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Caxerak: Y paay cy aHaJIM3UpaHH YTPOXKEHH IEIOBH ONIITHHE YO TeleqeTeKUHOHHM Meroiama. Ha 6asu
yTBpljHBara PELEHTHOT CTaba eIeMEHaTa )UBOTHE CPEAMHE OINIITHHE Ca CHUMKA, IaTH Cy MPEUIO3H 3a 3aIUTUTY U
KoHTpoIy. IToceOHa maxba je mocseheHa aHAIN3M HAjyrPOXKCHHJUX [€I0BA ONIITHHE, JOLUPAHUX Y HCTOYHOM U
CEBEPOUCTOYHOM JIeTy OIIITHHE. Y THM JIEJIOBMMa Cy 3all@XeHH TParoBM TEIIKMX MeTalla Ha CHUMIMMA, a
JENUMHUYHO Cy BH/UBMBH M CPO3MBHM MPOLECH. 3a MOTpeOE MOHHTOPHHIA W OJMTHHTA €IEMEHATa JKUBOTHE
cpeauHe onmuTHHE Y0, 100MjeHU PEe3yITaTH TeIeICTEKIMOHE aHAIN3E CY HH(POPMATH30BaHN.

KibyuHe peuu: onuruHa Y0, TeneAeTeKLMja, yrpoKeHa Moapyyja.
YBoa

OnmrrHa Y6 Hanasm ce y ceBepHoM aeny Komybapckor okpyra, KOjU je CMEIITeH Y
neHTpanHoM ey 3amangHe CpOuje, mpoctupe ce Ha 456,7 km?, a ynaseeHa je 55 km on
Beorpama. O0yxBara mommHe peka TamHaBe M Y0a, Kao W HHCKE M Oyiaro OpexXyJbKacTe
Tepere. Y ommtuHU XUBH OKO 32.000 craHoBHmKa y 38 Hacespa. LleHTap ommTHHE je
Bapommna Y0 ca 8.000 cranoBHHKA. ['pancko Hacesbe YO je cpenummre TaMHABCKOT Kpaja, ¥
ceBepo3amnanHoj CpOuju. Behu meo Bapommme ce Hajma3u Ha jaecHO] obamu (adyBHjaHO]
paBHH) peke YO, mecHe mpuroke TamHaBe, U KOHTAaKTy MOCAaBO — TaMHABCKE PaBHUIIE M
nobpha, 43 km. cereposzamanHo ox BabeBa u 85 km. jyrozamagno ox beorpana (Hunkosuh
M., 2009).

[TpeamMeT ncTpakrBama OBOT pajia Cy €JIEMEHTH XUBOTHE CPEJMHE ONIITHHE Y0, anu
HApOYMTO HAjyIPOXKCHUjU JAENOBH. Y MCTOYHOM M CEBEPOHMCTOYHOM JIeNy OIIITHHE,
3anakeHe Cy JNerpajupaHe IOBpIIMHE, Kao IOCIEAMIa HEraTHBHUX YyTHIaja 4YOBEKa H
NPHUPOZE, @ HAPOUHUTO C€ JCTEKTYjy 3alaKeHU TParoBH TEIIKUX MeTala Ha CHUMIHMA, a
JOEeIMMHYHO Cy BUIJBMBU M €pO3HMBHH mpouecd. L[ibeBH ncrpaxuBama cy npenBuhame
HETaTHBHHUX YTHIIaja JIOKATHOI CTAHOBHMINTBA W IPHPOJE Ha CpeauHy, oHemoryhaBame
JieTpaialyje KUBOTHE CpeIUHe, ClpeuaBamke YHHUIITaBamha aMOMjeHTa M HEKOHTPOJIHCAHOT
TpoIIelka MPUPOAHUX pecypca. Ha Taj HaumH, crnpedaBahe ce m yOnmakaBaTH Hajbe
JIerpaiupame KUBOTHE CperHe omuTuHe Y0.
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Martepujanau u meToae

TeneneTekMoHe METOAE y3 KOHKPETHO AeHHHCaHEe LHJbEBE, OJUIMYHA CY ITOMOh y
KOHTPOJIUCAY CIOXKEHOI CHCTeMa KakaB jecTe XHMBOTHa cpenuHa (MminaHoBuh M. u
Jbemesuh M., 2009). PezynraTu npuMeHne yTudy Ha eUKacHy peann3alyjy Mepa 3alliTuTe.
TeneneTexoHa aHanM3a YIPOXKEHUX JENOBa ONIITHHE YO 3acHMBA ce€ Ha AaHAIN3H
LANDSAT carenmutckux cHuMaka, pesonynuje 15 m. TenexereknnoHa aHammza je
0azupana Ha oOpaau cHuMaka y codrBepy Idrisi. 3a moTpebe oBor paga KpeupaHu cy KOJIop
KOMITO3UTH O] CHMMaka JIoOMjeHHX ca KaHana 1, 2 u 3 y BHIUBMBOM [IeNly CHEKTpa
(MIpUPOAHM KOJIOP KOMIIO3UTH) W JIAXHU KOJIOP KOMIIO3MTH HAaYMIEHH O] CHUMaKa
JIOOMjeHnX ca CHeKTpalHNX KaHanma 4 (OJMcKO MH(paupBEHO CIEKTPAIHO Moupydje), 5
(cpenme wmHQpanpBeHO CHEKTpaTHO Moapydje), 7 (cpemme HHOPALPBEHO CIEKTPAITHO
nojpyyje) u 6 (TepmaiiHo uHpPAPBEHO crieKTpaiHo noapyyje) (Jacobsen K., 2002).

JoOujern pesyntaTé TenemeTeKnHje Cy ymopeheHm ca cTameM Ha TOCTojehnm
tororpadcknmM Kaprama 1:25.000, reomomkum xaprama 1:100.000, memomomkuM kapTama
1:50.000 u ytBphena cy oncrynama y oaHocy Ha aHanmaorHe kapre (Lillesand T. M. and
Kiefer R. W., 2002).

P et i
o YUpeiona s pacejamaina jasosnina
w1 KoayBapekot Gacena

= Boua naan e

Cuamka 1. [Ipuka3s HajyrposkeHUjuX 1eJ10Ba OMIITHHE Y0

KommekcHu kapaktep mH(OpMalija Koju y ceOn HOCH CHHUMak, JI03BOJbaBa Ja ce
OHU KODHUCTE paJy HU3ydaBama CJIOXKEHHX Ipolleca y3ajaMHOI MAEeIOBamba IPHPOAE H
apymrsa (Chabrillat S. et al., 2002). KpynHopasmepHH CHHMIM yKa3yjy Ha OCOOWHE
MOPQOCTPYKTYpE ONIITHHE alll W CTPYKType MpHUBpene. 3ajefHO ca THUM, 3axBasbujyhm
MIPUPOJIHOj TeHEpAIM3allMji CHHUMKA, Ha CATEIWTCKMM CHHMIMMa BHAMMO HajBehe wu
030UJbHE eNIeMEHTE )KUBOTHE CPEAIMHE U TparoBe aHTpororeHor aeiosama (Lunetta R. S. et.
al., 2007).

PesyaraTtu u quckycuja

Behu neo tepurtopuje je paBHHYApCKH, yrao HarubOa He mpenaszu 4°, a caMoO MamH
IIpOLIeHaT TEPUTOPH]je je 1O/ INIMHaMa TaKko Aa Hema Behe OIacHOCTH OJ1 10jaBe KIM3HIITA.
Ha teputopuju onmruHe Y0 npeoBiajaBajy JMBaje, NMalllkald U oOpajguBe HMOBpIIMHE.
W3zy3eTHO je Manu mporeHaT 3eMJbUINTa moj nrymama. Ca CTaHOBHINTA 3aLITUTE KUBOTHE
cpeanHe Mopa ce o0paTuTH Naxma Ha noBehame KOHIEHTpalHje TEHIKMX MeTala |
cMamemhe KOJMYMHE HyTpHjeHaTa y Mel0JIOMKOM ClIojy 300r cBe Behe, HEKOHTpOJIHNCAHE U
HEeCTpy4He yrnoTpebe BemTauykux )yOpuBa u mecTuuaa.
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Ha cHmMmmMma cy JeTekToBaHa JBa CTalHa BOAOTOKa, TamHaBa m Y0. Pexa YO
npunaza [V kimacu Bojia, NpoTHYe NOPE CTOYHE Mujalle U Kianuie y YOy, nmopen nuriaHe
KOja ce Hajla3u HU3BOJIHO OJI Ipajia, TAKo Jia je yrpoKeHa OTIaJHUM BoJlaMa OBUX o0jekara.
Bopna oBe peke ce He MOXe KOPUCTUTH 3a BOJIOCHA0IEBahe, HUTH Y MOJHONIPUBPEIHE CBPXE
HU 3a pekpeanrjy. CeBepHH JICIOBH OIIITHHE CC Halla3e Ha HIIKO] HAJIMOPCKOj BUCHHHU U
YIPOKEHH Cy OJl MEPHOANYHOTr IJIaBJberha peka, TamHaBe u Yo6a. To mMoxe aa nosene 1o
3araljema MOJ3EMHUX BOJA, MOLITO je BoJa M3 peke YO OaKTepHOJIOIIKHM HEUCIPaBHA U
JIOMIMX OpPTraHOJENTHYKNX ocoOuHa. IlpunukoMm wu3nuBama peke TamHaBe J0jasM 10
noBehama akyMmyjanuje HaHOca, Ia Yy TUM oOjacTMMa J0ja3u J0 pemehema
MIOJHOIIPHUBPEIHE IPOU3BO/IEHE, OCHOBHE IPaHe IPUBPE/IE OBE 00IaCTH.

AHaM30M TIPUPOAHOT KOJIOP KOMIIO3UTa HAYWEHOT O CHHMMaka JOOWjeHHX ca
kaHama 1, 2 m 3 3amaka ce Ja Cy WCTOYHH JCNIOBH ONMINTHHE YO, HajyrpokeHmju. [Ton
JICjCTBOM BETpa BpPIIM C€ pa3HOUICHE CYCICHIOBAaHMX YECTHIIA Ca jaJIOBHINTAa KOIA
»Konybapa*“, a HajyrpoxkeHuju cy atapu Hacespa bpryne, Kaneanh u PansseBo. 3aBucHO ox
BEJMYMHE YECTUIA, MOXKE JONM W O HHUXOBOT TPAHCIIOPTA M TAJOXKEHa y MEHTPATHUM U
3araHyM JIeJIOBUMA OIITHHE.

nymia i ayrody

Cuanka 2. Hajyrpo:kenunja noapyyja Ha TEPUTOPUjHU rpaja Y0a — aHTPONIOTeHO /1e10Babe

Ha teputopuju rpaga Y6a Behu uzBopu 3araljema Cy JONHUPAHHA CEBEPHO O]l CAMOT
TPajICKOT IICHTPa, Kao IITO je TMpuKazaHo Ha ciaunu 2. To Cy H3BOpPH KOjH YIpOXaBajy
MOBPLIMHCKE TOKOBE, MOJ3eMHE BOJC U MEAOJOIIKH MOKPUBAY CBOJUM OTIAJHUM BOJAMa,
€MUTOBAaHHM CYCIICHIOBAaHUM YECTUIIAMA 1 HENPHjaTHUM MUPUCUMA.

JlBa rmaBHa mpoOiieMa ce jaBJjbajy Ha TEPUTOPHjH OINNTHHE M TO 3aMaXCHU CY
TParoBH TEIIKHX MeTalla Ha CHUMIIIMA, a JCITUMUYHO Cy BUIJBUBH M €PO3UBHU MPOLIECH.

Epo3uBHU MpoliecH 3aBUCE Ol BEIUKOT Opoja MpUpOoaHO-reorpadckux (akropa Kao
LITO Cy: reoyiomika rpalhja TepeHa, MEMOJIOMIKM CACTaB TEpeHa, MajJiaBUHEe, TeMIleparypa,
XHUIICOMETPHja, BEPTUKAIHA DPAlIWIaAJbeHOCT, YIJIOBH Harmba, eKCIO3WIHja, all U Cy Y
Hajehoj Mepu JerepmMuHHcaHM aHTpornoreHuM ¢daktopom (Mycraduh, C., 2007;
Mycraduh, C. u apyru 2008; Mycraduh, C. u npyru, 2009; Iparuhesuh, C. u Crenuh, M.
2006; dparuhesuh, C. u nyru 2009a; Iparuhiesuhi, C. u nyru 20096, Munesckwu, U., 2009).

Ilpema jaunHH EpPO3UBHUX Mpolleca CIUB peke YO MpHIaza KaTeropuju Cpearbe
epo3uje, J0K je TOJ jaKOM U SKCIICCHBHOM epo3ujoM 3axBaheHO je Hemrto Buiie ox 9 %
teputopuje (Iparuhesuh, C., 2007)
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Ta6euaa 1. Ilpuka3s eposuje ciimBa ¥Y6a, npema nogauuma u3s 2007 roguHe
(no JAparuhesuh, C., 2007)

JaunHa epo3MBHUX Koepuunenr IoBpmuna Yaeo y ykynuoj
Kareropuja P epo3uje P 2 y fleo y yKy 0J
npoueca @) km noBpuHu y %
1 ExcuecuBHa epo3uja 1,01 — 1,20 3,8 1,5
. 0,86 — 1,00 5,2 2,1
1I Jaka epo3zuja
0,71 — 0,85 13,6 5,5
. 0,56 -0,70 21,3 8,6
I Cpenma eposuja
0,41 -0,55 102,3 41,4
v Craba eposuja 0,31-0,40 47,0 19,1
0,21 -0,30 25,7 10,4
\% Bpio ciaba eposuja 0,11 0,20 14,2 3,7
0,01 —0,10 6,9 2,8
AxyMmynanyja HaHOCA 7,0 2,8
YkynHo Zs =042 247 100

3eMJbHIITE TPEACTaBIba jeJaH O] HajBAXXHUJUX IPHPOAHUX Pecypca, HENPOLECHHBO
J00po Koje ce cropo o0pasyje, a y mpoliecy JecTpykuuje Op30 yHuinTasa. J[ejcTBO TEIIKHX
MeTaja 3aBUCH O]l KoJM4YKHe )yOpuBa, canpxaja KaMUjymMa y bHUMa, CBOjCTaBa 3€MJBHIIITA,
Hapo4uTo BpexHoctd pH, OusbHE Bpete U ap.

o6
[Je1-10
| BB
| R
| EE

Canka 3. Kapra koHuentpauuje gpocdop-neroxcua (M3sop:UHeTHTYT 32 3eMibuinTe, Beorpan)

Y OKBHpY MCIHTHBaBba KBAUIUTETA 3€MJBUILITA KOHTPOJIUCAHE Cy KOIMYUHE OCTaTaKa
opranodocharaux necruiuaa kao mro cy DDT u HCH, umja je ynorpeba kox Hac
HacTaBJbeHA U IOCIIe 3BaHMYHE 3a0paHe y BehnHM eBporckux 3emaiba (MapkuheBuh M. u
Munanosuh M., 2003). [Topehana komuurMHA OBHX MECTHIMIA 3a0€ICKEHA je YIIIaBHOM Ha
JPYIITBEHUM T'a3IUHCTBHMA, HAKO ce He KopHcTe Beh Iy BPEMEHCKH NIEPHO/I, U3 pa3iora
IITO C€ MOMEHYTH MECTHUIUAN TEHIKO pasrpaljyjy 300r yera cy u m3badcHH U3 ymoTpede.
BbrxoBa KoOHIEHTpalWja y 3eMJBHINTY WIIAK HHUje TOJHMKO BelHMKa Ja Ou 300r Tora Te
napiese Tpedano u30anuTH U3 yrnorpeoe.

Canmpxaj mako mpucrymadHor ¢docdopa P,Os ma 100g 3emspmmra kpehe ce y
koHueHTpandjamMa o 0 — 30 mg. Ha TEPUTOPHjU OIIUTHHE YO M YIIaBHOM MOTHYE OJ



119

kopumhema MuHepanHux hyopusa. 1lITo ce THUe MIOAHOCTH, Mepema Cy IMOKa3ana nia je
KBaJIMTET 3eMJBHIITA PA3HOBPCTAH, alli je U3BECHO Ja OM 3eMJbUILTE OMII0 MHOTO IUIOAHU]jE
Jla ce PeAOBHHje KOPHCTHIIO KBAIUTETHH]e MUHEpaHO [yOpHBO, y CKIlaly ca YIyTCTBOM 3a
HameHy. 300r HeAOoCTaTKa HOBYAHUX CPENCTaBa, y MPOTEKIIO] JCLUECHUJU Cy U30CTajaie H
Mepe XeMHjCcKe MEeIHOopaIlije Kao MITO Cy YHOIICHE Kpeda Ha KHCEeIUM 3eMJBUIITHMA PAIH
CMamClha KUCelocTH, wid oboraheme opranckuMm hyOpuBuMa Koja mmoOOJbIIABAjY
HPOJYKTHBHE OCOOMHE 3eMJBUILTA.

On TelKuX MeTaja 3aCTyIJbCHHUX Y 3eMJBHIITY Ha TEPUTOPHUjH OMIUTHHE YO jaBibajy
ce: OJI0BO, HHKJI, XpOM, KaJMHjyM, IMHK, JXHBa, apceH, Oakap W IMOJHapOMATHYHH
YIJBOBOJOHUIK M 1p.Y 3eMJbMINTY ce Pb yriaBHOM Hamasd y OpraHo-MHHEPaTHOM
KOMILIIEKCY, 3aTHM Be3aH 3a cekyHaapHe Fe m Mn okcuze, a y ajqKajdHUM 3eMJBbHIITHMA 32
KapOoHare, XyMmyc u cwmkare. [To3Haro je Takohe na ce Pb y 3HauajHOj Mepu nMoOwIHIIIe
kucennHama . Hajuenthe anTpomoreno 3agaljeme 3eMJBHINTA OJIOBOM j€ TIOpe TPOMETHIX
caoOpahajHuIa 1 BOJIU TTOPEKIIO OJ] H3IyBHUX racoBa ayTOMOOMIIa.

Canprxaj kanmujyma y Omspkama msHocu 30-60 % u atmocdepckog je nopekia, a 40-
60 % moTHYe U3 3eMJBHINTA, AU je U Jajbe UCIOJ I'PaHHLe [03BoJbeHOr. Cafpxaj IUHKA Y
y30pIEMa 3eMJBHINTA O] Pa3IMYUTHM BHIOBUMA 3amITuTe je Aanexo ucnox MJIK, te je
3emJspHIITe He3araljeno oBoM enementoM. Canpikaj mukpoenemenara Co 1 Mn je Ha HUBOY
onTUMaTHE 00€30e)eHOCTH 3eMJBHIITA Y CBUM HCITUTHBAHUM Y30pIIUMA.

PH u nKCI
B oo-as

B an-5s
| BRI,

| SN

Cauka 4. Kapra npukasa pH Bpeanoctu y nKCl (U3Bop: MHcTuTyT 32 3eMibuiiTe, Beorpan)

Jlerexnja OBaKBOT 3eMJBHMIITA Ha JIOKAIWTETUMAa KOja Cy, Ha M3IJIEHA, MOTIIYHO
M30JI0BaHA O] JICJIOBama MHAYCTpHje win caoOpahaja je yoOuuajena. Ilosnato je ma cy
LITETHE MaTepHje Y TAaKBUM 3€MJBUINTHMA, JIAKIIE MCIapbiBe, HIKUX MOJICKYJICKHX Maca,
JICTEKTOBaHE Y HEMOJHOIPUBPEAHOM 3EeMJBUINTY, TPAHCIIOPTYjY CE€ Ha YecTUIaMa IpaminHe
JI0 HajyNaJbeHUjUX JIeNoBa ekocucTema. O03MpoM J1a HemMa pa3BHjeHE XEMHjCKEe HHIYCTPHje
Ha MPOCTOpY OMIITHHE Y0, caMMM THM Cy M KOHIEHTpAalHje OBAKBHX LITETHUX MaTepHja,
Mame.

3akbydak

V3 HaBeaeHOTr ce MOXKE 3aKJbYYHTH Aa ce cBe Belia, HeKOHTPOJIMCAaHa M HECTPy4YHA
ynoTpeba BemTaykux hyOprBa U mecTuiuia opaxkaBa U Ha KBAJUTET eJieMeHaTa )KUBOTHE
cpeaune omutuae Y6. Ca gpyre crpase, pyaapcku xon Komybapa, HHINPEKTHO yTHYe Ha
U3MCHY CpeIMHe, MEHha PEKHM IOI3EMHHX BOJAA M HapyllaBa aMOHMjEeHTAJHE LeIHHEe
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okonHOr mpocropa (Milovanovic, S. S. et. al.,, 2010).Kao mTo je pedeHo, aBa riaBHa
npoOeMa Cy TparoBH TEIIKMX MeTaja Ha 3eMJBUIITY M BEreTalllju U epO3UBHHU IIPOLECH Y
ciuBy TamHase u Y0a.

[Tomohy nmoOmjeHMX ToOAaTaka Ha OCHOBY TEJENETEKIIMOHNX HCTpPakKWBama
TepuTopuje ommThHe YO, Moryhe je ompaaMTH aHamM3y TPEHYTHOI CTambha >KHBOTHE
Cpe/MHe, TOCTaBUTH OCHOBY 3a Jajba HMCTPaKUBaWka TEPUTOPHjE, YBECTU OAToBapajyhu
PEXUM MOHHMTOPHHTIA 3aBHCHO OJI CUTyallHje Ha TEPEHY W BPIIUTH OJIArOBPEMEHH OIMTHHT
(Jbemesuh M. u Munanosuh M., 2009). Cse To he omoryhutn npruMeHy agekBaTHUX Mepa
3allITUTE 3a CaHallMjy HapyIIeHWX eJeMeHaTa yHyTap MeaujyMa >KUBOTHE CpelnHe W 3a
IUXOBY INPABOBPEMEHY NPEBEHIH]y. EKOJOMIKM MOHHTOPHHT OM YKJbYYHMO TPU OCHOBHA
Buga nenataoctd (Golubev N., 2002):

1. Tlocmarpame M KOHpOIY, TJI€ C€ MUCIIM Ha CHCTEMCKO IOCMaTpame (CTAIHO)
3a CTama XHUBOTHE CPEAUHE.

2. TlporHo3mpame WIH MOKYIIaj IpeaBul)ama MOTYRNX IpOMEHa Y MPUPOIH O
YTHIIajeM PUPOIHUX M aHTPOIIOTeHUX (haKTopa.

3. VYmpasmame, Mepe peryiucama CTamba CPeJUHE U YIPaB/bamke JKMBOTHOM
CPEIIHOM.
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Abstract: This paper analyzes the affected parts in municipality Ub by remote sensing. On the basis of determining
the recent state of environmental elements of the municipality with the clip, suggestions were made for the
protection and control. Special attention is devoted to the analysis of the most vulnerable parts of the municipality,
located in the eastern and northeastern part of the municipality. In those parts of the observed traces of heavy
metals in the images, and partly visible, and erosion processes. For the purposes of monitoring environmental
elements in Ub, the results of remote sensing analysis are presented.

Key words: municipality Ub, remote sensing, degraded areas.
Introduction

The municipality Ub located in the northern part of Kolubara Region that is located in
the central part of western Serbia. Covers an area of 456.7 km? and is located 55 km from
Belgrade. Includes river valleys Tamnava and river valleys Ub, and low and slightly hilly
terrain. The municipality has a population of 32000 inhabitants in 38 settlements. Center of
the municipality is small town with 8000 inhabitants Ub. Municipality Ub is the center of
Tamnava area, in northwestern Serbia. Much of the town is located on the right bank
(alluvial plain) Ub River, right tributary Tamnava, and contact Posavo-Tamnava plains and
hills, 43 km northwest of Valjevo and 85 km. southwest of Belgrade (Ninkovic M., 2009).
The subject of this paper are the elements of the environment in Ub, but especially the most
vulnerable parts.

The eastern and northeastern part of the municipality, were detected in degraded
areas, as a consequence of the negative impact of man and nature, and especially notable are
detected traces of heavy metals in the images, and partly visible, and erosion processes. This
study aimed to predict the negative impact of the local population and the nature of the
environment, preventing environmental degradation, destruction of environment and prevent
the uncontrolled consumption of natural resources. In this way, the inhibitor and mitigate
further environmental degradation in Ub

Materials and methods

Remote sensing to specifically defined goals, are a great help in controlling a
complex system as it is the environment (Milanovi¢ M., and LjeSevi¢ M., 2009). Results of
the application regarding the efficient implementation of protective measures. Remote
sensing analysis of vulnerable sections of Ub is based on the analysis of LANDSAT satellite
imagery, resolution 15 m. Remote sensing is based on processing images in the software
Idrisi. For the purposes of this study were created color composites of images obtained from
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channels 1, 2 and 3 in visible spectrum (natural color composites) and false color
composites made from combined three images obtained with spectral channels: 4 (near
infrared spectral range), 5 (middle infrared spectral range) al range), 7 (middle infrared
spectral range) and 6 (thermal infrared spectral range) (Jacobsen K., 2002).

The results were compared with status of remote sensing on existing topographic
maps of 1:25 000, 1:100 000 geological maps, pedological maps 1:50 000 and determined
the variation in the analog maps (Lillesand T. M, and Kiefer R.W., 2002).

Figure 1. Showing the most vulnerable parts of Ub

The complexity of information that carries the image, allowing it to be used to study
the complex processes of interaction of nature and society (Chabrillat S. et al., 2002). Large
scale images show features morphostructures municipalities and structure of the economy.
Along with that, due natural generalization of the clip, the satellite images we see the
biggest and severe environmental elements and traces of human activity (Lunetta R.S., et.
al., 2007).

Results and discussion

Much of the territory is flat, the angle of inclination does not exceed 4°, while a
smaller percentage of the territory is under the clay so that there is no greater danger of
landslides. In the municipality of Ub dominated meadows, pastures and arable land.
Extremely small percentage of land covered by forests. From the standpoint of
environmental protection should be taken to increase the concentration of heavy metals and
reduce the amount of nutrients in pedological layer due to the growing, uncontrolled and
improper use of fertilizers and pesticides.

The images were detected on two permanent streams, Tamnava and Ub. Ub River
belongs to the class IV water flows near the cattle market and slaughterhouse in Ub, in
addition to brick, which is located downstream from the city, so the danger of waste water
facilities. The water of this river can not be used for water or for agricultural purposes or for
recreation. Northern parts of the municipality is located at a lower altitude and are
threatened by periodic flooding of rivers, Tamnava and Ub. This can lead to pollution of
underground water, since water from the river Ub bacteriological defective and bad
organoleptic properties. When the river spills Tamnava there is an increase of sediment
accumulation, and in these areas leads to the disruption of agricultural production, basic
industries of the area.

Analysis of natural color composite made from images obtained from channels 1, 2
and 3 can be seen that the eastern parts of Ub, the most vulnerable. Under the influence of
wind is the dispersal of suspended particles from mine tailings ”Kolubara” and most
vulnerable are the fields of the settlement Brgule, Kaleni¢ and Radljevo. Depending on the
size of particles, may lead to their transport and deposition in the central and western parts
of the municipality.

Figure 2. The most vulnerable areas in the city of Ub - human influence

On the territory of Ub greater sources of pollution are located north of the city center,
as shown in Figure 2. These are sources that threaten surface waters, groundwater and soil
of their waste water, issued suspended particles and odors.

Two major problems arise in the municipality and noticed traces of heavy metals on
the recordings, partly visible and erosion processes.

Erosion processes in the community of Ub depend on a number of natural and
geographical factors such as geological, pedological composition of the terrain,
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precipitation, temperature, humidity, winds, hypsometric belts, relief, angles of inclination,
exposure and so on. (Mustafic S.,. et. al., 2009).

Table 1. Display erosion basin Ub river, according to data from 2007 (Dragicevic S., 2007)

Category The strength of Coefficient of erosion Are? Share in total
erosive processes (Z) km area %

1 Excessive erosion 1,01 — 1,20 3,8 1,5
I Heavy erosion 0,86 — 1,00 5,2 2,1
0,71 — 0,85 13,6 5,5

I Mean erosion 0,56 — 0,70 21,3 8,6
0,41 0,55 102,3 41,4

v Low erosion 0,31 -0,40 47,0 19,1
0,21 -0,30 25,7 10,4

v Very weak erosion 0,11 -0,20 14,2 5,7
0,01 -0,10 6,9 2,8

The accumulatlon of 7.0 2.8

sediment
Total Zy =042 247 100

Land is one of the most important natural resources, an invaluable asset which is slowly
formed, and in the process of destruction quickly destroyed. The effect of heavy metals
depends on the amount of fertilizer, the cadmium content in them, soil properties, especially
pH, plants species and others.

Figure 3. Map concentrations of P,Os (Source: Institute of Soil Science, Belgrade)

In this study on soil quality controlled the residual quantities of organophosphates
pesticides such as DDT and HCH, which we use in our continued even after the official ban
in most European countries (Markicevi¢ M., and Milanovic M., 2003). Increased amounts of
these pesticides was observed mainly on state farms, although they are not used for a long
time, because it is difficult to break down the pesticides mentioned they have been out of
circulation. Their concentration in the soil is not so large as to make because the plot should
be withdrawn from service.

Readily available phosphorus content of P,O5 per 100 g soil at concentrations ranging
from 0 — 30 mg in the municipality of Ub and mostly comes from the use of mineral
fertilizers. As for fertility, measurements showed that the quality of land varied, but it is
certain that the land was much more fruitful to regularly used high quality fertilizer in
accordance with instructions for use. Due to lack of funds in the past decade have been
missing and chemical amelioration measures such as the introduction of lime to acid soils to
reduce the acidity, or enrichment of organic fertilizers to improve the productive properties.

Of heavy metals in the soil represented in the municipality of Ub appears: lead,
nickel, chromium, cadmium, zinc, mercury, arsenic, copper and hydrocarbons and other. In
soil, Pb is mainly found in organic-mineral complex, and then connected to the secondary
Fe and Mn oxides, and alkaline soils in the carbonates, silicates and humus. It is known also
to Pb significantly immobilize acids. Mostly anthropogenic soil contamination with lead, in
addition to roads and traffic originates from automobile exhaust.

Cadmium content in plants is 30 — 60% and atmospheric origin, while 40-60% comes
from land, but is still below the permitted limits. Zinc content in soil samples under various
forms of protection is far below the ML (the maximum level), and unpolluted land this
element. The content of trace elements Co and Mn is at the optimal provision of land in all
tested samples.

Figure 4. Map view pH of nKCl (Source: Institute of Soil Science, Belgrade)
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Detection of such land on sites that were, at first sight, completely isolated from the
impacts of industry or traffic is common. It is known that the harmful substances in these
soils, easily volatile, low molecular weight, detected in non-agricultural land, are transported
on dust particles to the uttermost parts of the ecosystem. Given that no developed chemical
industry in the community of Ub, thus also the concentration of such harmful substances, or
less.

Conclusion

From the above we can conclude that the growing, uncontrolled and improper use of
fertilizers and pesticides, and reflects the quality of environmental elements in municipality
Ub. On the other hand, the mining pit Kolubara, indirectly influence the change in
environment, change the groundwater regime and undermines the whole ambience of the
surrounding area (Milovanovic S. S., et. al., 2010). As mentioned, two main problems are
the traces of heavy metals in soil and vegetation and erosion processes in the basin Tamnava
and Ub.

Using the data obtained on the basis of the research territory Ub by remote sensing, it
is possible to do an analysis of the current state of the environment, to lay the basis for
further investigations of the territory, establish appropriate monitoring regime depending on
the situation on the ground and make timely checking (Ljesevi¢ M., and Milanovi¢ M.,
2009). All this will enable the application of adequate preventive measures for the
rehabilitation of degraded elements within the environmental media and for their timely
prevention. Ecological monitoring would include three basic types of activities (Golubev N.,
2002):

1. Observation and monitoring, where we think the system monitoring
(constantly) for the environment.

2. Forecasting or attempting to predict possible changes in the nature under the
influence of natural and anthropogenic factors.

3. Management, the arrangements for state protection and environmental
management.
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