ALPINE EUROPE - THE MAP ON THE COVER PAGE (I) AND THE MAP OF NATURAL FACTORS OF ECOGEOLOGICAL RISK (ll)
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EKOIEOJIOWKW NMPEAYCJIOBU - EKOGEOLOGICAL PRECONDITIONS
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dnyBujanHu TepeHu: a. anyBujantuy 1 pedHo TepacHu;

c b. necongnu; c. 6apcku

Fluvial terrains: a. Alluvial and river terrace; b. Loessial,
c. Swampy

Eorncku TepeHu: a. necHu; b. Mewyape
Eolian terrains: a. Loessial; b. Sand plains

b HeoreHu TepeHu: a. NpeTeXXHO NECKOBUTA CPeauHa;
c b. NpeTeXxHo rNMHOBUTO-1anopoBMTa CPeauHa,;

C. NpeTexHo kapboHaTHa cpeanHa
Neogene terrains: a. Mostly sandy medium; b. Mostly

clayey-marly medium; c. Mostly carbonate medium.

a. Clastics and volcanoclastics, b. Ophiolitic Mélange;

c. Schistose metamorphites
a. Clastics and volcanoclastics, b. Ophiolitic Mélange;

c. Schistose metamorphites

Kpaluku TepeHu: a. kpac cnabujer UHTEH3UTeTa,
b. rbyTH Kpac

Karstic terrains: a. karst of low intensity, b. Holokarst

Magmatites: a. volcanites, b. plutonites, c. ultramafics
MarmaTtuTu: a. BynkKaHutu; b. nnyTonuTy, ¢. yntpamadputm

MpeTexxHo fobpa OBOAHEHOCT M HeyjeaHaveHa agehopmabunHocT Tna;

Moryka aupekTHa 3araheHocT noA3eMHUX Boa.

Mostly good drainage and unequal soil deformability; direct pollution of

ground water is possible.

a. HenocTojaHa cTpykTypa, NnpoMeHrbmea AedopmabunHoCcT U HeNoBO—
IbaH yTulaj Bode Ha T110; b. Benmka nokpeT/buBoCcT U AehopmMabunHocT

new4aHor Tna.

a. Unstable structure, variable deformability and unsuitable influence of

water on soil; b. High mobility and deformability of sandy soil.

MpeTexHo BeiMka HeCTabUIHOCT, HeyjeAHaveHa NPOMyCHOCT U OBOA—

HeHOCT. Mi3aaH cnabo nsnoxeHa ytuuajy 3arakmeadya, c. MoryhHocT
3araherba n3gaHu.

Predominantly high instability, unequal permeability and drainage. Aquifer
weakly exposed to influence of poluters. C. Possibility of aquifer pollution.

Cnaba nponycHOCT 1 cnaba 0BOAHEHOCT, pa3BujeHa epoaMOuHOCT,
HeyjegHadeHa HECTabUIHOCT.

Low permeability and low drainage, high erosivity, unequal instability.

[lo6pa NpornycHOCT 1 MPOMEHIbMBA OBOAHEHOCT, OTBOPEHOCT U34aHN
npema sarahmpadvma; cnopaguyHa HectabunHocT. Jaka pasyheHocT
perbeda; 6€3BOAHOCT; OTEXaAHW XXMBOTHM YCIOBW.

Good permeability and variable drainage; aquifer’s openness to polluters;

sporadic instability. Highly dissected relief; aridity; poor life conditions.

Cnaba nponycHOCT 1 OBOAHEHOCT, Mara epoanbunHocT; moryke npucyct—

BO M YyTWLAj MUHepanusaumje Ha OKonuHy; b. noBekaHa npupogHa
paavoakTUBHOCT.

Low permeability and drainage, low erosivity; presence and influence of min-
eralization on the surroundings are possible; b. Increased natural radioactivity

nPNPOOHN YNHUOLIN EKOIEOJIOWKOIr PUSUKA - NATURAL FACTORS OF ECOGEOLOGICAL RISK

MosehaH yTuUaj reoxemmjcke MOGMNHOCTN NPUPOAHNX
enemeHarta Ha Bo4y U TNo: a. pagnoakTuBHY; b. XxnBea;
C. OCTajn Tewkn metanun

Increased influence of geochemical mobility of natural
elements on water and soil: a. Radioactive, b. Mercury,
c. Other heavy metals

3arahuBare anyBujanHux usgaHu:

a. noTeHuujanHo 3arahmBame: cnaba NnoBpLUMHCKA
3awTuheHocT n3gaxu; b. n3pasmTta NoBpLUMHCKA
N3MOXXEHOCT n3aaHn 3arakema

Pollution of alluvial aquifers: a. potential pollution;
a. inadequate surface protection of aquifers; b. distinct sur-
face exposure of aquifer to pollution

Mopapyuyja 3arahuBarba KpawkKux n3gaHu:
a. aKTMBHE NOHOPCKe 30He
b. yTBpheHa Be3a noHopa v Bpena

Pollution areas of karstic aquifers:
a. active ponor zones
b. established connection between ponor and well spring

rpaheBuHcKor Tna

Areas with water influence on physical destruction of build-

ing soil structure

a. n3pasnTta HecTabunHoOCT
b. gechopmabunHo T10

a a. distinct instability
b. deformable soil
\ a. uspasuta epoambunHoCT TepeHa
6. NOKPEeTHM necak

a b a. high terrain erosivity
b. quicksand

a. BMCOKa Cen3MU4HoCT TepeHa (8° MCS)

(:) a b. enuueHTpu jaumx 3emrboTpeca (8° MCS)

C. aKTUBHU BYJIKaHN

‘b @C a. high seismicity of terrain (> 8° MCS)
b. epicentres of stronger earthquakes (> 8° MCS)
c. active volcanoes

Moapydja yTuuaja Boge Ha hr3nHKo pasapare CTPyKType

EKOIMeEOJIOWLKUN MOAEJN
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YTuuaj pyaapcke akTMBHOCTU Ha CTabUITHOCT

TepeHa 1 3araheHocT Boe U Tna

- Influence of mining activity on terrain stability

and water and soil pollution

"eoxemujcke npoBuHumje Cpbuje
— OCHOBHU reOXeMUjCKN caapxxaj —
Geochemical provinces of Serbia
- basic geochemical soil content -

ECOGEOLOGICAL MODELS

.

YTuuaj aedopmabunHoCTN TepeHa n Tna Ha
narpagmy objekata

- Influence of terrain and soil deformability on
building objects

YTuuaj noBueHe MUHepanu3auuje cteHa

— reoxemujcka MoGuUSTHOCT MUKPOENieEMeHaTa —
Influence of increased mineralization of rocks
- geochemical mobility of microelements

Beorpag ca okonnMHoMm
- Belgrade with surroundings

AJTTICKA EBPOTA

KapTa cagp>xu onwTy Npukas eKoreosIoLKuX ycrioBa TepUTopuje, ca Haj3HavajHNjum NPUPOAHNM N TEXHOFEHUM YNHUOLN—
Ma eKOreorsioLWKOr pusnkKa, npe ceera y okpyxery Cpbuje (HykneapHe enexkTpaHe, TEPMOENEKTpaHe, XeMumjcka 1
neTpoxemMujcka nHaycTpuja, pygapcka akTUBHOCT, 3aTUM reoxemMmjcka MoOOUNHOCT 1 YTULIA] ONacHUX efleMeHaTta Ha
OKOJIMHY, Kao 1 n3pasuta HecTabunHocT, epoAMOUIHOCT, CEM3MNYKa M BYJIKaHCKa akTMBHOCT U Ap.)

ALPINE EUROPE

The map shows general ecogeological conditions of territory with most important natural and technogenic factors of eco-
geological risk, particulary in the surroundings of Serbia (nuclearpower plants, thermopowerp plants, chemical and petro-
chemical industry, mining activity, as well as geochemical mobility and influence of dangerous elements on the sur-
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rounding area, and pronounced instability, erosivty, seismic and volcanic activity etc)

NMPOrPAM EOULINJE

. Feonowka kapta

. Catenutckn acambnaxk

[eoTekTOHCKa KapTa

KapTa nospwum Moxo

'paBMmeTpHjcKa KapTa

[eomarHeTcka kapTa

[eomopcponolka kapta

HeoTekToHCKa KapTa

CensmoTeKTOHCKa KapTa

. Cenamonoluka kaprta

. FeoTepmujcka kapTa

. XugporeonoLka KapTa

. Ixxerepcko-reonoLika Kkapra

. MeTanoreHeTcka kapTta u kapta pyaHux dopmauuja
reoxemujcka kapTa

. Ekoreonouika kapta
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KAPTA

FrEOXEMUJA N XKNBOTHA CPEAVUHA CPBUJE CA OKOJIMHOM

GEOCHEMISTRY AND ENVIRONMENT OF SERBIA AND ADJOING REGIONS

NErEHpA-LEGEND

["eoxemunjcke nposuHUWje:

| - NTAHOHCKW BACEH, Il - gHAPWAW, 1ll - CPMCKO-
~-MAKEOOHCKA MACA u llla - BAPOAPCKA 30HA
(Pb - TEOXEMWJCKA MPOBUHLUWJA), IV - KAPMATO-
—-BANKAHMOM (Cu - FEOXEMWUJCKA MPOBUHLINJA),
V - DAKNJCKN BACEH

Geochemical provinces:

| - PANNONIAN BASIN, Il - DINARIDES, Il - SERBO-
-MACEDONIAN MASS and Illa VARDAR ZONE /Pb -
GEOCHEMICAL PROVINCE), IV - CARPATHO-
-BALKANIDES (Cu -GEOCHEMICAL PROVINCE),

V - DACIAN BASIN

[MoBehaHa KOHLUeHTpaLuuja OCHOBHUX HyTpujeHaTa u
TOKCUYHUX enemeHeTa

- Increased concentracion of basic nutrients and toxic
elements:

®rb P20 AAs mMo ANi ASh @1 A Mg
AcumHg %Fc @A mCr YW ©sedF

MoBehaH cafpxxaj pagnoakTMBHUX enemeHaTa
- Increased content of radioactive elements:

Beoma Hu3ak cagpxaj ceneHa
-Very low content of selenium

Beoma Hu3ak cappxaj joga
-Very low content of iodine

Pyaunuke Boge - Water from mines

MunepanHe Boge - Mineral waters
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PODGORICA

MpucycTBO MeTaHa: a) y nNofg3emMHUM Bodama,
6) y pyaHuumMma yriba
- Presence of methane: a) in underground waters,
b) in coal mines

=

v
D]] Mogpyyja ca MoBULIEHOM MUHEpPanMU3aLMjoM NOA3EMHUX Boga
- Areas with increased mineralization of undeground waters

\ m MHavkaumje eHgemckux oborbersa: a) Hedpponatuja, 6) rywasoct
OPLJE \ - Indications of endemic illnesses: a) nephropathy, b) goitre
\ a b
\ \ / . MpaBun mMoryhux reoxemmnjckmnx yrtuuaja
\ \ - Trends of the possible geochemical influence
leonowkun cactaB Cpbuje 06e36ehyje BehnHY MOTPEOHMX MUHEPASTHUX KOMMOHEHTM HEOMXOL4HUX 3a XXMBU CBET. 3emrbuliTa

Y CEpreHTUHCKO-NepuaoTUTCKUM MacveuMa umajy nosuwere cagpxaje Mg, Cr, Fe, Bi u Co, a semmbuwra Ha rpaHutongmma
U, Th, K, Na u nosehkaHy npupogHy pagvmoakTMBHOCT.

3a Behun geo reonowkux copmauuja Cpbuje yTBpheH je HM3ak cagpxxaj ceneHa.

HenoBorbHe reoxemujcke M3meHe, ca LWTETHUM MUKPOENEeMEeHTMMa U TeWKUM MeTanuma y Thy U BoAM, NMPUCYTHE cy Yy
OKOJIMHM CBUX pyAHUKa mMeTana.

Xemunsam MuHepanHux sBoga Cpbuje je pasHoBpcTaH M ca noBehaHum cagprxajeM ogpeheHnx KOMMOHEHTH.

Y Heknm nogpydjuma Cpbuje nojaBe eHAeMcKux obosberba Bedyjy ce 3a reoxemujy Tna v soge. NpupoaHn reonowku
rpaheBMHCKM MaTepujanu u3 reosiowkux opmMaumja Mory a cagpyke LTeTHe enemMeHTe, npe cBera paavoakTUBHE.

O6pagom 1M XeMUCKUM TPETMaHOM MOSbONpPUBPEAHOr 3eMSbULLTA CEKYHAAPHO Ce KOHTaMMHUpa Tro u 3arahyjy nogsemHe u
NOBpPLUMHCKE BOAE.

The geological composition of Serbia provides the majority of necessary mineral components for the living world. The soils in
areas with serpentinite-peridotite massifs have an increased content of Mg, Cr, Fe, Bi and Co, and in areas with granitoids, U,
Th, K, Na and the increased natural radioactivity.

The very low content of selenium was identified in most geological formations of Serbia.

Unfavourable geochemical exchanges, with harmful microelements and heavy metals in soil and water are present in the
surroundings of all metal mines.

The chemistry of mineral waters of Serbia is heterogeneous and with an increased content of specific components.

The appearance of endemic illnesses in some areas of Serbia are connected to the geochemistry of soil and water. The natu-
ral building materials from geological formations may contain undesirable elements and particularly radioactive elements. The
cultivation and chemical treatment of the agricultural land secondarily contaminate the soil and underground and surface
waters.
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KAPTA CTENEHA EKOIreOJIOWLKOI PUSNKA U 3ALUTUTE (U ANINCKA EBPOINA)
MAP SHOWING DEGREE OF ECOGEOLOGICAL RISK AND PROTECTION (AND ALPINE EUROPE)

TEXHOMEHN YAHUOLUUN EKOIMEOJIOWWKOIr PUSUKA
(pasaparbe npocTopa, CTabunHoCT TepeHa, 3arahere Boga u 11a)

B Pyaapcka aktuBHocT — Mining activity

Ekcnnoatauuja n npepaga Hathte — Exploitation and oil refining

WhaycTtpuja - Industry

TepmoenekTpaHe ca nenenuwtuMa — Thermopower plants with
ash damps

> ® ¢ >

HykneapHe enekTpane — Nuclear power plants

[enoHwje rpaackor n nHaycTpujckor (onacHor) otnaga — City
and industrial (dangerous) waste dumps

\

i

MarucTpanHe caobpahajHue — Main traffic communications

Cwmep OypeKTHor yTulaja 3arahvsada —

Direction of polluter’s direct influence

MOCEBHA EKOIEOJOLWKA YITPOXXEHOCT
SPECIAL ECOGEOLOGICAL ENDANGEMENT

Il 2 BoposaxsaTtu nof AMPEKTHUM yTuuajeM 3arahusada: a. y
Kpacy, b. y anyBnoHy
Water catchments under the direct influence of polluter: a. In
@b Karst; b. In alluvium

KRCIKAKAK
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YrpoXXeHOCT n3faHn npeKoMepHoOM ekcrsioaTaumjom —
— Imperilment of aquifer with overdosed exploitation

O EKoreonoLikyn Beoma yrpo>xeHu rpasosu
Ecogeologicaly very imperilled cities

EKoreonoLkn Beoma yrpoxxeHe maructpanHe caobpahajHuue
Ecogeologicaly very imperilled main traffic communications

‘\'- 30HE N OBJEKTV OBABE3HE EKOIEOJIOWKE 3ALUTUTE
ZONES AND OBJECTS OF COMPULSORY
ECOGEOLOGICAL PROTECTION

Il 3 BaxHujn BogosaxsaTtu: a. y Kpacy, 6. y anyBujoOHy 1 HEOTeHY —
o, Important water catchments: a. In karst; b. In alluvium and
b Neogene

9

M3Bopun MMHepanHux Boga v 6are —
— Springs of mineral waters and spas

~ MpupogHa jesepa — Natural lakes

/72> BewTadke akymynauuje — Artificial accumulations

- CnuBoBwu Koje Tpeba 3awTuTn —
‘<, - Catchment areas which should be protected

1 — 30He nocebHUX NPUPOLHNX BPEAHOCTU
— Zones of particular natural values

TECHNOGENIC FACTORS OF ECOGEOLOGICAL RISK
(space destruction, terrain stability, soil and water pollution)

CTEMNEH EKOIrEOJIOIKOI PU3NKA
DEGREE OF ECOGEOLOGICAL RISK

Beoma BMCOK CTeneH: akTUBHO WX NOTEHUMjanHo
[,ejCTBO jeHOr Unn BULLE YMHUIIaLa Ha XXUBOTHY
CpeAuHy onacHuX no 34pasibe W ONcTaHaK >XUBor
cBeTa — U3MI0XKEHOCT U3aaHu y anyBujasiHoj N KpalKkoj
cpeAvHu onacHuM 3arahmBadvma, y3 BeoMma akTuBaH
TEXHOreHn yTuuaj n reoxeMmjcKy MoounHocT
NPUPOAHMX enemeHaTa

Very high degree: active or potential action of one or
more factors on the environment dangerous for health
and survival of the living creatures - exposure of
alluvial and karstic aquifers to dangerous polluters,
with a very active technogenic influence and
geochemical mobility of natural elements.

Bucok cteneH: akTUBHO UM NOTEHUMjarniHO AejCTBO
jegHor unu BULWIE YnHUIaLa Ha XXUBOTHY CpeauHy y3
3HaATHO OTEeXXaHe YCrioBe XXUBOTa — NoTeHunjanHa
3araheHoCT BoAe 1 Tna, akTuBHa HeCTabUHOCT U
epoamMbunHoCT TepeHa.

High degree: active or potential action of one or more
factors on the environment with very difficult conditions
for life - potential pollution of water and soil, active
instability and terrain erosivity.

CpepfitbM CcTeneH: noTeHunjaniHo N akTUBHO
rnocpeaHo AejCTBO jeAHOr UM BULIE YuHunaua Ha
XKUBOTHY CcpefuHy y3 Mare OTe)XaHe yCcrioBe XXuBoTa
— MNMoTeHyuyjanHa HecTabunHOCT 1 epoaNOUITHOCT
TEepeHa; KpaLlKu 1 BUCOKOMSIaHVHCKN TEPEHU, Y3 Mau
yTuLaj TEXHOrEHUX YnHunaua.

Medium degree: potential or active indirect action of
one or more factors on life environment with less diffi-
cult life conditions - potential instability and terrain ero-
sivity, karstic and high mountain terrains, low influence
of technogenic factors.

Hu3ak cTteneH: noTeHyunjanHo, peTKo aKkTUBHO AEjCTBO
jegHor 4YnHmMoua, ca nocpegHUM u cnabum 4ejcTBoM Ha
>XMBOTHY cpeauHy — cnabo nspakeHa HecTabuITHoCT,
Kpac, epoanbuiHOCT 1 NoTeHumjanHa gedopmabun—
HOCT TJ1a y3 BpJ10 cnab yTuuaj TEXHOreHUX YruHunaga.

Low degree: potential, rarely activeaction of one fac-
tor, with indirect and low influence on the environment
- weakly expressed instability, karst, erosivity and
potential deformability of soil, with very low influence of
technogenic factors.

CPBHAJA CA OKOJMHOM

Exoreosnowka kKapta Cpbuje npeacTaB/ba npukas MehyCoOHMX yTuuaja NMPUPOAHUX Ou-
SMUKO-TEOJIOLLKMX UMHUMALA M TEXHOTEHUX UMHWMALA M aKTUMBHOCTM Ha XXUBOTHY CPEAMHY, npe
cBera Ha 10 M BOJAY, KAO M MpUKas CTerneHa YrpOXXeHOCTU MpocTopa U objekara 3HadYajHMX
3a 3/paBe YCNoBe XUBOTQ, Ca LUMSbEM 3aLLUTUTE MeONOLLUKE CPEeAMHE KaO OCHOBE YKMBE U HeXUBe
npupoAe.

Ha KapT morpoaHMx uHwiala eKoreosioLLKON PU3MKa NpukasaHa je reosollka rpaha Kao
OCHOBa EKOreOJIOLLKUX YCNOBa M OrpaHuueHsa. YCHOBU U OrpaHuuerba HasHaueHu cy Yy OOSMKY
“reonatoreHnx” 30Ha Ca HEMOBOJbHUM YTULJEM TEONOLIKUX UMHMMALA Ha YKMBOTHY CPEAUHY:
nojaBa HecTabunHOCTU TNa, epOAMOUNIHOCTH, AePOPMAOUIHOCTM U CEUMMUHOCTH, 3aTUM YyTuLaja
NOA3EMHUX W MOBPLUMHCKMX BOZQ, NoBEhaHOr MpUCYCTBa MMKpOEnemeHata TellKMX MeTana U
TOKCUUHMX MaTepvjana y Ty WM BOAW, NoBehaHe MpUpoJAHe paauoakTuBHOCTM Ta. Kaprta
aHasmMaupa MOAJSIOMHOCT TeosIOLKe CpeauHe npema yTuuajMmMa NPUPOAHMX W BELUTauKUX uW-
HWANaLa U akTMBHOCTM Ha npocTopy Cpbuje.

KapTa cTeneHa ekoreosioLLKOr pr13uKa U 3aLLITUTE calpyku 3oHuparse TepuTopuje Cpbuje
npema CTeneHy eKOreosoLKe YIPOXEHOCTU Yy OAHOCY Ha CTanba, CBOJCTBA U UMHUOLE MeOsIOLLKe
cpeauHe, ca UCTULareM objeKara M pasiMuATUX TEXHOreHUX aKTUBHOCTU Yy 30HaMa BUCOKOT
CTerneHa eKOreoNIOLLKOr pU3MKa (30He pPyaapCTBa, MaCOBHE WHAYCTPHje, AeroHuja OnacHUX
mMaTepvjia U ap.). Ha kapTu cy npukasaHu sHauajHuiu OGjeKTW M MPOCTOPU KOU 3axTeBajy noceod-
HY €eKOreoNOLKY 3aliTUTy (noApyuyja MSBOpWLLTA BOAOCHAbOAeBaHa, Mnoapydyja MOCeOHUX
MPUPOAHUX BPEAHOCTH, U Ap.).

SERBIA AND ADJOINING REGIONS

The ecogeological map of Serbia shows the mutual influences of natural physicogeological and
technogenic factors and activities on the environment, primarily on soil and water, and shows
the degree of space and endangerment of objects important for healthy condition for life, with the aim
to protect geological environment as the basis of live and inanimate nature.

On the Map of natural factors of ecogeological risk geology as a basis of ecogeological condi-
tions and limitations is shown, marked in form of ,geopathogenic“ zones with an unfavourable
influence of geological factors on the environment: occurrence of soil instability, erosivity,
deformability and seismicity, the influence of ground and surface water, increased presence of
microelements of heavy metals and toxic materials in soil and water, increased natural radioac-
tivity of soil... The map analyses the liability of geological environment according to influence of
natural and artificial factors and activities on the territory of Serbia.

The Map showing degree of ecogeological risk and protection contains territories of Serbia zoned
according to degree of ecogeological endangerment related to status, properties and factors of
the geological environment, with emphasis on objects and various technogenic activities in zones
of high ecogeological risk degree (mining zones, industry zones, waste dumps of dangereous
matters etc). Important objects and areas which need special ecogeological protection are also
shown on the map (areas for sources of water supply, areas of particular natural values, etc).
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