
Cpeatbe MeceyHe TemnepaType Nokasyjy npasu-
HOCT y KpeTaky ca MUHUMYMOM Y jaHyapy a Mak-
cumym y jyny. fognwrbe Konedarbe TemnepaType
je BEMKO 1 JOCTUIKE Y EKCTPEMHUM CNyYajeBnma
47,6°C. 3uMme cy No NpaBuy OLITPE U MPOMEH/bU-
Be. PaHM mpa3eBu ce jaB/bajy y HoBemOpy, a Ka-
CHW Mpa3eBU Kpajem mapTa WTo He du Tpedano
[Aa VMa HeraTMBHe nocaeauue Ha Beretauujy.
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Tabena 1. Cpegtbe MeceyHe v cpegtbe roguikbe TemnepaTtype Basgyxa 3a K.C. beorpag
M3Bop: PXM3 Cpduje

rOAUHA JAH ®EB MAPT ANP MAJ JYH Jyn ABI CEN OKT HOB [AEU roa
1971 1.7 3.5 4.3 13 19.1 19.7 215 226 147 104 7.2 3.4 11.8
1972 0.5 4 9.7 13.8 175 219 214 201 146 9.7 8 2.5 12

1973 0.4 3.9 5.6 11 181 201 221 214 185 114 45 2.4 11.6
1974 2 7 8.9 109 152 184 209 229 183 9.2 7.1 3.6 12

1975 3.7 21 10.7 122 18 195 214 201 195 116 5 24 12.2
1976 14 0.4 4 126 16.7 186 21.7 181 163 127 85 3.5 11.2
1977 34 78 106 111 178 20.7 217 209 15 127 7.8 -0.7 124
1978 1.8 2.2 8.3 11.4 15 19 20.8 20 155 118 2.6 3.5 11

1979 0.2 3.5 104 109 174 22 20 201 177 113 75 5.4 12.2
1980 -1.6 2.7 6.6 9.3 143 196 208 204 164 132 6 1.1 10.7
1981 -4 24 101 115 166 209 212 213 183 14 5.6 2.8 1LY
1982 -04 O 6.6 9.1 189 215 214 212 206 13.7 6.6 5.2 12

1983 4.9 2 9 15 187 191 231 221 17.2 118 3.8 2.2 12.4
1984 2.1 1.3 5.6 11.2 16.8 188 20 20.2 188 141 7 1.5 11.5
1985 34 -31 57 12.8 19 17.7 226 224 176 11.1 55 6.6 11.2
1986 2.7 -1.4 56 151 189 194 198 231 181 121 6.3 1 11.7
1987 -25 28 1.6 123 152 211 248 207 212 128 8.1 3.3 11.8
1988 4.6 4.9 6.5 11.3 177 20.1 247 233 18 11.8 1.4 2.9 12.3
1989 0.5 5.4 105 15 16 183 224 215 171 125 5.8 3.7 12.4
1990 1.6 7.2 112 123 182 206 219 225 161 13.8 85 2.2 13

1991 1.9 -0.2 9.2 11 13.6 211 226 211 189 114 7.7 -1 114
1992 1.7 4.2 8.2 13 179 206 228 268 185 13.1 8.2 1.2 13

1993 1.5 -06 5 126 20 217 225 234 181 145 3 4.7 12.2
1994 4.3 3.5 104 127 185 21 243 241 217 112 7.6 3.4 13.6
1995 0.6 79 7.1 125 168 205 248 216 166 134 4.2 2.2 124
1996 -0.2 -06 26 126 193 219 22 221 141 127 10 1.7 11.5
1997 0.3 53 6.7 8.2 186 219 211 208 171 97 7.8 4.1 11.8
1998 4.6 7 5.4 144 168 228 238 235 16.7 136 49 -1.6 127
1999 1.9 2.4 9.1 13.4 175 203 219 227 196 124 5.2 2.6 12.4
2000 =il 5.2 8.1 16.2 19.6 23 235 257 179 146 119 5.2 14.2
2001 4.2 5.4 11.8 119 183 19 23 24 16.1 148 4.7 -19 126
2002 1.2 8.5 103 121 201 229 242 222 174 132 106 1.3 13.7
2003 0.4 21 71 12 215 25 231 256 178 108 9.2 2.8 12.8
2004 -0.2 3.6 7.7 13.1 16 205 231 22 17.2 151 7.6 3.7 12.5
2005 1.7 -1.3 538 12.7 177 203 226 206 184 128 6.7 3.4 11.8
2006 -0.5 1.9 6.5 13.7 174 20.2 247 209 19.2 152 8.9 4.3 12.7
2007 7.6 7.2 10.2 149 195 238 258 242 162 118 5.2 1.1 14

2008 3.2 6.3 9.1 13.8 193 23 23.7 24 17 148 9.1 4.6 14

2009 -0.2 29 7.9 15.8 199 21 241 241 206 13.1 99 4.7 13.7
2010 0.6 3.7 8.2 135 181 213 244 241 17.8 106 122 25 13.1
2011 1.6 1 8 144 175 222 24 247 226 121 44 5.5 13.2
2012 2.1 -3 101 145 179 248 269 26.2 215 147 105 2 14

NMPOCEK 1.4 3.0 7.8 126 178 2089 227 224 179 126 7.0 2.7 12.4




YTUUAJ COUNO-AEMOTPA®CKNX PAKTOPA HA CTAHE EPO3NOHUX MPOLLECA HA PYPAJTHOM LAENY ...

Tabena 2. Cpegrbe meceyHe U cpegrbe roguirbe nagasmHe 3a K. C. beorpag,
MN3Bop: PXM3 Cpbuje

rOAUHA JAH ®EB MAPT AMP MAJ JYH Jyn ABr CEM OKT HOB AEL 3

1971 454 372 751 618 917 986 863 53.7 722 13 49.6 10.1 694.7
1972 13.7 221 18 854 57.2 154 1704 1085 58.2 1215 66.6 0.8 721.6
1973 151 315 308 923 485 872 306 504 519 322 485 29 548
1974 265 235 215 46 80.3 175 414 59.1 98.8 1845 63 90.2 909.8
1975 256 8.9 30.6 414 131.6 105.2 1315 1242 222 929 486 6.5 769.2
1976 103.7 123 341 67.2 451 90.7 27.4 569 84 142 564 216 613.6
1977 441 1055 614 865 334 499 826 838 725 136 77 80.5 790.8
1978 251 107.8 53.1 31.8 1254 1683 534 133 109.6 181 15 57.2 778.1
1979 926 399 387 633 651 0914 564 80 143 476 419 56.6 687.8
1980 63.4 457 672 881 1264 732 091 67.7 323 824 888 821 9083
1981 48.7 22.2 1447 62.2 47.2 1144 21 726 79 723 90.6 758 850.7
1982 43.7 147 753 57.7 8.7 85.8 1247 734 298 819 19 79.4 694.1
1983 322 164 189 376 63 121.8 351 133 714 313 313 395 5118
1984 593 784 314 392 88 443 855 369 554 125 599 128 603.6
1985 539 46.7 415 657 408 126 154 168.1 12.7 136 809 22 687.3
1986 73.1 62,6 494 72 126.6 904 725 102 3.2 399 6.8 20.8 627.5
1987 106.8 3.1 72 59.2 169 1134 674 431 106 18 100.5 60 823.1
1988 413 509 944 457 191 736 157 257 732 258 305 341 530
1989 4.6 9.5 374 937 742 1417 127 67.2 529 486 716 224 636.5
1990 4.6 435 259 605 139 965 249 164 295 59 343 86.2 495.2
1991 20.2 112 837 513 949 86.3 113.1 328 258 81.2 62.7 31.7 6949
1992 7.6 338 6.9 588 19.4 180 43.8 243 282 905 617 348 589.8
1993 219 318 771 267 128 504 569 245 515 188 778 889 539.1
1994 404 23 27.7 646 414 2122 461 905 295 379 259 344 673.6
1995 822 459 439 61 83.6 647 337 692 926 03 57 67.1 701.2
1996 426 622 412 523 108 57.1 355 66.6 107.7 37.1 77.7 100.8 788.8
1997 317 492 114 881 516 31.7 126.1 1084 304 106.7 30.8 80.6 746.7
1998 70.6 2.3 193 30.7 552 634 322 454 0926 896 522 31 584.5
1999 511 633 169 732 609 1424 2625 129 854 56.2 73.2 153.2 1051.2
2000 273 283 303 419 345 191 293 738 70.7 16.6 20.7 412 367.7
2001 353 27.2 656 157.9 47 186 19.7 56.7 183.7 16.7 634 339 893.1
2002 15.1 14 148 53.7 209 79.6 60.7 106.8 519 883 358 52.8 594.4
2003 629 265 114 23.1 395 334 1118 64 57.6 115.2 23.4 36.7 547.9
2004 935 294 189 717 633 1138 946 893 45 329 1295 50.3 832.2
2005 522 842 339 547 474 951 914 1443 541 286 235 788 7882
2006 432 59.1 1044 97 42.3 137.8 233 120.6 243 209 245 519 7493
2007 493 56 99.6 3.8 79 1076 175 725 841 103.6 1315 345 839
2008 446 8.3 79.7 349 606 433 53 456 685 184 51 79 586.9
2009 551 852 649 6.1 347 151 80 445 3.9 98.9 59.5 120.6 804.4
2010 91.6 112.8 47.2 437 864 181.7 414 535 51.8 488 452 614 8655
2011 47.8 556 279 141 66.8 411 95 14 47.7 36.1 5 48 499.1
2012 872 615 24 66.9 1279 16 39 4.5 30.7 449 281 55.1 564.2
MPOCEK 475 417 46.1 579 65.1 96.6 655 587 560 526 534 537 694.8
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3a KMBOT OM/baKa je BarkHa He caMo KOJIMYu-
Ha BOZE KOja NagHe Ha 3eM/bMLUTE, HEro U HeH
pacnopep, y Toky roguHe. LUTo je Beha TonnoTa,
To je Beha noTpeda 3a NpaBUAHUjUM cHadaeBa-
Hem BOAOM. Y TOKYy BeretauMoHor nepuosa
(mapT-centembap) nagHe 434 mm WTO U3HOCK
60% opg, rogutbe KonnunHe nagaBuHa. Magasu-
He y BMAy rpajga ce Hajuyewhe jaBsbajy y majy u
jYHY, afin ce MOry jaBuUTU U Y Nepuoay anpua-cen-
Tembap. CHEXHM NOKpMBaAY je BeoMa NpomesbuB
M3 roguHe y roamHy Kako y nornegy ned/buHe
TaKo U AyXuHe Tpajarba. deb/bmHa Bapupa of
5-70 cm, a py»*XunHa Tpajarba of 2-66 gaHa.

Knumatckun nogaum 3a cet nogataka y nepuoay
op 1971. po 2012. rogmnHe cy npeyseTu ca cajTa
Penydanykor xnapometeoponoLlKor 3asoga Peny-
6nmnke Cpduje (nogaum 3a 1986, 1987, 1988. u
1989. roamHy Hucy goctynHu) (Tadena 1, Tadena 2).

lfeonowka nognora

Mo cBojoj reonowkoj rpahn, Ha 0BOM NoapPYyYjy
cy y Hajsehoj mepu (60%) 3acTynsbeHn (camka 1):
* [IMHLM (OBO CY OKamMeHEHEe ININHE Koje ynase

Y cacTaB ApPYrux CEAMMEHTHUX CTEHA.)

e jnanopuu (mewoBuTe CEAMMEHTHE NUCTacTe
CTeHe usrpaheHe of UNUTCKE IIMHOBUTE KOM-
noHeHTe (65-35%) u Kpeurbaka (35-65%)).

* newyapu (BesaHe celMMEHTHe CTeHe, Koje cy
0d1YHO n3rpaheHe AOMMHAHTHO Of, 3pHa KBap-
La, /bycnuua MyckoBuTa 1 penacnata, a notom
M LMPKOHa, anaTuTa, MarHeTuTa, rpaHaTta, Typ-
ManvHa. Be3unso je cuanumjcko).

Mopen, HaBeAeHMX jaB/bajy ce U MUMHOBUTO
IANOPOBUTU U NECKOBUTU CEAMMEHTHU, anyBujan-
HO GapCKM TEPeHU U anyBujasiHO NPOAYBUjaNHU
ceaumeHTH. feonowka nognora (cauka 1) je nako

TEONOLWKA KAPTA PYPANHOT
MOAPYYIA ONIUTUHE BOXAOBAL,

A

[ tnmosvmo nanoposyru  necosmu cemmestn
T p—
[ i —

(T —

TpakLa onwTMHe BoxaosaL,
s [pAHIL2 PYPANHOF NOAPYYjA

0 1 2 4
— — T

KAPTA HATMBA TEPEHA HA
MoAPYH)Y ONWTHHE BOXAOBAL

I 0:2%-5%
[ s% - 2%
[ sx11%
[ uasw
[ 1s%10%
I 19%-25%
I 2s%- 42%

Mpanuua onuwuke Bowaosal,
e [DaHULia PYP2AHOT NOADYYj2

0 1 2 4
—— — T

CnukKa 1. [eonoLWwKa KapTa pypasHOr gena onwTtuHe
Boxxkpgosay,
M3Bop: BojHO-reorpadckm MHCTUTYT
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Cnuka 2. Kapta Haruba TepeHa pypasnHor gena on-
wTnHe Boxaoosal,
M3Bop: AyTop
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NnoANOXKHa AerpajauvoHMM MnpouecMuma U ose
CTeHe cnagajy y rpyny epoandunHux cteHa. OBo
yKasyje Ha moryhHOCT nojase epo3uje 3em/bULLTa.
Mpema KapTu Harnda TepeHa (cnuka 2), oko 80%
nospwmHa odyxeaTajy Harmdm og 5% o 19%, Tj.
OKo 23% nospwuHa odyxsaTajy Harmdu 5-8%,
27% nosplumHa Harmbu 8-11%, 20% nosplumHa
Harmdu 11-15% u 12% nospwmnHa Harmdm 15-19%.
Harnbu TepeHa Koju cy 3acTyn/beHn Ha TeEPUTOPU-
jn pypanHor gena onwTuHe BoxpaoBsal, ykKasyjy
4a Moxe Aohu [0 epo3uje 3em/bULITA YKOAUKO
Huje MOKPMBEHO BereTaLnjom.

Meponolke KapaKTepucTuke

Ha Tteputopuju pypanHor gena onwTuHe Bo-
YKA0BaL, 3aCTyn/beHa je rajriava (Eutric Cambisol)
ca OKo 82%, y CBOM TUMNYHOM O8/IMKY UK BULLE
Matbe U3MerbeHOM 00NMKY (cnuKa 3). lajrbave
npecTas/bajy KAMMATOreHO 3eMJ/bULLITe, HAcTano
3ajeAHNYKMM AenoBartbeM aTMocPepcKux naja-
BMHA, roAuLbMM pacropesom nagasuHa (cysa
NeTa), BACOKOM CPeAHOM roaullbOoM TeMNepaTy-
POM M BAAXXHMM 3MMaMa Ca CHEXHWUM MOKpMBa-
yem. Mo MexaHMYKOM cacTaBy rajhiave cy UaoBa-
CTa M MNecKoBUTO-MNoOBacTa 3emsbullTa, A0OPO
aepuvcaHa u gpeHupaHa, dorata 6azama U MuHe-
panHUM maTepujama. 3axBasbyjuhn BUCOKMM Tem-
nepatypama ydp3aBa ce muHepanusaumja u He
[0nasn Ao CTBaparba CMPOBOTN XyMyCa, a BesnKa
O1onoLWKa aKTUBHOCT AOBOAM [0 pas/fararba npo-
CTUpKe Y TOKY jegHe roauHe. NMpounssoagHa moryh-
HOCTM rajHtbaye je BeNMKa W NorogHa je 3a y3roj
LWyMma 1 BenKK ns3dop BpcTa.

Y Matbem NpoLEHTY je 3acTyn/beHa CMOHMLA
ca oKo 4%, Koja MMa A00po pa3BujeHe XOPU30HTE
W oWy por/bacTo-NpuU3MaTUUHY CTPYKTYpy ca
KPYNHMM arperatmuma y CyBOM CTakby, LUTO 3a Mo-
cnegmuy MMa BpAO TelKy odpady 3emM/bULITa U
CKyMne NpMMeHe MeNMopaTUBHUX Mepa Kako du ce
omoryhuna ctabunHuja npounssogma. Mopea no-
LINMX OCOOMHA OBOT 3eM/bULLTA, YMHEHULA je Aa
nossonpusegHu npounssohaun npuspehyijy.

HauuH KOpMI.LIhEI-ba 3eM/buiiTa

CradunHoct LWYMCKUX eKOCUCTEMa 3aBUCKU O
AenoBarba €KONOLWKUX d)aKTOpa n TO: KAUmat-

N MEAONOLLKA KAPTA PYPANHOT
NOAPYYIA ONLUTUHE BOXAOBAL

I vsvianvo-nenyeujaniu Haoc

[ enyeuiym

[ rajteava necuanpana

[ o

[ rajmwavay necvismparsy

[ eponupario seminurre wa pasium cyncrparima

B cone

———— [Dauua OnwTAHE BokgosaL
m— [DaHWUA PyPANHOT NOAPYYja
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— S—

Cnuka 3. lNenonolwka KapTta pypasiHOr Aefa OnwTuHe
Borkgosay,
MN3Bop: NHCTUTYT 3a 3em/bULLTE

CKMX, oporpadcKkux, reonowke nognore, epacd-
CKMX, SMOTUYKMX U aHTponoreHux. tbmuxoso geno-
Batbe 3aBUCU Of, OKPYXKEHA Y KOME ce Hasase.
Mmajyhn y Buay aa je beorpaa na v erosu wym-
CKM KOMMIEKCU OKPYKEHWU SPOjHOM MHAYCTPUjOM,
M3ZlyBHUM racoBMMa BO3M/1a Ha MarucTpaaHum u
peruoHanHUm nyTeBuma, v Apyrum 3arahusaum-
Ma Koju gosofe no 3arahuBarba 3emsbuiiTa U
BOZE W HapyllaBajy LEeNOKYMHY *KUBOTHY cpeau-
HY, 3Ha4aj U BPEAHOCT WYMCKUX eKocuctema ce
MHorocTpyko ysehasa. C 063upom fa noapydje
UcTpakmeBara npunaga N "Asana", moxe ce
pehu ga cy oBe wyme 0d1MKoBaHe Nog, aHTPoONo-
reHum ytuuajem. Mo cBom nopekny Hajsehum
[eIOM Cy U3aaHauKe, BELWITAYKN OOHOB/bEHE, BU-
COKe U mMeloBuTe. Ma3aMHCKa jeamHuua ce ogu-
Kyje BenMKUM GopHUM SOracTBOM ayTOXTOHMX U
aNoxToHMX BpcTa (npeko 40 BpcTa apseha) (JN
"Cpéuja wyme", 2008.).
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Tadena 3. Mo/wonpuspeaHa NOBPLIMHA NPeMa HauYMHy Kopuwhera 3eM/buLLITa

M3Bop: P3C
OpaHuue m dawre

©
2 Ogp Tora ° © =
=8 a S 3
(] o Q © © (=3
o x w g @
0 o 9 2 s - ole
Sz = S s g s s = S E
Qs Q o w =) © = g = ©
© E 5 o = I °o o © a g T © o ¥
= ° 3 = © S e 59 Iz £ 5 © £ £ = e
§ 88 § § $5 8583 5 :§ : 3 gt g%
e ceg = % S8 28 5% a @ S cC &g =13
1974 9255 7407 6137 20 562 643 723 154 552 419 / 2563
1981 9312 7155 4971 12 764 1245 747 121 645 644 / 2437
1991 9186 7050 3994 112 1521 1372 754 95 683 603 1 2437
2002 9519 6953 4199 117 978 1571 695 104 918 867 2 2437
2011 9601 6588 2866 12 864 1654 646 111 1484 770 / 2889.65

Ha unctpaxunBaHOM nogpydjy jaB/bajy ce cne-
aehe dusbHe 3ajegHuLe:

TunuyHa Wwyma cnagyHa u uepa (Quercetum
frainetto-cerris tipicum) npectas/ba KAMMaTOreHy
3ajegHuuy Hajseher gena Cpduje Ha marbUM Ha-
rmduma go 600 m Hagmopcke BUcKHe. Eanduka-
TOpW Cy cnaflyH v uep, a jaB/ba ce u Behu dpoj
APBEHACTUX BPCTA, MPETEXHO KcepodunHux: Sor-
bus torminalis, Sorbus domestika, Fraxinus ornus,
Tilia argentea, Pyrus pyraster, Cornus mas, Cra-
taegus monogyna, Viburnum lantana, Rosa arven-
sis v ap., a npusemHo Calamintha officinalis,
Helleborus odorus, Veronica chamaedrys, Chama-
ecytisus capitatus, Galium pseudoaristatum, Da-
naa cornubiensis n ap.

LLyme KuTHaKa 1 uepa (Quercetum petraeae-
cerris) cy HewWTo KCepoTepmHUuje o4, MOHOAOMMU-
HaHTHUX WYMa KUTHAKa, a me3oduaHuje of
Wwyma ymuctor uepa. OHe 3ay3mMmajy AoHM nojac
KUTHAKoBUX Wyma o 600 meTapa Hagmopcke
BucuHe. OBe LWyme ce NpocTupy namehy Kamma-
30Ha/IHe BereTauMje clafyHa U Ugpa U YUCTUX
KUTHAKOBMX LUYMa.

LLyme KuTHaKa U rpada (Querco-carpinetum
moesiacum) ce Hanase Ha npenasy usmehy wyma
CNaflyHa v uepa M YUCTUX KUTHAKOBUX LWyMa, 1
oanvRyjy ce dnopHum doractBom. Opf, BpcTa Haj-
3acTyn/beHnju cy: Quercus petraea, Carpinus
betulus, Tilia cordata, Acer campestre, Cornus
mas. Of npusemHe dnope odunyje Rubus mirtus,
Galium schultesii, Asperula odorata, Fastuka mon-
tana v gp.
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ByKkoBe Wyme Hanase ce Ha A0HO0j BUCUMHCKO]
rpaHnumM SYKOBMX LUYMA, U CKOPO MCK/bYYMBO CYy
MeLLoBuTe ca rpadom n nnnom, a pehe ca KuTka-
KOM. Ha matbum nospluMHama moxke ce Hahu m
yucTa OyKBa anu Te NOBPLUMHE HUCY TONIMKe fAa Ou
npeacTtas/bane nocedHe cactojuHe. MNopes nome-
HYTUX BPCTa NpucyTHe cy u: Acer campestre, A.
platanoides, A. pseudoplatanus, Ulmus montana,
Fraxsinus excelsior, Populus tremula, Sorbus
torminalis. Y cnpaTy *&yHacTux BpCTa U HUCKOT
apseha Hanase ce: Cornus mas, Cornus sanguine,
Sambucus nigra, Crataegus monogyna, Rosa
canina, Rubus hirtus v ap. CnpaT 3e/bacTux dusb-
KM rpage mesodunHe spcte: Euphorbia amygda-
loides, Poa nemoralis, Viola silvestris, Anemone
nemorosa v ap.

Ha ocHoBYy aHanu3e nogataka o Kopuwhery
no/bonpuBpeaHNX NoBplIMHA y nepuoay 1974-
2011. (Tabena 3), godujeHnx oa ctpaHe P3C PC,
BMAM Ce Ja je Aow/o A0 He3HaTHor nosehatba
No/bONPUBPEAHMX MOBPLUMHA U TO HajBULLE Y KO-
puct aneaga. MNospwmHe npeasuheHe 3a rajerse
KUTa U MHAYCTPUjCKOT SK/ba M NaLlkbaKa cy y ona-
Aary. YKynHa odpacna wymcKa noBpLlIMHA je y
nopacty 3a 18,57%, a no/jsonpuspeaHe NoBpLUK-
He 32 3,74%. MNoBpLKHE NOA XUTOM Cy CMarbeHe
3a 53,3%. NoBpwunHe nog BohkaumMma, BUHOTpa-
OMMa U KUTOM CMatbeHe Yy KopucT ansaaa. Mosp-
WKMHa nog nvBagama je nosehaHa 3a 168,84%.

AHanusa Corine Land Cover da3e nogaTtaka 3a
2012. roauHy (cnuka 4), nokasana je npucycTso 8
on 44 knaca CLC HomeHKnatype. Komnnekc
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N HAYMH KOPUILREHA 3EM/BULLTA HA PYPATHOM

noAPYYJY OMNIITUHE BOXAOBAL

Tabena 5. bpoj aomahuHcTaBa 3a nepuog,
1971-2011.

——— [paruua onuuHe Boxaosa,

o [D2HULL3 PYPAHOT NOADYYja

[ 1 2 4
— — T

CnuKa 4. HaunH Kopuwhera 3em/buLLTa Nnpema 6a3u
nogataka Corine Land Cover 3a 2012. rog.
M3Bop: CLC

arpapHux nNpoctopa AoMuHupa ca 27,31%. Lym-
CKO noapyudje 3ay3nma 25,44% opf yKynHe TepuTo-
puje (nuctonagHe wyme 23,56%, mewoBuTe
1,66%, wubmaum 0,22%), odpaanso 3emsbuLITe
nokpmea 13,87%, nawraum 1,72% n octatak og,
8,06% 3ay3umajy pypasHa Hacesba.

Tadena 4. bpoj cTaHOBHMKa 3a nepuog 1971-2011.
M3Bop: P3C

M3Bop: P3C
5 S paa/ Bpoj aomahuHcTasa
] nauseun Hacesbe 1971 1981 1991 2002 2011
[P —
] oo oceo OnwTMka 075 53632 53259 56936 59370
[ nucronaase wyme BO)‘KAOBaU,
[ Meuwosire wyve PYDAAHY

AZZ 3397 3553 3686 4266 4144

Coumo-pgemorpadcke KapaKTepucTuke

Y 0BOj aHa/NM3M NOCMATpPaH je pypasHU aeo
onwTunHe BoxkaoBsauy. ObpaheHn gemorpadcku
nogaum ce ogHoce Ha nepwog 1971-2011. roam-
He. Y OKBMpY NocmaTpaHor nepuoga, dpoj cra-
HOBHMKa Ce KOHCTaHTHO nosehaBa, Kako Ha Tepu-
TOpWjW Lene onwTnHe, TaKo U pypanHom aeny. Y
nepuoay oa 1971. no 2011. dpoj CTaHOBHUKA Y
pypanHom geny ce nosehao ca 12199 Ha 13089
CcTaHOBHMKA. CynpoTHO Tome, dpoj nosbonpu-
BPeAHOr CTAaHOBHMLITBA KOHCTAHTHO onaaa. Yaeo
No/bONPUBPESHOrN CTAHOBHMILTBA Yy OAHOCY Ha
yKynaH 8poj ctaHoBHMKa y 2011. roanHU U3HOCK
0,19%, [OK yAeo MO/bOMPUBPELHOr CTaHOBHU-
WTBA Y O4HOCY Ha Op0oj CTAaHOBHMKA Y pypasiHOM
aeny nsHocu 2,31%. Oae je 3abenexkeH apactu-
YaH nag yaena no/bonpuBpesHOr CTaHOBHULLTBA
Y YKynHom (Tadena 4).

MpoceyHa CTapOCT CTaHOBHULUITBA Yy Nepuoay
1971-2011. y onwTnHM Boxkaosau, nosehana ce
ca 32,03 roguHe Ha 42,4 roguHe, AOK ce y pypan-
Hom geny nosehana ca 29,27 rognHa Ha 42,1 ro-
OMHy (Tadena 6).

KoeduumnjeHT cTapocTn nokasyje KOAMKO je
ydyewhe cTaHOBHMLWTBA cTapujer oA 60 roguHa y
YKYNHOj nonynaumju.

lfoguHa 1971 1981

&p. yaeo op. yAeo
Haceme CTaH. % CTaH. %
Boxaosal, 134206 100 159364 100
(yrRynHo)
lpagcku geo
PypanHu peo 12199 9.09 12234 7.68
MOMOMPUBPEAHO o)) 343 3187 2
CTaHOBHULUTBO

1991 2002 2011
op. yaeo &p. yaeo op. yAeo
CTaH. % CTaH. % CTaH. %
161376 100 151768 100 158213 100

122007 90.91 147130 92.32 148611 92.09 139003 91.59 145124 91.73

12565 7.79 12765 8.41 13089 8.27

1276  0.79 743 0.49 303 0.19
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Tadena 6. MpoceyHa CTapoCT CTAHOBHULUTBA 3a
nepwog 1971-2011.
M3Bop: Aytop

OnwtunHa/ 1971 1981 1991 2002 2011
Hacesbe rog. rog. rog. roAa.  roa,.
Boxxpgosal, 32.03 34.13 36.27 40.76 424
lpagckm geo 32.06 32.02 36.33 40.81 424
PypanHun geo 29.27 34.38 35.35 39.59 42.1

Tadena 7. KoeduumjeHT cTapocTy 3a nepuog,
1971-2011.
M3Bop: AyTop

OnwtnHa/ 1971 1981 1991 2002 2011
Hacesbe rog. rog. rog. roAd.  roa,.

Boxkaosal, 9.99 16.35 16.67 23.42 24.79
lpagckm geo  9.92 16.15 16.63 23.58 24.78
PypanHu peo 10.82 18.73 17.06 21.72 24.94

<8% pemorpadcka mnagoct
8-10% Ha npary cTtapera
10-12% y npouecy cTapetra
>12% pemorpadcka ctapoct

KoeduumjeHT cTapoct oa 9,99 nokasao je ga
je 1971. rogmHe cTaHOBHWUWTBO Boxkaosua 6uno
Ha npary ctapera, 1 nowTo ce o 2011. roguHe
nosehao Ha 24,79, CTAHOBHULWITBO je AOCTUIIO
aemorpadcky ctapoct (tadena 7). CTaHOBHULITBO

pypanHor gena je 1971. roguHe 6uno y npouecy
cTapema, anu je Takohe AoCTMINO Aemorpadcky
CcTapocT ca koedpuumjeHTom 24,94. AHannsom no-
AaTaka podujeHnx og ctpaHe Penydanykor 3aBo-
[a 33 CTaTUCTUKY J0OMjeHn cy pes3ynTati Koju
NOKasyjy Aa je YKyrnHO CTaHOBHULWITBO Boxkaosua
M CTAaHOBHULUTBO pypanHor aena og 1971. roanHe
£o 2011. poctnrno gemorpadcky cTapocT.

MpoceyHa cTapocT cTaHOBHUWTBA (Tadena 6)
1 KoeduumjeHT ctapoctu (Tadena 7), cy nokasare-
JbW CTaperba CTAaHOBHULUTBA.

MpupogHu npupawTaj (J) no peduHUUMjK
npeacTaB/ba NpomeHy dpoja jeAUHKN HeKe nony-
naumje y jeaMHUUM BpeMeHa, Tj. pa3InKy HaTanum-
Teta (N) 1 mopTanuteta (M). Kako Ha noapyujy
uene penydnuke Cpbuje, Tako M Ha TepuUTopUju
onwTuHe BoxaoBsal, NPUMPOAHM NpupaLLTaj MMma
HeraTmMsaH TpeHp, (Tabena 8).

MurpaLMoHn cango CTaHOBHULLTBA je pasfiu-
Ka dpoja ofice/beEHOT U A0CE/bEHOT CTAHOBHULLTBA
nocmaTtpaHor nogpyyja y oapeheHom nepuogy.
Mpema MUrpaLmMoHom cangy eBUAEHTaH je nopact
MMUrpaLmja, WTO je HAPOUMUTO MU3PaXKeHo nocnea-
HbUX feueHnja. HeratmeaH canfo M3parkeH je
camo y nepuoay 1981/71(radena 9).

Mopact dpoja cTaHOBHUKA Yy pypasHOM Aeny
ONWITUHE Pe3yaTaT je KPYNMHUX MMUTPALLMOHMX TO-
KOBa, 0AHOCHO Beher 6poja Aoce/beHUX y ogHocCy
Ha oacesbeHe. MpupoaHN NpUpaLLTaj H1je yTULLA0

Tadena 8. MpupogHu npupawTaj 3a nepuog 1971-2011.

M3Bop: AyTtop

[ogmHa 1971 1981
OnwTunHa / N M ] N M )
Hace/be

Bokgosay,

1991 2002 2011

M J N M J N M J

2308 929 1379 2170 1201 969 1668 1553 115 1427 2015 -588 1667 1986 -319

lpagckm geo 2128 824 1304 2018 1082 936 1552 1426 126 1356 1859 -503 1624 1833 -209

PypanHn peo 180 105 75 152 119 33 116 127 -11 71 156 -85 43 153 -110
Tadena 9. Murpaumonu cango 3a mehynonucHe nepuoge 1971-2011.
M3Bop: Aytop

1981/1971 1991/1981 2002/1991 2011/2002 2011/1971
OnwTurHa /Hacebe

rog,. rog. roa. roa,. rog,.

BokpoBsal, 23779 1043 -9723 7033 22628
lpapcku geo 23819 545 -9734 6624 21813
PypanHu geo -40 298 211 409 1000
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Ha nopact dpoja CTAaHOBHUKA Yy pypasHOM Ageny,
jep je y nocnearbe Tpu AeleHuje HeraTUBaH, o4-
HOCHO denexeH je Behn MopTanuTeT y ogHocy Ha
HaTa/NMTeT y NoCcMTpaHom nepuoay (Tadena 8).
Kopuwherem matemMaTUyKnx metoga — reo-
METPUjCKe M eKCNOHeHUWjanHe nporpecuje 3a
npojekumje ctaHoBHMwTBa y 2020. 1 2030 roam-
HUW, A0OMjeHN cy pe3ynTaTh Koju MOoKasyjy Aa ce
Ha TepuTopmjM onwTnHe BoxAoBal, Kao U Ha py-
panHoOM geny ouvekyje nosehare ykynHor 6poja
CTAHOBHMKA, AOK Ce OYeKyje CMatbetbe No/bonpu-
BpeAHOr CTaHOBHMWTBA. [pema reomeTpujcKoj
nporpecuju, y ogHocy Ha 2011. rogmHy, Ha Tepu-
Topmjn onwTtnHe, 2020. roanHe ovekyje ce nose-
harbe 3a 6719 ctaHOBHMKa (nopacT 3a 4,24%), a
npema eKcnoHeHuMjanHoj nporpecuju, nosehatrse
33 6723 cTaHOBHMKa (nopacT 3a 4,24%). Ha py-
pasHOM Aeny OnwTUHe UCTe pesynTaTte Jane cy
reomeTpujcka M eKCnoHeHUMjanHa nporpecuja,
npema Kojuma ce oyekyje 332 CTaHOBHMKA BULLE
y ogHocy Ha nonuc 2011. rognHe. Kog no/bonpu-
BpeAHOr CTaHOBHMLITBA O4vekyje ce nag, Tj. 123
CTQHOBHMKA, LWITO NpeAcTaB/ba CMaktbere Nosbo-
npuspeaHor ctaHoBHMWTBA 3a 97,61% y oaHocy
Ha 1971. roamnHy, Kaga mx je duno 5137 (Tabena
10). MporHosa &poja cTaHoBHMKaA 3a 2030. roam-
Hy, NOKa3syje ga he ce y ogHocy Ha nonuc 2011.
rogvHe, HaCTaBUTM pacT dpoja CTaHOBHMKA Ha Te-
puTOpUjK onwTnHe BoxaoBal, Nnpema reomeTpuj-
cKoj 3a 14519 crtaHoBHMKa (nopact 3a 9,17%) u
npema eKcnoHeHuujanoj nporpecmju 3a 14528
CTaHOBHMKa (nopact 3a 9,18%). Ha pypanHom
aeny oyekyje ce nosehare of 711 cTaHOBHMKA
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padukoH 1. CTouyHM GOHA HA TEPUTOPMjU OMNLITUHE
BoxkpgoBay,
M3Bop: P3C

(nosehatbe 3a 5,43%), AOK ce ouyekyje onagarbe
Opoja nosbonNpMBpeaHOr CTAHOBHUMILTBA Ha CBera
45 cTaHOBHMKa (CMatberbe 33 86% y ofHOCY Ha
1971. roamHy).

Crarbe cTouHor poHAa

Y 0BOj aHanun3n 3adenexeH je KOHCTAHTaH
pacT ctouHor ¢poHAa oa 1971. go 2002. roguHe,
ann U Harno cmarberbe y nepuogy og 2002. go
2011. roguHe, WTO KapakTepulle pypasiHX Aeo
onwTtuHe BoxkaoBsal, (rpaduk 1).

Tabena 10. MNporHosa 6poja ctaHoBHMKa 2020. 1 2030. roguHe

M3Bop: AyTop

bpoj ctaHoBHMKa
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BoskaoBaLl 134206 159364 161376 151768 158213 164932 164936 172732 172741
Pypaniu geo 12199 12234 12565 12765 13089 13421 13421 13800 13800
m
O/bOMPUBPEAHO o137 3187 1276 743 303 123 123 45 45
CTAaHOBHULWTBO




KatapuHa /lasapesuh, Muoapar 3natunh, CtaHummp KoctaamHos

AHanusa €PO3NOHUX npoueca

KapTupare uHTeH3MTETa eposnje Ha TepuTo-
puju Cpduje 3anoueto je 1966. roanHe, a y not-
nyHoctn 3aspweHo 1971. roguHe. KapTa je y
OCHOBM ypaheHa emnupujckom metoaom laspu-
nosuha C. (1972), ann n gonyrweHum Tabanuama
3a oapehunBarbe OCHOBHWX MapameTapa Koju yna-
3e y cactaB odpacLa 3a npopavyH KoeduumjeHTa
epo3unje. HakoH pagHUX BapujaHTU OBe KapTe
paheHux y pasmepu 1:50.000, 1:100.000 wn
1:200.000, 3aBpwHa Bep3uja Kapte eposuje CP
Cpduje ca Tymayem nybamnkosaHa je 1971. roamHe
y pasmepu 1:500.000.

Y uusby carnefaBarba NPOMeHe CTakba eposu-
je, ctarbe 13 1971. roguHe yTBpheHo je npema
noctojehum Kaptama eposuje Cpduje. Ha pypan-
HOM geny onwTuHe Boxkpgosay, 1971. roguHe Bna-
hana je cpearba ayduHcKa eposnja (Cnmka 5).
Cpeatn KoeduUMjeHT eposuje U3HOCMO je
Zsr=0,61.

Cratbe 13 1988. rognHe godujeHo je ns "Mpo-
rpama 3awTuTe of eposnje 1 npeasor npornaie-
Ha epo3nOoHMX Nogpydja ca NPONUCOM NpoTUBe-
PO3MOHMX Mepa Ha noapyYjy onwTtnHe Boxkaosal"
(1988) Kao pasynTaT AMPEKTHOr peKorHocumparba
TepeHa EBUAEHTUPAH je gasbe cMakbere Koedu-
LuMjeHTa eposuje, Npu Yemy je LOMUHAHTHa duna
cpefrba NOBPLIMHCKA epo3uja. Cpearbu Koeduum-
jeHT epo3unje nsHocuo je Zsr=0,42.

Cafawtrbe cTarbe eposuvje fodujeHo je au-
PEKTHUM peKOorHocuMparem TepeHa, Kao M 3a-
xBasbyjyhu npunpemsbeHUM nognorama (kapTe
negosnoruje, reonoruje, CLC, AMT) 1 npeknanaky
nctux y nporpamy ArcMap 10. Ha ocHoBy Tux no-
JaTaka ogpeheHe cy KaTeropuje eposuje n Bpea-
HOCTU KoeduuMjeHTa epo3nje Ha 3a4aToM Mpo-
ctopy. [laHac Ha oOBOM noApyyjy, cpearu
KoeduunjeHT eposnje usHocn Zsr=0,24 Tako fa
moxemo pehu ga gaHac npeTtexHo Bnaga cnada
noBpLUMHCKa epo3unja (Civka 6).

KAPTA EPO3MIE HA PYPAZIHOM
NOAPYYJY ONLUTUHE BoXA0BAL (1971.)
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Cnuka 5. Kapta eposuje, 1971. rogmHa
M3Bop: C. Maspunosuh
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CnukKa 6. KapTa eposuje, cagale cTame
M3Bop: AyTop




YTULAJ COUMO-OEMOTPAGCKNX PAKTOPA HA CTAHE EPO3MOHUX MPOLECA HA PYPAZTHOM AENY ...

Ta6ena 11. YkynHa 1 cneunduryHa npoaykumja
HaHOCa Ha pypasHOM geny onwTtuHe Boxagosal,
M3Bop: AyTop

W od W ods|
lognHa £ £550
(m3/god) (m’*km~2god)
1971. 0.61 130,803.29 1,419.31
1988. 0.42 74,730.49 810.88
2012. 0.24 32,280.54 350.27

Mpoaykuuja HaHoCa

Epo3noHa npoayKumja HaHoca, nopes, TpaHc-
nopTa W TaNoXeka, je jegaH oA AenoBa jeauH-
CTBEHOT MPUPOAHOT NpoLeca Koju ce oaBuja 3a-
jeAHWYKMM aenoBarbem NPUPOAHMX daKTopa, Kao
W aHTponoreHor GakTopa, Koju UMa BENKY Yaory
jep 36or HeraTMBHOr fe/0Batba YOBEKA UHTEH3MU-
BMpPa epo3nOHe npoLiece.

KopuwheHe cy cpeara roguiitba Temnepary-
pa v cpeama roguiiktba KOAMYMHA NafaBMHA 3a
nepuog 1971-2012. roanHa, aAa dv BUAENU Koau-
Ka je 3aBMCHOCT NpoAyKLmje HaHoca oa, Koebuum-
jeHTa eposuje.

t = 12,4°C

H =632,5mm
god

T=Vt/10+1=V12,4/10+1=1,5

YKynHa npogyKumja HaHoca us 1971. roauHe
(130.803,29 m?/god) cmareHa je 3a 98.522,75
m?3/god y ofHOCY Ha YKyNHy NpoayKumjy HaHoca
13 2012. roamHe (32.280,54 m*/god) (tabena 11).

CneunduryHa npoaykuMja HaHoca m3 2012.
roanHe (350,27 m?*-god?-km?) cmareHa je 4,05
nyTa y OA4HOCY Ha crneunduyHy npoaykuujy us
1971. roavHe, Kaga je usHocuna 1.419,31 m?-god™
-km? (tabena 11).

3AKMYYIAK

AHanM30M epo3MOHUX MpoLeca Ha OCHOBY
cpepter KoepuumjeHTa eposuje ytepheHo je
CMakberba MHTEH3UTETa eposnje of cpesre ay-
duHcke (Z,,=0,61) o cnabe nosplMHCKe eposuje
(2,=0,24). NpoayKupja HaHOCa, YKyNHa 1 cneuu-
¢uuHa, us 1971. roguHe cmarbeHa je 3a 75,32%
Yy OAHOCY Ha NpoAayKunjy HaHoca n3 2012. roguHe.

YKynHa npoAyKuuja HaHoca Ha pypanHom geny

TepuTopuje onwTtuHe Boxaosay,
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paduMKOH 2. YKynHa npoayKumMja HaHOCa Ha pypan-
HOM Jeny TepuTopuje onwTtuHe Bo-
KAoBalL,

M3Bop: Aytop

padukoH 3. CneundumyHa npoayKumja HaHoca Ha
pypasHOM feny Teputopuje onwTuHe
Borkpgosay,

M3Bop: AyTop
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Mpouec aearpapwvsauumje Npoy3poKosao je
MUrpauuje ceno-rpag, cmarberbe Spoja nosbonpu-
BpeAHOr CTaHOBHMLITBA, W MOjaBy CTapaykux u
NpasHMUX CeOCKMX AOMahMHCTaBa, Kao U CMatbetbe
NPUTKCKA Ha 3eM/bULLITE, LITO BOAW CMakbetby WH-
TesuTeTa epo3moHuX npoueca. Ceocka Hace/ba 1
nosbonpmBpeaHa AenaTHOCT NOCTaan cy NoTnyHo
APYWTBEHO MAprMHaNM30BaHW M 3anyLITeHu.

Craperbe nos/bonpUBPEAHOr CTAHOBHULWTBA U
MMWIPaLMOHM TOKOBM MOKasyjy Aa 360r HanywTa-

VOZDOVAC

Ha gomahuHCcTaBa M HeZoCTaTKa Mnage, pagHo-
aKTMBHE U GU3MYKM CNOCOdHe pagHe cHare, no-
JbonpuBpeHe NoBpLIMHE OCTajy HeodpaheHe u
npenywTeHe 3aTpaB/bUBakby M MNpeTBaparby Y
WwnKape. MHAEeKC cTapera CTaHOBHULITBA je y Mno-
pacTy, WTO AOAATHO yTUYe Ha CMarbere odpase
No/bONpUBPESHUX NOBPLUMHA U LUMPEHE CAMOHM-
KNe Beretaumje, a TUMe M Ha CMakbeHe UHTEH3U-
TeTa epo3unje Ha pypanHOM Aeny TepuTopuje on-
wTuHe Boxkgosal,.

INFLUENCE OF SOCIO - DEMOGRAPHIC FACTORS ON EROSION
PROCESSES IN THE RURAL PART OF THE MUNICIPALITY OF

MSc Katarina Lazarevi¢, University assistant, University of Belgrade, Faculty of Forestry, Belgrade, Serbia
dr Miodrag Zlati¢, full professor, University of Belgrade, Faculty of Forestry, Belgrade, Serbia
dr Stanimir Kostadinov, full professor, University of Belgrade, Faculty of Forestry, Belgrade, Serbia

Abstract: The subject of this paper is the influence of anthropogenic factors on the state of
erosion in the rural part of the municipality of Vozdovac. The aim of the research is the anal-
ysis of the influence of the local population on land resources, based on the past and present
state of erosion and sediment production, the usage of land resources, as well as natural and
mechanical population movements. The municipality of Vozdovac is one of the 17 municipali-
ties in Belgrade area, which covers an area of 15,000 ha. The municipal territory includes both
urban and rural parts (9216 ha). When it comes to how land resources are used, it is a charac-
teristic example of erosion processes in the mountainous Belgrade area. This paper presents
an analysis of the degree of erosion threat to agricultural land in the municipality of VoZdovac,
including three periods (1971; 1988; 2012), where the method used is the erosion potential
method by professor Gavrilovi¢. However, the calculation of sediment yield was made by the
method of S. Gavrilovi¢. The analysis of demographic factors pointed to the influence of an-
thropogenic factors on the state of erosion. Mathematical methods were used - geometric
and exponential progression for population projections in 2020 and 2030. The results of this
study showed that the intensity of erosion in that area significantly decreased and that it has
a tendency of further decline.

Keywords: erosion, land resources, demographic parameters, sediment yield

INTRODUCTION

Land as a product of interaction of pedogenet-
ic factors (Filipovski and Ciri¢, 1963) is a national
treasure and the whole community must take
care of it. Due to population growth, erosion con-
trol must take an adequate place in land manage-
ment. Erosion is one of the forms of soil degrada
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tion, which is in fact a non-renewable resource.
Erosion is a physical process caused by socio-eco-
nomic, cultural and political factors, which de-
pends on soil features, slope, vegetation, quantity
and intensity of rainfall (Lal 2001; Zlati¢, 1995).
Soil degradation by accelerated erosion is a chron-
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ic problem since the beginning of agriculture,
which deteriorated due to the increase in popu-
lation and animals, and also due to inadequate
land use on hilly mountainous terrains (Montgom-
ery, 2007). According to the mentioned, the level
of land degradation is caused by natural and an-
thropogenic factors (Lal, 2001). Anthropogenic
factors or the use of land and water resources is
one of the most significant factors of erosion pro-
cesses in both negative and positive light (Z/atic,
1998). Naturally, the negative impact is reflected
in agricultural land formation on steep slopes and
areas that are not adequate for agriculture, and
they are formed by forest clean cutting.

The loss of protective forest functions is man-
ifested through cutting leaves in order to provide
winter forage then crop cultivation and planting
crops down the slope etc. Positive human activity
is manifested through contour land cultivation,
contour planting of crops, the application of an-
ti-erosion crop rotation, construction of wattling,
stone check dams in torrential streams, optimal
grazing (adequate number of livestock number
per unit area) etc. Adequate land use affects mi-
crobial activity, soil fertility etc.

Man can influence erosion intensity directly
(by land use, exploitation of forest resources and
the implementation of anti-erosion measures)
and indirectly (Dragicevic¢ et al., 2009). Indirect
anthropogenic impacts on erosion intensity are
characterized by the intensification of urbaniza-
tion and industrialization; while in rural areas and
agriculture, they cause a decrease in agricultural
population number, decrease in agriculture, and
the phenomenon of empty rural households.
Change of land use conditions and the change of
erosion intensity, so man indirectly induced re-
duction of erosion intensity (Zlati¢, 1983;
Dragicevic, Stepic, 2006; Babovi¢, Zlati¢, 2012).

The processes of aging and depopulation of
rural settlements, rural to urban migrations, agri-
culture marginalization and livestock production
shortfalls bring about land use changes. Aban-
doned agricultural areas are successively trans-
formed into pastures or forests (Dragicevic,
Stepic, 2006; Tosic et al., 2012), which affects soil
erosion reduction in the watershed.

According to Yang, negative human activity
increases erosion up to approximately 60% all
over the world (Yang et al., 2003). A positive ex-

ample is the Nile basin, where artificial irrigation
helps vegetation growth and erosion reduction,
whilst negative examples can be seen in regions
such as Siberia and the Amazon basin, where de-
forestation is the main reason for the erosion in-
crease (Yang et al., 2003).

In terms of erosion processes nearly the en-
tire territory of the Republic of Serbia is affected
by different erosion intensities. Damages include
land loss, soil fertility loss and environmental
damages. Within this study, the changes of ero-
sion processes are analyzed in the rural part of
the municipality of Vozdovac with regard to an-
thropogenic factors.

Uncultivated and abandoned possessions in-
dicate the need to consider the demographic and
socio-economic factors that influence the process
of reducing erosion intensity. The very demo-
graphic changes, which have been observed, give
relevant and more comparable data on the rela-
tionship between population and agricultural ar-
eas, that is to say, the causal connection between
the anthropogenic factor and the erosion intensi-
ty (Dragicevic, Stepic, 2006).

METHODOLOGY AND RESEARCH
METHODS

To calculate the erosion intensity in 1971, ero-
sion intensity maps (scale of 1: 50,000) have been
used, as well as the program ArcMap 10. The
state of erosion for the year 1988 was analyzed
based on data from the study “Program for ero-
sion protection and proposal to declare erosion
areas with the regulation of anti-erosion meas-
ures in the municipality of VoZzdovac”, which was
conducted by the Institute for forestry and wood
industry and OOUR Institute for research, design
and engineering. For the current state of erosion,
erosion map is applied, and it is made according
to the Method of erosion potential. The data on
land use of Corine Land Cover database for the
year 2012, the digital terrain model, geological
map and soil map, terrain research and the pro-
gram ArcMap10 were all used. The method of
erosion potential by professor Gavrilovi¢ was used
to assess the condition of erosion processes in all
of three mentioned periods (Gavrilovié, 1972).
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Within the framework of socio-demographic
analysis, five consecutive censuses (1971, 1981,
1991, 2002 and 2011) were included and the data
are taken from the inventory books of the Repub-
lic Institute for Statistics for the municipality Voz-
dovac. The study included the following data:
population number, number of households, pop-
ulation number index and number of households,
agricultural population, population, according to
sex and age, vital statistics, the agriculture partic-
ipation of total population and livestock.

Population projections for 2020 and 2030 are
derived by mathematical methods: geometric and
exponential progression (Breznik, 1977).

Sediment yield (total and specific), in the rural
part of the municipality of Vozdovac is calculated
by the method of S. Gavrilovi¢ (1972).

W, =T H,, - VZ-F [m’/god]

gor

T=V{10+1

W,=W_.[F [m* god™-km?]

god

W~ total production of erosion sediment (gross
erosion), in [m3-year?]

Hgod— average annual amounts of precipitation (in
the watershed), in mm

T — temperature coefficient of watershed or re-
gion

t — mean annual air temperature of the water-
shed, in degrees Celsius

1 — 3,14 (Number of Ludolph)

z — coefficient of erosion (average value for the
watershed based on erosion map of the water-
shed), according to Gavrilovi¢

F — watershed area, in km?

W, — specific production of erosion sediment in
[m3-year®-km?]

RESULTS AND DISCUSSION

Geographical position

Research area includes the rural part of the
area of the municipality VoZdovac, one of 17 Bel-
grade municipalities, located in the southeastern
part of Belgrade and it covers an area of 15.000
ha. It borders the municipalities - Grocka to the
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east, Cukarica and Rakovica to the west, Vradar to
the north, Zvezdara to the northeast, Savski Venac
to the northwest, Sopot to the south and Baraje-
vo to the southwest. The altitude varies from 80
mnm to 511 mnm (Avala), at coordinates
44°49’14" north and 20°27°44“ east. The highest
point is Torlak (Vozdovac) at 303,1 mnm.

Climatic features

The area is characterized by a moderate con-
tinental climate. The region is influenced by the
Mediterranean Sea and the Atlantic Ocean, while
the sub-region is under the influence of cold con-
tinental air from northern and northeastern parts
of Europe. To show climate conditions, the data
of the Hydrometeorological Institute of Serbia for
Belgrade station were used. Climate is one of the
most important factors for the formation of plant
communities, which is why it often may occur
that the vegetation of one part is connected with
regional climate characteristics.

According to the study “Assessment of vulner-
ability towards climate change - Serbia” in the
period 1949-2009, Belgrade has recorded the
highest increase in air temperature in the Repub-
lic of Serbia. The analyzed daily data indicate a
warming trend of average annual air tempera-
ture. The observed average annual precipitation
in the same period (1949-2009) shows a slight
increase, ie. seasonal trends show a decline dur-
ing winter and spring, and an increase during
summer and autumn. The number of days with
intense precipitation has increased in the whole
territory of Serbia (Sekulic¢ et al. 2012).

The absolute minimum air temperature oc-
curs most frequently in January and comes to
-25.5° C. Average monthly temperatures show a
movement regularity with a minimum in January
and maximum in July. Annual temperature fluctu-
ation is big, and in extreme cases reaches 47.6°
C. Winters are usually sharp and variable. Early
frosts occur in November and late frosts in late
March, which should not have negative effects on
vegetation.

For the life of plants is important not only the
quantity of water that falls on the land, but its
schedule during the year. The higher the heat, the
greater the need for more regular water supply.
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Table 1. Mean monthly and mean annual air temperature for the climate station Belgrade
Source: RHMS of Serbia

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC Yearly

1971 1.7 3.5 4.3 13 19.1 19.7 215 226 147 104 7.2 3.4 11.8
1972 0.5 4 9.7 13.8 175 219 214 201 146 9.7 8 2.5 12

1973 0.4 3.9 5.6 11 18.1 201 221 214 185 114 45 2.4 11.6
1974 2 7 8.9 109 152 184 209 229 183 9.2 7.1 3.6 12

1975 3.7 2.1 10.7 122 18 195 214 201 195 116 5 2.4 12.2
1976 14 0.4 4 126 16.7 186 21.7 181 163 12.7 85 BES 11.2
1977 3.4 7.9 106 111 178 20.7 21.7 209 15 12.7 7.8 -0.7 124
1978 1.8 2.2 8.3 114 15 19 20.8 20 155 118 26 3.5 11

1979 0.2 3.5 104 109 174 22 20 201 177 113 75 5.4 12.2
1980 -1.6 2.7 6.6 9.3 143 196 208 204 164 132 6 1.1 10.7
1981 -14 2.4 101 115 166 209 212 213 183 14 5.6 2.8 11.9
1982 -04 O 6.6 9.1 189 215 214 212 206 13.7 6.6 5.2 12

1983 4.9 2 9 15 18.7 191 231 221 172 118 3.8 2.2 124
1984 2.1 13 5.6 11.2 168 188 20 20.2 188 141 7 1.5 11.5
1985 -34 -3.1 57 12.8 19 17.7 226 224 176 11.1 55 6.6 11.2
1986 2.7 -14 56 151 189 194 198 2311 181 121 6.3 1 11.7
1987 -25 238 1.6 123 152 211 248 207 212 128 8.1 3.3 11.8
1988 4.6 4.9 6.5 11.3 17.7 201 247 233 18 11.8 1.4 2.9 12.3
1989 0.5 5.4 105 15 16 183 224 215 171 125 5.8 3.7 12.4
1990 1.6 7.2 11.2 123 182 206 219 225 161 13.8 85 2.2 13

1991 1.9 -0.2 9.2 11 136 211 226 211 189 114 7.7 -1.1 114
1992 1.7 4.2 8.2 13 179 206 228 268 185 131 8.2 1.2 13

1993 1.5 -06 5 126 20 217 225 234 181 145 3 4.7 12.2
1994 4.3 3.5 104 127 185 21 243 241 217 112 76 34 13.6
1995 0.6 7.9 7.1 125 16.8 205 248 216 16.6 134 4.2 2.2 12.4
1996 -0.2 -06 26 126 193 219 22 221 141 127 10 1.7 11.5
1997 0.3 5.3 6.7 8.2 186 219 211 208 17.1 9.7 7.8 4.1 11.8
1998 4.6 7 5.4 144 16.8 228 238 235 16.7 13.6 49 -1.6 127
1999 LS 2.4 9.1 13.4 175 203 219 227 196 124 5.2 2.6 12.4
2000 -1 5.2 8.1 16.2 19.6 23 235 2577 179 146 119 5.2 14.2
2001 4.2 5.4 11.8 119 183 19 23 24 16.1 148 4.7 -1.9 126
2002 1.2 8.5 103 121 201 229 242 222 174 132 106 1.3 13.7
2003 0.4 21 71 12 215 25 23.1 256 178 10.8 9.2 2.8 12.8
2004 -0.2 3.6 7.7 13.1 16 205 231 22 17.2 151 7.6 3.7 125
2005 1.7 -1.3 538 12,7 17.7 203 226 206 184 128 6.7 3.4 11.8
2006 {05 1LY 6.5 13.7 174 20.2 247 209 192 152 8.9 4.3 12.7
2007 7.6 7.2 10.2 149 195 238 258 242 16.2 11.8 5.2 11 14

2008 32 6.3 9.1 13.8 193 23 23.7 24 17 148 9.1 4.6 14

2009 -0.2 29 7.9 158 199 21 241 241 206 131 99 4.7 13.7
2010 0.6 3.7 8.2 135 181 213 244 241 178 106 122 25 13.1
2011 1.6 1 8 144 175 222 24 247 226 121 44 55 13.2
2012 2.1 =5 101 145 179 248 269 262 215 147 105 2 14

Average 1.4 3.0 7.8 12,6 178 209 22.7 224 179 126 7.0 2.7 12.4
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Table 2. Mean monthly and mean annual precipitation for the climate station Belgrade

Source: RHMS of Serbia

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC Yearly
1971 454 372 751 618 91.7 0986 863 53.7 722 13 49.6 10.1 694.7
1972 13.7 221 138 854 57.2 154 1704 1085 58.2 1215 66.6 0.8 721.6
1973 151 315 308 923 485 872 306 504 519 322 485 29 548
1974 265 235 215 46 80.3 175 414 59.1 98.8 1845 63 90.2 909.8
1975 256 8.9 30.6 41.4 131.6 105.2 1315 1242 222 929 486 6.5 769.2
1976 103.7 123 341 672 451 90.7 274 569 84 142 564 216 613.6
1977 441 1055 614 865 334 499 826 838 725 136 77 80.5 790.8
1978 251 107.8 53.1 31.8 1254 1683 534 133 1096 18.1 15 57.2 778.1
1979 926 399 387 633 651 0914 564 80 143 476 419 56,6 6878
1980 63.4 457 67.2 88.1 1264 732 091 67.7 323 824 888 821 9083
1981 48.7 222 1447 622 472 1144 21 726 79 723 90.6 75.8 850.7
1982 43.7 147 753 57.7 8.7 85.8 1247 734 298 819 19 79.4 694.1
1983 322 164 189 37.6 63 121.8 351 133 714 313 313 395 5118
1984 593 784 314 392 88 443 855 369 554 125 599 128 603.6
1985 539 46.7 415 657 408 126 154 168.1 127 136 80.9 22 687.3
1986 731 626 494 72 126.6 904 725 10.2 3.2 399 6.8 20.8 627.5
1987 106.8 3.1 72 59.2 169 1134 67.4 431 106 18 100.5 60 823.1
1988 413 509 944 457 191 736 157 257 73.2 258 305 341 530
1989 4.6 9.5 374 937 742 1417 127 67.2 529 486 716 224 6365
1990 4.6 435 259 605 139 965 249 164 295 59 343 86.2 495.2
1991 20.2 11.2 837 513 949 863 113.1 328 258 812 627 317 694.9
1992 7.6 33.8 6.9 58.8 194 180 43.8 243 282 905 61.7 348 589.8
1993 219 318 771 267 128 504 569 245 515 188 77.8 889 539.1
1994 404 23 27.7 646 414 2122 461 905 295 379 259 344 6736
1995 822 459 439 61 83.6 647 337 692 926 0.3 57 67.1 701.2
1996 426 62.2 412 523 108 571 355 66.6 107.7 371 77.7 100.8 788.8
1997 317 49.2 114 881 516 31.7 126.1 1084 30.4 106.7 30.8 80.6 746.7
1998 706 2.3 193 30.7 552 634 322 454 926 896 522 31 584.5
1999 51.1 633 169 73.2 609 1424 2625 129 854 56.2 73.2 153.2 1051.2
2000 273 283 303 419 345 191 293 738 70.7 16.6 20.7 412 367.7
2001 353 27.2 656 1579 47 186 19.7 56.7 183.7 16.7 634 339 893.1
2002 15.1 14 148 53.7 209 796 60.7 106.8 519 883 358 528 5944
2003 629 265 114 2311 395 334 1118 64 57.6 1152 234 36.7 547.9
2004 935 294 189 717 633 113.8 946 893 45 329 1295 503 832.2
2005 52.2 84.2 339 547 474 951 914 1443 541 286 235 788 788.2
2006 432 59.1 1044 97 423 137.8 233 120.6 243 209 245 519 7493
2007 49.3 56 99.6 3.8 79 107.6 175 725 84.1 103.6 1315 345 839
2008 446 8.3 79.7 349 606 433 53 456 685 184 51 79 586.9
2009 551 852 649 6.1 347 151 80 445 3.9 989 59.5 120.6 804.4
2010 91.6 112.8 472 4377 864 181.7 414 535 51.8 488 452 614 8655
2011 478 556 279 141 668 411 95 14 47.7 361 5 48 499.1
2012 872 615 24 66.9 1279 16 39 4.5 30.7 449 281 551 564.2
Average 47.5 417 46.1 579 651 96.6 655 587 56.0 526 534 53.7 694.8
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GEOLOGICAL MAP OF THE RURAL
PART OF THE MUNICIPALITY VOZDOVAC
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Figure 1. Geological map of the rural part of the
municipality of VoZdovac
Source: Military Geographical Institute

During the vegetation period (March-September)
falls 434 mm, which is 60% of annual precipita-
tion. Precipitation in the form of hail usually oc-
curs in May and June, however, it can occur be-
tween April and September. Snow cover is highly
variable from year to year, both in terms of thick-
ness and period of duration. The thickness varies
from 5-70 cm, and duration from 2-66 days. The
climate data for the period from 1971 to 2012
were taken from the website of the Republic Hy-
drometeorological Service of Serbia (data for
1986, 1987, 1988 and 1989 are not available) (Ta-
ble 1, Table 2).

Geological base

Regarding its geological structure, mostly
(60%) represented in this area are (Figure 1.):

Figure 2. Slope Map for the rural part of the
municipality of Vozdovac
Source: Author

e shales (these are petrified clay that are part
of other sedimentary rocks)

e marl (mixed sedimentary leafy rocks built of
clay component (65-35%) and limestone (35-
65%)).

e sandstones (tied sedimentary rocks, which are
usually constructed predominantly of quartz
grains, feldspar and muscovite flakes, and also
zircon, apatite, magnetite, garnet, tourmaline.
The binder is silicon).

In addition to the mentioned, there are also
clay marl sediments and sandy sediments, alluvi-
al pond terrains and alluvial-proluvial. Geological
base (Figure 1.) is easily susceptible to degrada-
tion processes, and these rocks belong to the
group of erodible rocks. This indicates the possi-
bility of soil erosion. According to the slope ter-
rain map (Figure 2.), around 80% of the area in-
clude gradients from 5% to 19%, i.e. about 23%
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of the area include gradients of 5-8%, 27% of the
area include gradients of 8-11%, 20% of the area
include gradients of 11-15% and 12% of the area
include gradients of 15-19%. The terrain slopes
that are present in the territory of the rural part
of the municipality Vozdovac indicate that there
may occur soil erosion, unless the soil is covered
with vegetation.

Soil characteristics

In the territory of the rural part of the munic-
ipality Vozdovac, eutric cambisol is present with
about 82%, in its typical form, or more or less in
its modified form (Figure 3). Eutric cambisol rep-
resents climatogenous land caused by the action
of atmospheric precipitation, the annual distribu-
tion of rainfall (dry summers), high average annu-

SOIL MAP OF THE RURAL PART OF

N
’ THE MUNICIPALITY VOZDOVAC

[ Altuvial-loamy deposits

I Ailuvial-diluvial deposits

[ pellwium

[ Loessivized cambisol

I cambisol

[T cambisol beginning to be loessivized
[ Eroded land on various substrates

I vertisol

Voidovac municipality border
e Rural area border

Figure 3. Soil map of the rural part of the municipality
Vozdovac
Source: Institute of Soil Science
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al temperature and wet winters with snow. When
it comes to mechanical composition, eutric camb-
isol is a loamy and sandy-loamy soil, well aerated
and drained, rich in bases and minerals. The min-
eralization is accelerated with the help of high
temperatures and there is no occurrence of raw
humus, and a great biological activity leads to litter
decomposition during one year. Production possi-
bilities of eutric cambisol are great and suitable for
growing forests and for a large variety of species.

Vertisol is present in a smaller percentage,
with about 4%, and it has well-developed hori-
zons and bad prismatic structure with large aggre-
gates in dry state, which results in a very difficult
land cultivation and expensive implementation of
ameliorative measures in order to enable stable
production. However, in addition to bad qualities
of this land, it is a fact that agriculture producers
earn income.

Land use

The stability of forest ecosystems depends on
the functioning of ecological factors: climate, oro-
graphic, edaphic, biotic and anthropogenic, as
well as the geological substrate. Their functioning
depends on the environment in which they are
located. Bearing in mind that Belgrade and its for-
est areas are surrounded by numerous industries,
toxic emissions on highways and regional roads,
and other pollutants that lead to pollution of land
and water and disrupt the whole environment,
the importance and value of forest ecosystems
increases significantly. Since the research area be-
longs to Forest management unit “Avala”, it can
be said that these forests are shaped under the
anthropogenic influence. According to their ori-
gin, they are mostly scions, artificially restored,
tall and mixed. The Forest management unit is
characterized by a great flora variety of autoch-
thonous and non-native species (over 40 species
of trees) (PE “Srbijasume”, 2008).

There are following plant species in the re-
search area:

e Typical Quercetum frainetto-cerris tipicum for-
ests represent a climatogenic community of
the largest part of Serbia in the lower slopes,
up to 600 m above sea level. Edificators are
Quercus frainetto and Querqus cerris, and



INFLUENCE OF SOCIO- DEMOGRAPHIC FACTORS ON EROSION PROCESSES IN THE RURAL PART OF THE ...

Table 3. Agricultural area by land use
Source: Statistical Office of the Republic of Serbia
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1991 9186 7050 3994 112 1521 1372 754 95 683 603 1 2437
2002 9519 6953 4199 117 978 1571 695 104 918 867 2 2437
2011 9601 6588 2866 12 864 1654 646 111 1484 770 / 2889.65

there is a greater number of tree species,
mainly xerophilous: Sorbus torminalis, Sorbus
domestica, Fraxinus ornus, Tilia argentea,
Pyrus pyraster, Cornus mas, Crataegus monog-
yna, Viburnum lantana, Rosa arvensis, and
near the ground Calamintha officinalis, Helle-
borus odorus, Veronica chamaedrys, Chamae-
cytisus capitatus, Galium pseudoaristatum,
Danaa cornubiensis and others.

Quercetum cerris-petraeae forests are some-
what more xerothermal than dominant Quer-
cus petraea forests, and they are more meso-
philous than pure Querqus cerris forests. They
occupy the lower belt of sessile oak forests up
to 600 meters above sea level. These forests
are spread between the vegetation of Quer-
cus frainetto and Querqus cerris and pure
Quercus petraea forests.

Forests of Quercus petraea and hornbeam
(Querco-carpinetum moesiacum) are located
at the transition between the Quercetum
frainetto-cerris tipicum forests and pure Quer-
cus petraea forests. They are characterized by
flora wealth. The most common species are:
Quercus petraea, Carpinus betulus, Tilia cor-
data, Acer campestre, Cornus mas. Concern-
ing terristial flora, there is a great number of
Rubus Mirtus, schultesii Galium, Asperula od-
orata, Fastuka montana etc.

Beech forests are located on the lower altitu-
dinal limit of beech forests, and they are al-
most exclusively mixed with hornbeam and
Tilia, and rarely with Quercus petraea. Pure

beech can be found on smaller areas, but
these surfaces are not so big to represent a
special part. Next to the mentioned species,
there are also: Acer campestre, A. platanoides,
A. pseudoplatanus, Ulmus montana, Fraxsinus
excelsior, Populus tremula, Sorbus torminalis.
Terristial florae: Cornus mas, Cornus sanguine,
Sambucus nigra, Crataegus monogyna, Rosa
canina, Rubus hirtus, Euphorbia amygdaloi-
des, Poa nemoralis, Viola silvestris, Anemone
nemorosa etc.

Based on the data analysis on the agricultural
land use in the period 1974-2011. (Table 3),
obtained by SORS (Statistical Office of the Re-
public of Serbia), it can be seen that there has
been a slight increase in agricultural land,
mostly meadows. The area for grain cultiva-
tion and industrial crops and pastures is de-
clining. Total forest land has increased to
18.57%, and the agricultural area to 3.74%.
Areas under cereals decreased by 53.3%. Ar-
eas under orchards, vineyards and grains de-
clined in favor of the meadow. Meadow areas
have increased by 168.84%.

Analysis Corine Land Cover Database for 2012
(Figure 4) showed the presence 8 of 44 class-
es of CLC nomenclature. The complex of
agrarian space dominates with 27.31%. Forest
area occupies 25.44% of the total territory
(deciduous forests 23.56%, 1.66% mixed,
shrubs 0.22%), arable land covers 13.87%,
pastures 1.72% and the remaining area (8.06
%) is occupied by rural settlements.
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LAND USE IN THE RURAL AREA OF
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Figure 4. Land use according to the Corine Land
Cover database for 2012
Source: CLC

Socio-demographic characteristics
Rural part of the municipality of VoZdovac was

observed in this analysis. The analyzed demo-
graphic data refer to the period 1971-2011. With-

Table 5. The number of households for the period
1971-2011
Source: Statistical Office of the Republic of Serbia

Number of households
1981 1991 2002 2011

Settlement
1971

Municipality )\ 7c 3632 53259 56936 59370
of Vozdovac

Rural part 3397 3553 3686 4266 4144

in this period, the population was constantly in-
creasing, both in the entire municipality area, and
the rural part. In the period from 1971 to 2011,
the number of inhabitants in the rural part in-
creased from 12199 to 13089 inhabitants. On the
other hand, the number of agricultural population
was constantly declining. The participation of ag-
ricultural population in relation to the total pop-
ulation in 2011 was 0.19%, while the participation
of agricultural population in relation to the num-
ber of inhabitants in the rural area is 2.31%. Here,
a drastic drop was recorded in the participation
of agricultural population in total (Table 4).

With the analysis of the total number of
households in the whole territory of the munici-
pality of VoZdovac, a constant increase was deter-
mined for the entire research period, while the
number of households in the rural area increased
in the period from 1971 to 2002, and then de-
clined until 2011 (Table 5).

The average age of the population in the mu-
nicipality of Vozdovac in the period 1971 - 2011
increased from 32.03 years to 42.4 years, while in
the rural area increased from 29.27 years to 42.1
years (Table 6).

Table 4. The number of population for the period 1971-2011

Source: Statistical Office of the Republic of Serbia

Year 1971 1981
5§ 5 5
g5 ]
Settlement 2 5 % 2 3 %
2 i
z 8 z 32
Vozdovac 134206 100 159364 100
(total)
Urban part 122007 90.91 147130 92.32
Rural part 12199 9.09 12234 7.68
Agricultural = 0 3g3 3187 2
population

1991 2002 2011
55 55 5§
58, EE o, 3B
£ EZ £
28 28 28

161376 100 151768 100 158213 100
148611 92.09 139003 91.59 145124 91.73
12565 7.79 12765 8.41 13089 8.27
1276 0.79 743 0.49 303 0.19
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Table 6. The average age of the population for
the period 1971-2011
Source: Author

Table 7. Coefficient of age for the period 1971-
2011
Source: Author

Settlement 1971 1981 1991 2002 2011
Vozdovac 32.03 34.13 36.27 40.76 42.4
Urban part 32.06 32.02 36.33 40.81 424
Rural part 29.27 34.38 35.35 39.59 42.1

Settlement 1971 1981 1991 2002 2011
Vozdovac 9.99 16.35 16.67 23.42 24.79
Urban part 9.92 16.15 16.63 23.58 24.78
Rural part 10.82 18.73 17.06 21.72 24.94

Age coefficient shows the participation of the
population older than 60 years and in the total
population.
<8% demographic youth
8-10% on the verge of aging
10-12% in the aging process
> 12% demographic old age

Age coefficient of 9.99 showed that in 1971
the population of VoZzdovac was on the verge of
aging, and because of that the population in-
creased by 2011 to 24.79, and it reached demo-
graphic old age (Table 7). The population of the
rural part was in the process of aging in 1971, but
it also reached demographic old age with the co-
efficient of 24.94. With data analysis obtained by
the Institute for Statistics, the achieved results
show that the total population of VoZdovac and
the population of the rural part from 1971 to
2011 reached demographic old age.

Table 8. Natural growth for the period 1971-2011
Source: Author

The average age of the population (Table 6)
and age coefficient (Table 7) are indicators of pop-
ulation aging.

Natural increase (J) by definition represents
the change of the number of individuals in a pop-
ulation per time unit, that is to say, the difference
between natality (N) and mortality (M). The
whole area of the Republic of Serbia, including
the municipality of VoZdovac, has a negative nat-
ural increase rate (Table 8).

Migration balance of population is the differ-
ence between the number of immigrant and em-
igrant population of the observed area in a given
period. According to the migration balance, an
increase in immigration is obvious, in particular in
the last decades. The negative balance is record-
ed only in the period 1981/71 (Table 9).

Population growth in the rural part of the mu-
nicipality is the result of large immigration flows,

Year 1971 1981

Settlement N M J N M J

1991 2002 2011
M J N M J N M J

Vozdovac 2308 929 1379 2170 1201 969 1668 1553 115 1427 2015 -588 1667 1986 -319
Urban part 2128 824 1304 2018 1082 936 1552 1426 126 1356 1859 -503 1624 1833 -209
Rural part 180 105 75 152 119 33 116 127 -11 71 156 -85 43 153 -110
Table 9. Migration balance for the periods between 1971-2011 balance
Source: Author
1981/1971 1991/1981 2002/1991 2011/2002 2011/1971

Settlement

year year year year year
VozZdovac 23779 1043 -9723 7033 22628
Urban part 23819 545 -9734 6624 21813
Rural part -40 298 211 409 1000
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Table 10. Forecast of the population number in 2020 and 2030

Source: Author

Settlement
i i i o
~ 00 o)) o
(o)) (o)) [e)} o
i i i o
Vozdovac 134206 159364 161376 151768
Rural part 12199 12234 12565 12765
Agrlcult'ural 5137 3187 1276 743
population
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or a higher number of immigrants compared with
emigrants. Natural increase has not affected the
population growth in the rural part, because its
rate has been negative in the last three decades,
and higher mortality was recorded in relation to
the birth rate in the research period (Table 8).
Using mathematical methods - geometric and
exponential progression of population projections
in 2020 and 2030, the results are obtained and
they show that, in the municipality of VoZdovac,
as well as in the rural part a population increase
is expected, while the agricultural population is
expected to decline. According to the geometric
progression, compared to 2011, in the municipal-
ity, in 2020 is expected to increase for 6719 in-
habitants (an increase of 4.24%), and according
to the exponential progression, the increase for
6723 inhabitants (an increase of 4.24%). In the
rural part of the municipality geometric and ex-
ponential progression gave the same results, ac-
cording to which the population expects 332
more than in the 2011 census. Agricultural popu-
lation is expected to decline at 123 inhabitants,
representing a decrease of agricultural population
of 97.61% compared to the year 1971, when
there were 5137 (Table 10). Population projec-
tions for 2030, shows that compared to the cen-
sus in 2011, are expected to continue the growth
of the population in the municipality of Vozdovac
according to geometric 14519 inhabitants (an in-
crease of 9.17%) and the exponential progression
of 14528 inhabitants (increase of 9.18%). In the
rural part increase is expected of 711 people (an
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increase of 5.43%), while the agricultural popula-
tion is expected to decline at 45 inhabitants (a
decrease of 86% compared to 1971).

Condition of livestock

In this analysis, a constant growth of livestock
from 1971 to 2002 is observed, but also a sharp
reduction in the period from 2002 to 2011, which
is distinctive for the rural part of the municipality
of Vozdovac (Figure 1).

For the purpose of this paper, the number of
sheep and cattle is particularly interesting due to

Livestock, municipality of Vozdovac 1972-2011
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Diagram 1. Livestock, municipality of Vozdovac 1971-
2011
Source: Author
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grazing, and the pressure on grass and forest veg-
etation.

The number of sheep was constantly increas-
ing from 1972 to 2002, subsequently to 2011 and
then declined to about 60%. The number of was
constantly declining from 1972 to 2011, i.e. com-
pared to 1972, the number of cattle was reduced
to 83.33% in 2011.

Analysis of erosion processes

Mapping the intensity of erosion in Serbia
started in 1966, and it was completely finished in
1971. The map is basically done by the empirical
method of Gavrilovi¢ S. (1972), and additional ta-
bles in order to determine the basic parameters
which are included in the form of budget coeffi-
cient of erosion. After preliminary versions of this
map, which were created using the scale 1:
50,000, 1: 100,000 and 1: 200,000, the final ver-

sion of the erosion map of Serbia with legends
was published on the scale of 1: 500,000 in 1971.

In order to observe changes in the state of
erosion, the situation in 1971 was determined ac-
cording to the existing erosion maps of Serbia. In
the rural part of the municipality of VoZdovac, it
was erosion of medium depth in 1971 (Figure 5).
The medium coefficient of erosion was Z., = 0.61.

The balance of 1988 was obtained from the
“Program of protection from erosion and propos-
al to designate erosion areas with erosion control
rmeasures in the municipality of Vozdovac” (1988)
as a result of a direct field survey. Further reduc-
tion in the coefficient of erosion was noted,
where medium erosion surface was dominant.
The medium coefficient of erosion was ZSR = 0.42.

The current state of erosion is obtained by a
direct terrain research reconnaissance, and also
by prepared surfaces (soil maps geology, CLC,
DMT) and their overlapping in the program ArcM-
ap 10. Based on these data, erosion categories

N EROSION MAP FOR THE RURAL AREA
OF THE MUNICIPALITY OF VOZDOVAC 1971

[ Heavy erosion (z = 0.71 to 0.85)

[ Medium mixed and deep erosion (Z = 0.56 to 0.70)
[ Medium surface erosion (Z = 0.41 to 0.55)

I siicht deep erosion (= 031 to 0.40)

[ slight surface and mixed erosion (Z = 0.21 - 0.30)
[ very slight erosion (2= 0.1 - 0.20)

[ The accumulation of sediment

Voidovac municipality border
e Rural area border
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0
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N EROSION MAP FOR THE RURAL AREA OF
THE MUNICIPALITY OF VOZDOVAC (PRESENT STATE)

I Viedium mixed and deep erosion (Z = 0.56 to 0.70)
[ Medium surface erosion (Z = 0.41 to 0.55)

I siight deep erosion (Z = 0.31 to 0.40)

[ slight surface and mixed erosion (= 0.21 - 0.30)
[ very slight erosion (2 = 0.11 - 0.20)

[ Veryslight erosion (2 = 0.01 - 0.10)

Votdovac municipality border
e Rural area border

Figure 5. Erosion Map, 1971.
Source: S. Gavrilovic¢

Figure 6. Erosion Map, the present state
Source: Author
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Table 11. Total and specific sediment yield in the
rural part of the municipality of VoZzdovac
Source: Author

W
Year god godsp
(m?/god) (m*km~?god)
1971. 0.61 130,803.29 1,419.31
1988. 0.42 74,730.49 810.88
2012. 0.24 32,280.54 350.27

and erosion coefficient values are determined in
the given area. Today, in this area, the medium
coefficient of erosion is ZSR = 0.24, so we can say
that slight surface erosion is dominant today (Fig-
ure 6).

Sediment yield

Erosion sediment yield, along with transport
and alluvion, is a part of unique natural process
that occurs through joint action of natural factors
and anthropogenic factors. It plays a major role
because it intensifies erosion processes due to
negative human activities.

The medium annual temperature and the me-
dium annual precipitation for the 1971-2012 pe-
riod are used in order to see how dependent the
sediment yield is on erosion coefficient.

t=12.4°C

H =632.5mm
god

T=Vt10+1=V124/10+1=15

The total sediment vyield from 1971
(130,803.29 m?/year) decreased to 98,522.75 m’/
year compared to the total sediment yield in
2012 (32,280.54 m?/year) (Table 11).

The specific sediment yield in 2012 (350.27
m?3-year?-km) decreased by 4.05 times compared
to the specific yield from 1971, when it was
1419.31 m*year*-km? (Table 11).

CONCLUSION

The aging of agricultural population and mi-
gration flows show that due to the abandonment
of households and the lack of young, working-ac-

Total sediment yield in the rural part
of the municipality of VoZdovac
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Specific sediment yield in the rural part
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Diagram 2. Total sediment yield in the rural part of
the municipality of Vozdovac
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Diagram 3. Specific sediment yield in the rural part
of the municipality of Vozdovac
Source: Author
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tive and physically able workforce, agricultural
land remain uncultivated and left to grassing and
shrubs. Aging index is increasing, which addition-
ally affects the reduction of agricultural land cul-
tivation and the expansion of wild vegetation. The
process of deagrarization caused rural to urban
migrations, reduction of the number of agricultur-
al population, and the phenomenon of old and
empty rural households, which along with the
livestock reduction, contributed together to land
pressure reduction. All these factors have led to
a significant reduction in intensity of erosion pro-
cesses in the rural part of the territory of the mu-
nicipality of VoZzdovac. The villages and agricultur-
al activity became completely socially marginalized
and neglected. The analysis of erosion processes
based on the medium erosion coefficient has de-
termined a decrease in erosion intensity of medi-
um depth to slight surface erosion. Sediment
yield, both total and specific, from 1971 de-
creased by 75.32% compared to the sediment
yield in 2012.
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