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TH®OPMAIIAHI TEXHOJIOT'TI MOHITOPHHI'Y EKOJIOTTUHUX HACJIIIKIB
BUJIOBYTKY BYPHITUHY B YKPAIHI

Cepen  eKONOTIUYHMX HACHIJAKIB HEJIEralbHOrO BHIOOYTKY OypHITHHY (axiBIli BHIUISIOTH
Jlerpajiaiito 30HATBHUX IPYHTIB Ta MiJICTHIFHIUX MAaTEPUHCHKUX TOPIiJl, 3HUIIEHHS POJIIOYOr0 I'yMyCOBO-
CIIIOBIAJILHOTO TOPH30HTY IPYHTIB MiJ30JIUCTOIO0 THIYy, KOPEHEBMX CHCTEM JepeB, 3a00JI0UYEHHS
TEpUTOPii, 3MIHY piBHS IPYHTOBUX BOJI, 3HHUIIEHHS JIICOBHX PECypCiB, 3MiHY MIrpamiiHUX IMpOIECiB
(daynu perioHy. HaiOinpln rocTpo e€KOJIOro-eKOHOMIYHI 1po0jgeMu OOYMOBJICHI CaMOBLILHUM
BHIOOYTKOM OypIITHHY IpuTaMaHHi PiBHeHCHKIM, BonumHChKiM Ta JKuTOMHPCBKIN oOiacTsaM, e
HE3aKOHHHH BHUAO0YTOK OYPINTHHY 3IHCHIOETHCS Kap €PHUM 1 TiIPOMEXaHIYHUM CIIOCOOOM.

OCHOBHUMU 3aBIaHHSAMHU BUKJIAJICHUMHU Y CTATTI €: aHAJ3 MICITh Ta YMOB TOOYBaHHS OypIITHHY,
BU3HAYCHHS BIUIMBY HAa KOMIIOHGHTH MJOBKULISA, PO3IMI3HABAHHSA O0’€KTIB BUKOPHCTAHHS IPHPOIHHUX
pecypciB METOAaMH TUCTAHIIIMHOTO 30HAYBaHHS 3eMIIi.

CrarTs mpuCBsYeHa PO3poOIl cydacHOi iH(OpMaIiiHOI TeXHOJOril imeHTHdIKaIii Miclb Ta
HACIIAKIB BUAOOYTKY OYpIITHHY B 3aXiTHUX paiioHax [lomiccs, mo IPyHTYETHCS HA METOAaX KOCMIYHOTO
MOHITOPUHTY JOBKUIIS Ta IHCTpyMeHTapiro reoiH(popMamifHuX cucteM. PO3TisHYTI TEXHOIOTii
BHJIOOYTKY Ta XapakTep MpOsSBIB HOro eKOoJOriyHMX BIUIMBIB. ExojoriuHa OIliHKa BIUIMBY Ha TOBKLIISA
BHIIOOYTKY OYpIITHHY HEMOXIIHBA Oe3 BU3HAYEHHS MOXKIIUBUX PU3UKIB HISITBHOCTI, iAeHTH(iIKaIii MicIb
po3TairyBaHHS Ta MacIITadiB MOPYIIEHb KOMIIOHEHTIB JOBKILIA. Yepe3 MiciieBi 0cOOIUBOCTI opraHizarii
BHIOOYTKY OYpIITHHY TOMOTEO[e3NMdHI MapaMeTph TMpOSABIB IIMX HACTIAKIB JOCTaTHBO CKIIAIHO
(hikcyBaTH, 10 YCKIAIHIOE TIAHYBAaHHS 3aXOJIB 3 TONEpeKEHHS 1 JikBimamii. Meroan muCTaHIIHOTO
3oaayBanHsa 3emm ([I33) 3 xocmocy i1 reoindopmamniinux cuctem (I'IC) mo3BONSIOTE 3 BHCOKOIO
TOYHICTIO, JOCTOBIPHICTIO 1 ONMEPaTHWBHICTIO BU3HAYATH IIi MapaMmeTpH, M0 3abe3rmedaTh MOXKIUBICTH
pearizaiii e eKTHBHOTO MOHITOPHHTY Jerpaallii CKIIaJJOBUX JTOBKIJIIIS.

KuarouoBi ciioBa: OypiTrH, BUIOOYTOK, EKOJIIOTIYHI HACTIIKY, PEKYIbTHBAIIiS, KOCMIUHI 3HIMKH.

IMocranoBka mpo6Jjemu. bypmTrH — e KOpHCHa KOMaJlWHA, BUPOOHE HAIIBIOPOTOIIHHE
KaMiHHSA, 1[0 YTBOPWJIOCS BHACIHIOK KpHcTaiizalii (documizallii) BIPOAOBK NEKLTHPKOX MITBHOHIB POKIB
CMOJIH APEBHIX XBOWHHX JiepeB 0e3 IoCTyIy KucH0. OCHOBHHM HAampsIMOM BHKOPUCTAHHS OypIITHHY €
IOBEJIIpHA Tally3b. 3 HBOTO BHUIOTOBJIAIOTHCS PI3HOMAHITHI IOBENipHI W JeKOpaTHUBHI BHpOOH, a
HU3BKOSKICHI PI3HOBUAM Ta PEIITKA BiJi 0OOpPOOKH 3aCTOCOBYIOTHCS B IHIIMX Taly3siX MPOMHCIOBOCTI
(ximiuHa, napdymepHa, GapmaneBTHYHA, JJako(apOoBa). Y TBOPEHHs pO3CUIIB OypIUTHHY 3aJEKUTh Bl
TPhOX YMHHUKIB: 1) TpUBAIOro iCHyBaHHsI XBOMHHX JICIB Ha ITBUIIIEHOMY CYXOJOJi 3 PO3Tally’KEHO0
PIYKOBOIO CHCTEMOIO; 2) CHPHATIMBUX KIIMAaTHYHUX YMOB; 3) MOPCBKOro 0OaceiiHy, B Ocagax SIKOTro
akymymioBaBcsi OypuutuH [3]. Taki mpupoaHi ymMOBHM OOYMOBMJIM HAsBHICTH Ha TepUTOpii YKpaiHu
OypIUTUHOBUX POAOBUIL, $IKIi PO3POOJSIOTHCS JIEraJIbHUM Ta HeleraabHUM crocodoM. Odiuilino
YKpaiHChbKi MiAMPHEMCTBA IOPIYHO BUAOOYBAIOTh YCHOrO OJIM3BKO 4 TOH, 110 CTAHOBUTH NPUOIU3HO 5%
BiJ peaqpHOro o0cAry BHAOOyBaHHsS OyplITHHY B YKpaiHi. BHacnmifok mporo nepkaBHOMY OIODKETY
IIOPIYHO CHPUYHHIETHCS 30MTOK HA COTHI MUIBHOHIB TpHuBeHb [1]. MacmTabu mpoOneMu HaCTiLIBKH
THITIOYWI, II0 Mai>ke HEMOXJIMBUM € PO3PaxyHOK HaHECEHO! LIKOIW NOBKULIIO Ta Aep)KaBi — JIMIIE 3a
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o¢iniitnuMu ganuMu 6m3bko 600 Ta 3emili MOpYIIEHO BHACIIIOK HE3aKOHHOI TiSUIBHOCTI 3 BUAOOYTKY
OypIITHHY.

Hnst toro, mo6 BimOKpeMiIroBaTH W AUMUTH OypPIITHHOHOCHI AUISIHKH, T€0JIoraM MOTPiOHO
HAHOMMKYMM YacoM JOBMBUUTH i IEpEOLiHUTH OypIITHHOHOCHICTH JKUTOMHpCHKOi, BonmHCBHKOI Ta
PiBHeHchKOT OOnacTeil 1 pamHXyBaTh OO0 €KTH 3a IX TNEPCHEKTHBHICTIO 3 ypaxyBaHHSM MacIITabiB
craparenbchkoro BUa0OyTKy. Ha mifcraBi mux poOiT QaxiBisiM ekomoram HEoOXigHO imeHTH(iKyBaTh
HOBI Ta HasBHI JAUISHKH, IO 3a3HAIOTh HETATUBHOI'O BIUIMBY, OLIHUTH iX CTaH Ta MiATOTYBaTH
PEKOMEH IaIlil 010 3aXUCTY AOBKULIS.

AHaJi3 ocTaHHIX X0CTiMKeHb Ta MyoJikaniii. YkpaiHa € eBponeichKuM JIiIEpPOM 3a 3armacaMu
OypmtuHy. TexHonorii BUAOOYTKY OypIITHHY IETaJbHO BUCBITIEHI B poOoTi [1]. CyTHOCTI J00yBaHHS
OypILITHHY Ta METOAaM CIIPHUSHHS MMOKPAIIEHHIO eKOJIOTIYHUX HACII/IKIB TPUCBSIYEHO OaraTo myOuikarliit
HAYKOBOT'O 1 COIiaIbHO-eKOHOMIYHOTO cnpsiMyBaHHs. OfIHAK, SIK BKa3yeTbes y [2, 3], uepe3 BiACYTHICTb
KOHTpOMO 3 OOKy JepKaBU TeoJoro-po3BiAyBaiibHI poOOTH TOKIAJMiB OYypIITHHY HE BEIyThCH, a
TEPUTOPIIO, JIe € MOBIPHI 3aMacH IbOr0 MiHEpaly, XaOTHYHO MEepPEepPUBAIOTh HENerajbHi Komavi. 3HauHa
YacTUHA THX, XTO 3aiMaeThCs BUIOOYTKOM OypINTHHY, IMOTO/KYEThCS: Jierajizaiis MOTpiOHa, abu
BIIOPSIKYBaTH BHJIOOYTOK OYpIITHHY Ta BITHOBUTH Ticis Hboro mnpupoxay [lomices, crabimizyBaTu
comianeHy HanpyxeHicTb [4, 5]. Cepen eKOJOTriYHMX HACIHiKIB HENEralbHOro BUAOOYTKY OYypIITHHY
(daxiBIll BUIUISIOTH JETPaJiallil0 30HAJLHUX IPYHTIB Ta MIACTHJIBHUX MATEPUHCHKUX TMOPIJ, 3HUIICHHS
POAFOUYOr0 TYMYCOBO-EIIOBIAILHOI'0 TOPU30HTY TPYHTIB MiJ30JIUCTOrO THITY, KOPEHEBUX CHUCTEM JIepEB,
3a00JI04EHHS TEPUTOPIi, 3MiHYy PIBHS IPYHTOBMX BOJ Ta HAroJIONIYIOTh Ha CKJIAJAHOCTI PEKyIbTHBAIll
MOPYIIEHUX 3eMenb [6]. B OUIbIIOCTi HAYKOBUX Tpallb, IPUCBSIYCHHX Il TEMAaTHIi, He BUCBITIIOIOTHCS
CHCTEMHI THUTaHHS CTAJIOTO0 PO3BUTKY BIIIOBITHUX TEPUTOPIH, OTPUMAaHHS CTPATEriYHHX EKOJIOTo-
€KOHOMIYHHX OIIIHOK, IK 3p00JieHo y poborax [7, 8].

IMocTtanoBka 3aBaaHHsi. ExonoriyHa OIiHKa BIUIMBY BHJIOOYTKY OYpINTHHY Ha JIOBKULISA
HEMOXXJIMBa 0€3 BH3HAUYCHHS MOMIIMBUX PU3WKIB JISUTLHOCTI, ieHTHU(IKAIl MICIlb PO3TAlTyBaHHS Ta
MacmTabiB MOPYIIeHbh KOMIIOHEHTIB MOBKULIL. 3 OTJISAAY Ha CKIIAIHICTH 3aBAaHb JOIUIHBHO 3aCTOCYBATH
MaTepiaii TiCTaHIIIHOTO 30HAyBaHHS 3eMJIi, IO 1 € MPEIMETOM JTOCTIKEHb MaHOoi cTaTTi. OCHOBHUMH
3aBIaHHSAMH POOOTH €: aHaji3 MiCIlb Ta YMOB J00yBaHHsS OYypINTHHY, BHM3HAUYCHHsS BIUIMBY Ha
KOMITOHEHTH JOBKLIISA, pO3MI3HABAaHHA 00 ’€KTIB BUKOPUCTaHHS TMPHPOJTHUX PECYPCiB METOJAMH
TUCTAHITIHHOTO 30HTYBAaHHS 3EMITI.

Buxiaan ocHoBHoro wmarepiany. HalimepcnekTHBHIIIUM — perioHOM  YKpaiHWm MO0
OypHIITHHOHOCHOCTI € WIBAGHHWH 1 MiBHIYHO-3aXigHU cxmn YkpaiHcekoro mmta (YII[) — 3omHa
3WIeHYBaHHS KpUCTATIYHUX yTBOpeHb Y11 i1 ocamoBo-BynkaHoreHHHX mopif [Ipumn’ sTcbkoro mporuxy Ta
Bomuno-Iloainbcbkol THUTH. AIMIHICTPATHBHO CIOAM BXOIATH IIBHIYHA W IMBHIYHO-3aXigHa YaCTHHH
JKutomupcbkoi Ta PiBHEHCHKOI oOiracTeif, a TakoX IMBHIYHO-CXimHa dacTmHa BommHCBbKOI obmacTi [9].
HepxaBHUM OajlaHCOM 3amaciB KOPUCHHUX KOIANMH YKpaiHW BpaxoBYIOThca 3amacu 10 pomoBuig
Oypmrruny. PiBHeHchka oOmacte: KneciBebke, BimpHe, Bomogmmupens-Cximauii, pogoBuie «3010Te»,
3axigHa JacTHHA AUITHKN Kamonwdi Ta pomosuiie «Tomamropon». BonmnHcbka o0macts: MaHEeBHIbKA —
1, ManeBunbka —2, Kaminp-Kammpceka —2 [10]. HaiiOinpmum pomoBuiieM OypmiTHHY B YKpaiHi €
KieciBcrke, BusBnene y 1980 p. Ha teputopii PiBHeHChKOT 0Omacti. PomoBurie moB’si3aHe 3 MiBHIYHO-
3aXiTHAM CXWJIOM YKpalHCHKOTO KPHCTANIYHOTO IMUTA i 3HaXOMUThCH Ha KiteCiBChKil caGOXBHIISACTIH
pIBHUHI, 1[0 po3TalioBaHa Ha Mexi PiBHeHCHKOT 1 KutoMupcebkoi obmacreii. Y reonoriuniid OyqoBi i€l
piBHUHH OepyTh yd4acTh OCaJOBi IOPOIM TMAJEOT€HOBOTO 1 aHTPONOI€HOBOTO BIKY 3aralibHOO
MOTYKHICTIO 10 20 M, IO 3aJsTar0Th HAa PO3MUTIH MOBEpXHi KpucTamiyHoro ¢pyamamenty. [Ipomucnosi
MOKJIAT  MICTAThCA Yy TMAlICOr€HOBUX MIIMMAHO-TIMHUCTHX TJAyKOHITOBUX Bimkimagax. Illapm 3
MIPOMHMCIIOBOIO KOHIIEHTPALI€0 OypIITHHY 3aJ1raroTh Ha ruouHi 3—10 M, a IXHS HOTYXHICTb CTAHOBUTb
0,5-5 m [11]. BypmtHOBi ponoBuia Ykpainu, mo npuypoueri no Ilpun’stcekoro, [IHinpoBcbkoro i
JuicTpoBchbkoro OaceifHiB, MalOTh CKIAQJHY TeOJIOTidyHy OyIOBY, 3MiHHY KOHIEHTpaIlil0 OypINTHHY B
MPOAYKTHUBHIN TOBII, ICTOTHI KOJIMBAHHSA SKICHUX XapaKTEepPUCTUK MiHepary [12].

Juis morATTs MacmTaly Ta crienudikd BIUIMBY Ha JOBKULIS PO3TIITHEMO TEXHOJIOTi J0OyBaHHS
Oypurruny [1].

1) Mexaniunuii cnocid — po3poOka MacuBy IPYHTY Yy BiOKpUTOMY Kap’epi abo mim 3emiero, 3
BHUKOPHUCTaHHSI €KCKaBaTOPIB Ta CAMOCKHMAIB, SIKi MEPEBO3STh MPOAYKTHUBHY MOPOAY 10 HMPOMHBAIBHOIO
uexy (ycranoBkH). Ilpore Takuii cnoci6 BMIOOyBaHHS OyB BH3HAaHHWI E€KOHOMIYHO HEBUTIIHUM i3-3a
HU3bKOI peHTa0eNbHOCTI: BENHMKI eKCIUTyaTalliiiHi Ta eKOHOMIYHi 3aTpaTd, BAHOC MOPOAM HA MOBEPXHIO 1
HEeraTUBHUN €KOJIOTIYHUH BILTUB HA HABKOJIUIIIHE CEPEAOBHILE.

108



HaykoBo-Texniunuii sxypnan Ne 2 (18) 2018

2) IigpaBniuHuii cnoci® — po3MUBaHHS MPOAYKTHBHOTO LIAPYy IPYHTY CTPYMEHSIMH BHCOKOTO
TUCKY Ta BUHOCY OYpIITHHY Ha MOBEPXHIO POAOBUILA TiAPABIIYHUMH MTOTOKAMHU.

3 2008 poky Ha Teputopii JKuromupchkoi Ta PiBHEHCBKOI o0siacTell mianpueMcTBoM «bypIiTuH
VYkpaiHn» BHUKOPUCTOBYBaslacsi po3poOKa pOMOBULI OYypIITHHY UIHEKOBO-TiAPABIIYHUM METOJOM.
CriocoOu miiiioMy OypIITHHY Ha TIOBEPXHIO — CBEp UIOBUHHI. [liameTp OypiHHS 3a CIEIiaIbHOK CiTKOIO
— 80 cm. Haiibinpma riubruHa BUKPUTTS poxoBuina — 15 M. Ha mopoay cnpaBiisitoTh ik TiApaBiIiuHAM
THUCKOM 1 BUHOCSITH 1i Ha TIOBEpXHIO B BUTIISAL BOASIHOI Mynbnu. [10TiM MynbIia MoTpamnsisie B CreliadbHy
YCTaHOBKY, i€ ii pO3AUISAIOTH 1 JJOAATKOBO MPOMHBAIOTh. [[pOMUBHA BOJa, B CBOIO, YEPTy, TIOBEPTAETHCS
JI0 BiJICTIMHUWKA, Jic TIOBTOPHO OYMIIYETHCS i 3HOBY BUKOPHCTOBYEThCS. B YKpaini BeneTbcs Aep:kaBHUI
BUJOOYTOK OYypINTHHY, ajie TMOopsja i3 HUM — HE3aKOHHHH BHIIOOYTOK, SIKMH 3HUKYE DPEHTa0ENbHICThH
JIep’)KaBHOTO, IO MPHU3BOAMUTH JIO TOTO, IO YacTKa BHAOOYTOrO JIEpKaBOK OYPINTHHY 3MEHIIYETHCS
(BHacHinok woro B 2009 poti BUmI00yTOK OYpIITHHY TiANIpreMcTBOM “ByprituH Ykpainu” 3ynuHUBCS).

HezakonHnuit BuA0OYTOK OYpIITHHY 3/11HCHIOETHCS Kap’ EPHUM 1 TiIpOMEXaHIYHUM CIIOCOOOM.

1. Kap’epuuii cnoci6 BumoOyTky OypmrtuHy (puc. 1). BigpisHserbes Bin odiniiiHoro mo0yBaHHs
3MEHILIEHHM PO3MIpOM Kap’€piB, OCKUIBKU JTOOYBaHHS BEACTHCS MEPEBAKHO BPYUHY, ajie Ha BiIMIHY BiX
JieraibHOTO JOOYBaHHS He mependayae )oAHOTO JOTPUMAHHS HOPM OXOPOHHM TIpalli, 3aX0JliB 3 OXOPOHHU
BOJIHOrO OaceifHy Ta IHIIMX SKOJIOTIUHUX 3aXO0IiB.

Puc. 1. Kap’epHuii cnocié Bua00yTKy OypIITHHY

2. T'igpomexaHiuHUN cocid BUAOOYTKY MOJNSTa€E B PO3MUBAHHI BOJAOKO IIiJ] BEIUKHM THCKOM
IpyHTy 10 6—10 MeTpiB y rmubuHy. MoTtonommnamu (puc. 2) Boay 3 HAHOMMKYOI BOMOWMH TIi BHCOKIM
TACKOM 3aKadylOTh Y TPYHT 1 CTBOPIOIOTh TaK 3BaHI «CBEPUIOBUHW» TIIMOMHOIO HE OUIbINE MecsaTH
METpiB, OCKIIbKY OYPIUTHH JIETIINH 3a BOAY, BiH CIUIMBA€E Ha MIOBEPXHIO Ta BUJIOBIIOEThCA ciTkamMu. Komu
BHMUB JIOXOAUTH 10 TJIMHM, SIKa 3aJIATa€ MiA MOKIaAaMH OypIITHHY, PO3POOKY 3aIHILAIOT.

Puc. 2. I'inpomexaniyHuii cnocid BU100yTKYy OYypIITHHY
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BrinB He3akOHHOTO BUAOOYTKY OYpINTHHY HA HABKOIHUIIHE CEpPETOBHILE:

- 3aCMIYCHHS 3E€MENIBHOI JUISHKH BiJIXOJaMH, BHACIIZOK ITOCTIHHOTO TepeOyBaHHS BEIUKOI
KUTBKOCTI JTIf0/1eli Belrue3Hi 011 BUTONTAaH1, 3acMiueHi TOOYTOBUM CMITTsIM (puc. 2);

- 3a0pynHeHHS aTMOc(pepHOro TOBITPS BHACIIAOK CHAJIOBAHHS MaTMBHO-MACTHIILHUX
Marepiajis, BUKHIN B aTMochepy cronyk COz, CO, SO, NO?* (puc.3a).

- TOpYUIEHHS TiAPOJIOTIYHOrO PEeXHMY IPH BHUKOPUCTAHHI BOXM JJIsi MOTOIOMIT CTapaTeni
MPOPUBAIOTH KaHAJM, 3MIHIOIOTh PYCJIO PIYOK, IO MPU3BOAUTS JI0 iX OCYIIEHHS 1 3HUKHEHHS (puc.30).

¥

Puc. 3. a) 3a0pyaHeHHs1 aTMOC()ePHOT0 MOBITPSA Y MicsIX HE3AKOHHOT0 BUA00YTKY OypIITUHY; §)
Kanan y Micusix He3aKOHHOT0 BUA00YTKY OypPIITHHY

- 3HUIIECHHS TPaB’SHOTO Ta YarapHUKOBOIO SIPYCIB JIiCy, MEXaHIUYHE IOIIKO/KEHHS KOPEHEBOI
CHCTEMH JIepeB; 3a HECTadi I'PyHTY Ta 4Yepe3 IOIIKOPKEHHS KOpPEHEBa CHCTEMa He 3JaTHa BTPHMYBATH
CTOBOYp Y BEpTHKAIILHOMY TIOJIOKEHHI 1 JIepeBa HAXUJIAIOTHCS ab0 B3araii MaialoTh I1iJ] BIACHOIO Barok;
BeJIMYE3HA KUTBKICTh MYPQOBUX M PI3KO 3MEHINYE TUIONLY JUIS PO3BUTKY HACIHHS, a OTXKE, 1 MOJIOJIOTO
micy. Ha Benn4e3HWX TUIONIax Jiic MOBHICTIO 3HUINEHUH. JlecaTKH TeKTapiB crajieHi Ta rnepekomnani (puc.
4a).

Jlykm — OCHOBHA IUIONIA JIYKiB 3aMUBA€THCA HEPOMIOUMM IPYHTOM, IHIIA XK 3HAXOTUTHCS Y
BHTJISIZII BOPOHOK CBEP/JIOBHH TiAPOPO3MUBY. 3HHUIIEHHS TPaB’ THOTO MOKPUBY 1 POJIOYOr0 MIapy IPYHTY,
BTpaTta ryMycy, Makpo- Ta MiKpoeleMeHTIB (puc.40).

0)
Puc. 4. a) 3unuienuii Jic y Micusix He3aKOHHOT0 BUAOOYTKY OypiuTHHY; 0) BiuinB He3akOHHOT 0O
BHIO0YTKY OypIITHHY HA JIYKH

3emii  CiTBCHKOI'OCIIOAAPCHKOTO TMPH3HAYEHHS! — 3MHBAaHHS TYMYCOBOTO POAIOYOrO IIapy
IPYHTY,TIOPYILIEHHSI CTPYKTYPH IPYHTOBOT'O TIOKPHBY — MOSIBA BOPOHOK MTHOHHOI0 3-8 M (pHuc. 5).

Hezakonnuii BuaoOyTOK Ha MOCIBHMX IUIOMIAX 1 IACOBUINAX 3aBAA€ MpsIMOi IUKOAM W
HEMOMPaBHUX BTPAT CLILCBKOMY rocroaapcTBy (puc. 6).
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KpiMm Oe3mocepenHpoi IMKOAM, sKa 3aBIAEThCS CKOCHCTEMaM JICiB, OONIT 1 CyXOMOIiB,
MOTOIIOMITOBH BUAOOYTOK OypIITHHY MOBHICTIO 3HUILYE NpUNoBepxHeBi (10 4—10 i Oinbmie MeTpiB)
MPOAYKTHBHI OYPIITHHOHOCHI TOPU30HTH.

Teputopii, ne BiAOyBa€TbCs HECAHKI[IOHOBAHWI BUJO0YTOK, 3aKpimieHO 3a odimiiHuMH
MPUPOAOKOPHUCTYBayaMu (JIICOrOCTIOAAPChKl MiANMPHUEMCTBA), HAaAPOKOPUCTYBadaMH (MiAMPHEMCTBA 3
BUJOOYTKY Ta TepepoOKH KOPHCHHUX KOIAIWH), 3EMJIEKOPUCTYBauaMHu (CUIBCHKOTOCIIONAPCHKI
MiAPHEMCTBA), SIKi 3TiTHO 3 TPUPOJOOXOPOHHHM 1 3€MEIbHUM 3aKOHOAABCTBOM BiAMOBINAIOTH 3a
BUKOPUCTAaHHSI IIUX 3eMeNlb 3a MpHU3HA4YeHHSM, ab0 K 3HAXOMIThCA HA 3eMJISIX 3amacy CUTbCHKHX Ta
CENMMIIHUX paj, J0 KOMIeTeHlii skux, BimmoBigHo mo m. 4 crarti 10 Kogekcy Vkpainu mpo Hazpa,
BXOAWTH 3IHCHEHHS Ha X TEPUTOPii KOHTPOIIIO 32 BUKOPUCTAHHSAM Ta OXOPOHOIO HAP.

Puc. 5. BluinB He3aKOHHOT0 BUA00YTKY OYPIITHHY HA 3eMJIi CLILCHKOroCcnoaapchbKoro
NpU3HAYEHHS

Puc. 6. IlmHaMika clIOTBOPEeHHS 3eMellb CilIbChbKOI0CN0AAPCHKOro NPU3HAYEeHHs BHACIIA0K
HE3aKOHHOI0 BUAOOYTKY OypLITHHY — KocMivHi 3HiMKH Bix 19.03.2012 p. (a), 08.08.2013 p. (D),
28.03.2014 p. (8).

[ndopmaniiina miaTprMKa pilieHp 3 NWTaHb AOTPUMAHHS BUMOI HOPMAaTHBHO-TIPABOBOTO
peryiroBaHHS BUAOOYTKY OypIUTHHY NOBHHHAa 0a3yBaTHCh Ha JOCTOBIPDHHMX, TOYHHX 1 CBOEYACHHUX
NEPBUHHUX TEOAE3MYHMX JaHUX [P0 JIOKAJi3allil0 IyHKTIB HEJNErajbHOr0 Kap’€pHOro i
riIpoMexaHiyHoro cmnoco0iB BHIOOYTKY, XapakTep 1 Macmrtabu iX HAcHiIKiB B HaBKOJIHMIIHHOMY
npupogHoMy cepenosuili. CydacHy KOHLENIII0 OTPUMAaHHS UX JaHUX AouiabHO O6asyBatu Ha [33/T'1C
TEXHOJOriAX. MOXKIMBOCTI 3aCTOCYBAaHHS KOCMIYHMX JaHUX [PU MOHITOPHUHTY TEpUTOpid Ha
perioHabHOMY Ta JIOKaJbHOMY PiBHI y3aranbHeHo y pobotax [13, 14].

Po3nizHaBaHHsI 00’€KTiB BUKOPHUCTAHHS NPHPOAHMX pecypciB MeTOaMH AMCTAHUIHHOTrO
3onayBanusa 3emui (133).

Meromu 133 0a3yroTbcs Ha aHaji3i KOCMIYHMX 3HIMKIB MOBEpPXHI 3eMJli OTPUMAHUX Y Pi3HHX
Jiarna3oHax eIeKTPOMAarHiTHUX XBWJb. MeToauKa KOCMIYHOI'O MOHITOPUHTY TEPHUTOPi BHIOOYTKY
OypLITHHY MOJISITa€ y peatizalii HaCTyITHUX eTaliB:

- BuOip manux /133 (po3pisHEHHS — AETaNbHICTH KapT, CHEKTPaJbHI XapaKTepUCTHUKH — BHOIp
HaOLIBIIOT BIIMIHHOCT1);

- knacudikamis 300paxeHb MOBEPXHi 3eMili;
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- pi3HOYacoBe MOPIBHAHHS KOCMIYHHMX 3HIMKIB;

- mo0OyaoBa TEeMAaTHYHUX KapT HEraTUBHUX HACIIAKIB BUAOOYTKY OypIITHHY.

OcHoBHI Jemu¢pyBaibHi O3HAKM MICIb HE3aKOHHOTO BHUIOOYTKY OYpIITHHY Ha KOCMIYHHX
3HIMKaX — TEKCTYpHi Ta SICKpaBiCHi.

TekcrypHi nemmdpyBaibHi 03HAKK: BOPOHKOBA CTPYKTYpa MOBEPXHi (pHC. 7a); 3piIHKEHHS IepeB
B JicoBUX MacuBax (puc. 70). Jlns inroctpariiii BUKOPHCTaHO KOCMiuHi 3HIMKH pecypcy DigitalGlobe,

Puc. 7. a) Burasia Ha KocMiyHOMY 3HIMKY BOPOHKOBOI CTPYKTYPH MiICTUJILHOI MOBEPXHi y Micusix
HE3aKOHHOTI0 BUA00YTKY OypmiTHHY; 0) Buriasa Ha kocMiuHOMY 3HIMKY 3pilKeHHsI epeB B JiCOBUX
MacHBax y MicIsIX He3AaKOHHOT0 BUI00YTKY OYpIITHHY

SckpaBicHi aemm@pyBaibHI O3HAKH: 30UIBIICHHS KOG(IIIEHTY CIEKTPalibHOI SICKPAaBOCTI 3a
paxyHOK TMiJIBUIIEHHS BOJOTrOCTI TPW BUXOMI MiJ3€MHHX BOJ Ha MMOBEPXHIO 3eMJIi Ta BUJAJICHHS
TPYHTOBO-POCIHHHOIO IOKPHUBY (puc. 8, 9).

Puc. 8. Tepuropii po3podxku 6ypimITHHY Ha KOCMiYHOMY 3HIMKY, KoMOiHalia kananis [Y-gianasony

Indopmaniiini pecypcnm cucreMH KOCMiYHOIO MOHITOPUHIY BHAOOYTKY OypLITHHY.
[IpakTnyna peanizalis KOHLIENUi{ KOCMIYHOIO MOHITOPUHTY BUAOOYTKY OypLITHHY HOTpedye HasBHOCTI
Takux iHpOpMaLiliHUX pecypciB:

- (OoHIY KOCMIYHUX 3HIMKIB ONTHYHOTO Ta iH(ppadepBororo (1Y) mianazoHiB.

- BEKTOPHMX Ta PACTPOBHX EIEKTPOHHUX TornorpadivHux KapT macmradHoro psgy o 1:100 000.

- KaptorpadiuHoro nporpamuoro 3adesnedenss tuiry ArcGIS ESRI

[locninoBHO PO3IIITHEMO BUMOTH /10 HUX.

@DoHJT KOCMIYHUX 3HIMKIB ()OPMYETHCS, BUXOAAYHM 3 BUMOL JI0 TapaMeTpiB iX OmepaTuBHOCTI Ta
iH(OPMAaTUBHOCTI. AHaJII3 Cy4acHOr0 MI>KHaApOJHOIO PUHKY MOCIYT y chepi 3a0e3medeH s KOpHCTyBaviB
KOCMIYHMMHM 3HIMKaMH, a TakoX iX iH(GOPMaTUBHOCTI CTOCOBHO MOMJIMBOCTI imeHTH(iKawii
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MPOCTOPOBOTO PO3MOALITY aHTPOIIOTEHHOTO BIUIMBY B MEKaX BU3HAUCHUX TEPUTOPIH, Ja€ MiACTaBU AIATH
BHCHOBKY, 110 Liei o mouiipbHo GpopMyBaTH 3i 3HIMKIB, OTpPUMaHHUX B YMOBax Oe3XMapHOro HeOa.

[Tomryk i 3aMOBJICHHSI HEOOX1THUX KOCMIYHUX 3HIMKIB MOXKHA 3/1lCHIOBaTH 3ac00amu [HTEpHET.
3a ocTaHHI pOKM B MepexXi [HTEpHET CTBOPEHO TEXHOJIOTii HAKOMUYEHHS, CHCTEMaTH3allil MarepialiB
KOCMIYHHX 3MOMOK 3emyii Ta 3a0e3leyeHHs KOPHCTYBadyiB, 3allikaBICHUX B IX MNPAKTUYHOMY
3aCTOCYBaHHI. ICHYIOTh KaTajiord, 3 SKMX MOXKHA O€30IJIaTHO OTpUMAarTH iH(GOpMALilo Mpo HAasBHICTH
3HIMKIB TIEBHOTO THITYy AaHOI TEPUTOPIii, OLIHUTH iX SIKICTh 32 3MEHIICHUM EPErIIJOBUM 300pasKeHHAM
(quicklook). HemomixoM Takux Jpkepen OTpUMaHHs iH(GopMallii € BiICYTHICTh He0OXiHOT mepioguyHOCTI
3HOMKH.

Puc. 9. 30inbienHs Koedili€eHTY CeKTPAJBLHOI ICKPABOCTI 32 PaXyHOK BH/IaJIeHHSI IPYHTOBO-
POCIMHHOT0 MOKPUBY TepuTOpii po3podku poaosuma oyputuny “KieciBcbke” Ha KocMivHOMY
3HIMKY y BUIMMOMY Aiana3oHi

Jlopori KoMmepIIiiiHi 3HIMKH XapaKTepU3yIOThCs HacaMIepe]] BUCOKOK po3niibHicTIO (Ikonos ta
in.). 3a BizHOCHO HM3bKOT IiHM 3a 1 kM? (Bix 20-30 gon. CIITA) MiHiMaTbHA CyMa 3aMOBIIGHHS CTAHOBHTb
kibka Tucsyu jponapiB CIIA. Karanor 3HIMKIB 13 cymyrHuKa Ikonos i IesSKMX IHIMMX 3HAXOMUTHCS 32
azapecoro: http://www.spaceimaging.com.

[ikaBi ¥ iHm Oe30MIaTHI JaHi, MO HEOOXIJHI JUIS BUBYCHHS CHTYyaIlil: IudpoBa MOJIEIh
penbedy GTOPO30: http://edcwww.cr.usgs.gov/landdaac/gtopo30/gtopo30.html; kamgactposa kapra
VYxpainu, caidt Minekonorii. J{ist BimoOpa)keHHs CHTYallili 3aCTOCOBYIOTH EIEKTPOHHI TomorpadidHi
KapTH YKpaiH#, y BEKTOPHIN 1 pacTpoBiit ¢popmax.

MeTtoaununi 3acaau JeminpyBaHHA HA KOCMIYHUX 3HIMKAX CTaHY KOMIOHEHTIB JOBKiJLIA.
[Ipu nemmdpyBaHHi 32 KOCMIYHUMH 3HIMKAaMH TEXHOTEHHOI'O CIIOTBOPEHHS 3€Melb HalIOLUIBHIIINM €
BHUKOPHUCTaHHS O3HAK, ITOB’S3aHUX 3 BapialisMu anb0Oeno. Cepen 0aratb0X YMHHHKIB, SKi BIUIMBAIOTH Ha
HUX, JOMIHy€ HAasBHICTb Ta CTaH I'pyHTOBO-pociauHHOro nokpusy (I'PII). Kaprorpadysanns apeanis, B
SIKMX 3MiHEHUH ()OHOBUH PiBEHb, 3pYYHO BUKOHYBATH 3 3aJy4eHHSIM 3aC00iB MPOrPaMHOT0 KOMILIEKCY
ERDAS IMAGINE Big Leica Geosystems GIS & Mapping. Ouinka knacugikarii BKIIOYa€ TaKi METOIU:
Kacuikawis BEpXHBOTO Iapy, BU3HAYEHHS IOpOra, NepeKoayBaHHs KJIaciB, OLIHKA TOYHOCTI.

IIpu xnacudikanii BepxXHBOrO MIApy BHUPIBHIOIOTHCS MEPBUHHI JaHi 300paKeHHS 3
IHAMBIAYalbHUMH KJaCaMH TEMAaTHYHOTO PAacTPOBOrO Iapy, mo OyB CTBOPEHHH Ha eralli BUKOHAHHS
HEKOHTpOJbOBaHOi kiacudikauii. IIpomec nomomarae ineHTH(iKyBaTH KJIacd B TEMAaTUYHOMY
pacTtpoBoMy Imapi. BUkopucTaHHs 1bOro mporecy MOXJIMBO VIS OLIHKH KJIAaciB TEMATUYHOrO IIapy, IO
OyB 3po0ieHuil Ha erarli KOHTPOIbOBaHOI kinacupikaii. IIpuknan 3acTocyBaHHS LIBOrO METOAY LTIOCTPYE
puc. 10.

[Ipu pemmdpyBaHHi cTaHy I'PyHTOBO-POCIMHHOIO OKpUBY HaBeneHi 3acoou ERDAS IMAGINE
3a3BMYail 3aCTOCOBYIOTH JUIsl BU3HAUEHHS KOHTYpPiB OO’€KTiB, IO MAacKylOTb HOro, — JICiB Ta
ypOaHizoBaHUX TepUTOpil. OKOHTYPIOBaHHS apeaniB 3 aHOMAJIbHUMH 3HAYEHHSMH aJIb0OEI0 MOKPUBY
MOXe€ I'PYHTYBaTHCS Ha ABOX minxonax. Ilepmuii i3 HuX 3a0e3nedye peanizamito TAKMX €TamiB:

- (opmyBaHHS 10JATKOBOI CTPYKTYPHOI A (PYBAIbHOI O3HAKH;

- moOya0Ba ABOBUMIPHOI TiCTOrpaMy y IpOCTOPi ACKPaBiCTh — CTPYKTypHA O3HAKa;

mo0yZ0Ba pO3Mi3HAaBaIBHOTO MPABUIIA.
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Osnaku gneranbHO omucaHi B MoHorpadii [15]. 3ayBakumo, 10 TEKCTYpHI O3HaKd IOCHUTh
rpoMizaki. Tomy 3pydHille BHKOPHUCTOBYBATHM Tpali€HT. 3a HasBHOCTI 0araTo30HaJbHOrO 3HIMKa
ontuyHoi 1 [Y-30HU crekTpa, MoxKHa OOIATHCS 0e3 IONATKOBOI CTPYKTYPHOI O3HAKH, a MOOYyIyBaTh
JIBOBUMIpHY TicTorpamy y mpoctopi X1-X2, ae X1, X2 — sickpaBicTh BifmoBigHO B onTuuHOMY Ta [Y-
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Puc. 10. Knacudikania BuaiieHux IijITHOK BEPXHbOT0 APy IPYHTY

Jpyruii minxij momsirae B peajizailii ajJropuTMiB pO3Ii3HABAHHA, SKi JIAIOTh 3MOTY BiHECTH
KOXKEH elIEMEHT 300pa’keHHsI Ha KOCMIYHUX 3HIMKax Sp 3emuri 6e3 ['PII 1o ogHOro 3 anpiopHo BBEJIEHUX
KJIaciB aHalli30M: BIXWIICHHS 30HAJLHOTO aNb0e0 eleMEeHTa 300pakeHHS BiJl (OHOBOTO; TEKCTYpH
300pakeHHs; (popM 0OMEKyBaIbHUX KOHTYpIB. Taki airOpuTMH peai3oBaHi B CIielliali3oBaHiil mporpami
00po0OKHu KocMigHUX 300paskens IMPROC [16].

Hagpenena KoHIIENIiSA aHATI3Y KOCMIYHUX JaHUX TO3BOJISE OTIEPATHBHO 1 3 BUCOKOIO HMOBIPHICTIO
BHSIBJIATH JUISHKH HEJICTaJIbHOIO BUAOOYTKY OYPINTHHY, AK JUIS 3aCTOCYBaHHS 3alIO0DKHUX i, TaK 1 1is
OITIHKY €KOHOMIYHHX Ta €KOJIOTIYHUX 30MTKIB, 3aBIAHUX ITPUPOTHOMY CEpPEIOBHIILY.

BucHoBku. HaiiOiibil TocTpo €KOJOro-eKOHOMIYHI mpoOieMu OOYMOBJIEHI CaMOBLIBHHM
BHIOOYTKOM OypIITHMHY MNpUTaMaHHi PiBHeHCHKIM, BomuHCbkii Ta JKMTOMHPCBHKIA —00IACTIM.
CamoBinpHE BUIOOYBaHHA OYpPINTHHY 3aBIa€ MIKOAM JOBKULIIO, CHPUYMHIOE MOPYIIEHHS CTPYKTYPH
penbedy, eKOJIOTiYHOro CTaHy I'PYHTIB Ta TiAPOIOTIYHOTO PEXUMY, 3HHUIILYE JIICOBI peCypCcH, 00YMOBIIOE
3MIHH MITpalifHIX IpoIeciB (hayHu perioHy.

Jua BupimeHass mpoOieM, TMOB’S3aHUX 3 HENETAIbHUM BHIO00YTKOM, IMOTPIOHO BCTAHOBHUTH
KOHTPOIb 32 OypIITHHOBUM IPOMHCIIOM, 32 PaxyHOK INTPa(HHUX CAHKIIA MPOBOIUTH PEKYJIbTHBAIIIIO
MOpYIIEHNX 3eMeNb, Ta 3IACHIOBATH paIliOHATBHY MOJITHKY B Taiy3i BUAOOYTKY OypIITHHY. 3aBUacHa
imenTudikamis 00 €KTiB, MPUTAMaHHUX IM WMOBIPHMX HEraTUBHUX BILTMBIB, 3a0e3medye iHpopMaIliifHy
MIATPUMKY PO3POOKH 1 BIIPOBAKEHHSI:

- 3aXO/iB 3 MPOTHO3YBaHHS MOMJIMBUX EKOJOTIYHHUX 1 COIliaTbHO-€KOHOMIYHHX HACIIIKIB
KOXKHOI 3 IMOBIpHUX IS JOCIIPKYBAHOTO 00’ €KTa CUTYAIlii;

HEraTUBHUX HACIIJIKIB.

EdextuBny TexHomorito iHpopmManiiHoro 3a0e3medeHHsT YIpaBIiHHSI eKOJOTIYHIMH HACIiIKaMH
BUIOOYTKY OypluTHHY nouiibHO OasyBatn Ha Mmerozax /33 ta incrpymenrapito I'IC. IlepcnextuBu
JOCTIDKEHh — PO3po0Ka CHUCTEMH MOHITOPHHTY KPH30BHX TEPUTOPIH 3a JONOMOrOR AMCTAHIIHHUX
JAHWX, BA3HAYEHHS 00CSTIB PeKyIbTUBAIIi] IPYHTIB, Bi/IHOBIIEHHS €KOCHUCTEM.
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INFORMATION TECHNOLOGIES FOR MONITORING THE ENVIRONMENTAL
CONSEQUENCES OF AMBER PRODUCTION IN UKRAINE

Among the environmental consequences of the illegal production of amber, the experts single out
the degradation of zonal soils and underlying bed rocks, destruction of fertile humus and eluvial horizons
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of podzolic soils, root systems of trees, swamp formation, change in groundwater levels, destruction of
forest resources, and change in the migration processes of the region’s fauna. The most serious ecological
and economic problems are caused by the unauthorized production of amber in Rivne, Volyn and
Zhytomyr oblasts, where the illegal production of amber is carried out by open-pit and hydromechanical
methods.

The main tasks set forth in the article are: to analyze the places and conditions of amber
production, to define its influence on the environment components, to identify the objects of natural
resources use by means of Earth remote sensing methods.

The article deals with the development of modern information technology for identifying the
places and consequences of amber production in the western regions of Polissia based on the methods of
satellite environmental monitoring and tools of geoinformation systems. The production technologies and
the manifestation of their ecological impacts are described. The environmental impact assessment of
amber production is not possible without defining the potential operational risks, identifying the locations
and extent of environmental damage. Due to local peculiarities of amber production management, it is
rather difficult to fix the topographic and geodetic parameters of the manifestations of these effects,
which complicates the planning of prevention and elimination measures. The methods of Earth remote
sensing (ERS) from space and geoinformation systems (GIS) can define these parameters with high
accuracy, reliability and efficiency, which will enable the efficient monitoring of the environmental
components degradation.

Key words: amber, production, environmental consequences, reclamation, space images.
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