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IMPOCTOPOBUI AHAJII3 PO3NNOBCIO)KEHHS 3ABPY/THEHD
IMOBEPXHEBUMX BOJ I TPYHTIB 3ACOBAMM /133 TA I'IC

YV yiti cmammi 3anpononosano memoou, wjo 00360J5I0Mb GUABLAMU 3AKOHOMIDHOCMI 3MIHU
AKOCMI NOBEPXHEBUX 8600 MA IPYHMIB, 30Kpema 8UHa4amu Micys niosueHoi KOoHyeHmpayii 3a6py-
OHIOIOUUX PEUOBUH, WO BNIUBAIOMb HA IXHIL eKono2iuHull cmau, 0yoyeamu Kapmozpagiuni mooeni
HA OCHOBI BUKOPUCHAHHS MOICIUBOCEU 2e0IHOPMAYIIHUX cucmeM ma mamepianié KOCMIYHOI

3UOMKU.

KuarouoBi cjioBa: IKicTh I'PYHTIB, IKICTh MOBEPXHEBUX BO/I, OLIHKA SIKOCTi MOBEPXHEBUX BOJI,
OLliHKa SIKOCTI IPYHTIB, 0aceiiH piuku, reoindgopmauiiini TexHosorii, AMcTaHliliHe 30H1yBaH-
He 3eMuli, eK0JIOTiYHNH MOHITOPUHT, 3a0py/IHEHHS MIOBEPXHEBUX BOJ1, 3a0py/IHEHHS IPYHTIB.

OpHiero 3 HAUOUTBINT BaXKITUBUX CKJIAJOBUX MOHITOPHHTY OYIb-IKOTO 00’€KTa € BU3HAYCHHS
CTymneHsl 3a0pyaHeHOCTI boro 06’ekra. OnepaTuBHA Ta TOYHA iH(OPMAIIiS MO0 SIKOCTI BOIHUX
00’€KTIB Ta IPYHTIB € OCHOBOIO PETYIIOBaHHS isJILHOCTI BOJOKOPHUCTYBAYiB Ta 3€MJICKOPHCTYBa-
4iB, 3a0€3MeYeHHs] 3aX0/1B 3 PalllOHAIILHOTO MPUPOJOKOPUCTYBaHHS, 1HOOPMYBaHHS BiANOBITHUX
OpTraHiB Ta HACEJICHHS MO0 MOXJIMBUX HEOE3NMEYHUX CUTYAIliH.

IloBepxHeBi BOJH, SIK 1 3eMeJIbHI TOCIIOIAPCTBA € CTPATETiYHUMH BiTHOBIIOBAHUMH HPUPOI-
HUMH pecypcaMu YKpaiHu. XapaKTepHOI O3HAKOIO OLIBLIOCTI MOBEPXHEBUX BOJHHMX 00 €KTIB Ta
3eMeJIbHUX YIiJib YKpaiHH € X KOMIIJIEKCHEe BUKOpUCTaHHA. [Ipu 1iboMy KOXKHA raidy3b — riipoeHep-
reTuka, puOHe rocrnoJapcTBO, IPOMHUCIOBICTb, PEKpeallis TOIO MAa€e CBOT BUMOTH JI0 SIKOCTI K I10-
BEPXHEBUX BOJ, TaK 1 IpyHTIB. {1 oOcTtaBuHa yCKiIaaHIOE€ BUPIMIEHHS NMPOOJIEeMH X MOHITOPUHTY,
OLIIHIOBaHHS Ta MPOTrHO3Y SIKOCTi, 3 METOI0 OXOPOHH 1 paIllOHAJILHOTO BUKOPHUCTaHHs, siKa Oyina,
€ 1 0y/ie aKTyalIbHOIO B MaHOyTHHOMY.

Kaptorpadiune mozentoBanHs Ta reoiH(popMaliiHUi 1HCTpyMEHTapiil 103BOJSE HE TUIBKU
BiJJOOpa)KyBaTH BXe€ BiJJOMI IPOCTOPOBI 3aKOHOMIPHOCTI, ajieé ¥ MPOBOJUTH aHalli3, BUSABIATU Ta
Bi3yasi3yBaTH B3a€MO3B’SI3KH MK JKepenaMu 3a0pyJAHEHHS Ta SKICTIO TPYHTIB Ta BOJ|, BU3HAYaTH
JOCTOBIPHICTH 1H(MOpMaIIi M0A0 JKEpes 3a0pyAHCHHS, BUKOHYBAaTH palOHYBaHHS 3a (paKTOpaMH
iX 3a0pyAHEHOCTI Ta SKICTIO, Y TOMY YHCIIi, B yMOBaX HEJOCTATHHOI KIJIBKOCTI JaHUX.
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VY crarti HaBeneHo npukianu 3acrocyBaHHs J[33 ta I'IC TexHosoriii /yisd oniHOK 3a0pyIHe-
HOCTI 3€MeJlb TEXHOT'CHHUM ITHJIOM 13 30Cepe/KeHUX PKepe BUKHUIIB B aTMocdepy Ta sIKOCTI To-
BEPXHEBHUX BOJI OaceiiHy piuKH.

[IpoOnemaMy TEXHOT€HHOTO HAaBAaHTA)KEHHs Ha HABKOJIMIIHE MPUPOIHE CEPEOBUILE Ta J0C-
JOKSHHSAM Y [IbOMY HaIPsIMKY 3 BUKOPUCTAHHSAM T'€OIH(POPMAILIHHIX CUCTEM 1 TEXHOJIOT1H qUCTa-
HIIMHOTO 30HIyBaHHS 3emii 3aiiMaroThes BapmamoB €.M., Bomomkina O.C., I'otunsn B.C.,
Hogruii C.0., Kopotaes I' K., Kpacoscekuii I'.4., JIsneko B.1., Makaposcekuii €.J1., Mokin B.b.,
Ocamuuii B.1., [Toro M.O., Tpopumayk O.M., Sxosies €.0. Ta iHIi.

[Tpoanami3zyBaBIM CydyacHY OpraHi3aIliio JepKaBHOTO MOHITOPUHTY SIKICHUX MOKAa3HUKIB 3eMe-
JBHUX pecypciB, Oyi0 0OIpYHTOBAHO JOLIBHICTD 3aTy4SHHS TEXHOJOTH JUCTAHIIIMHOTO 30H1yBaHHS
3emuli 3 KOCMOCY.

3niiicHIOOYH AemupyBaHHS KOCMIYHUX 3HIMKIB JIJI1 BUSBJICHHS TEXHOTC€HHOTO 3a0pyIHEH-
Hs 3€MeJTb, HaWO1IbII JOLUUIBHUM € BUKOPUCTaHHS O3HAK, MOB’sI3aHUX 3 BapiallisiMu anb0ea0 CHIro-
BOTO NOKpUBY. B psiii OaraTb0X YMHHHKIB, 11O BIUIMBAIOTh HA HUX, TOMIHYIOUYHUM € BMICT aKyMy-
JOBAHOTO CHIFOM TEXHOTEHHOTO MUY, SIKUH OcaKyeThest 3 atmMochepu. s kapTorpadyBaHHs
apeaiiB, B AKHX IIell BMICT NepeBUIlye (HOHOBUI piBEHB, 3aTydaluCh MPOrPaMHHMNA KOMILIEKC
ERDAS IMAGINE Bix Leica Geosystems GIS & Mapping i crnerianizoBana nporpama IMPROC.
3acobamu ERDAS IMAGINE BukoHYBanmnch OKpeMi eTanu MepBUHHOT OOPOOKH KOCMIYHUX 3HIM-
KiB, a TAKOX BU3HAYAIMCh MEXI KJIACTEPIB «Iic» 1 «3a0ymoBaHa TEPUTOPIsA» — 00’ €KTH, 110 MACKY-
I0Th ME€X1 30H 3a0pYyAHEHHS CHIrOBOro MOKpUBY. OKOHTYPIOBAaHHSI OCTaHHIX BUKOHYBAJIOCh aJIro-
purmom niporpamu IMPROC, sikuii 3a0e3nedyBaB peanizaiiro HaCTYITHUX €TaIliB:

— opMyBaHHS JOMTOBHIOIOYOT CTPYKTYPHOI JemupyBaabHOI O3HAKH;

— oOy/I0BY IBOBUMIPHOI I'iCTOTpaMM y IPOCTOPI «ICKPaBICTh-CTPYKTYpHA O3HAKAY;

— no0y/10BY PO3Mi3HAIOUOT0 MpaBHJIa.

JIOIIOBHIOIOUOI0 CTPYKTYPHOIO JIeMIH(PYBaIbHOIO 03HAKOIO Oyia oOpaHa BeIMYMHA MOAYJIS

rpajaieHTa sickpaBocTi — G, ska BH3HAYaJIacsl NUISIXOM MPOCTOPOBOTO JH(EpeHIiFoBaHHS, TOOTO
oF oF

0GUHMCIIEHHAM MOXigHUX & Ta ¥, ne F — sacKpaBicTh 300pakeHHs, 3aCTOCYBAHHIM 3TOPTKH 3 Mac-
kamu oneparopa Cobena Hy ta Hy:
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Mopnyns rpagienta G 00YHCTIOETHCS K
Byno 3pobneHe mpumymieHHs, o A Jicy BenuunHa G moBUHHA OyTH HUXKYE, HDK IS
3a0pyIHEHOTO CHITy, TaK SIK y MeXax JIICHUX MAaCHBIB SCKpPaBICTh 300paK€HHS 3MIHIOEThCS JIMIIE
BHacHiiok (rykryamiii, a B MeXax [IUISHOK 3a0pyIHEHOTO CHIFOBOIO TMOKPHUBY TTIOBUHHO
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Po30in 1. EkonoziyHa 6e3neka

crioctepiratucst 30UIbIIEHHS SICKPaBOCTI 3a CTyNEHEM BiJalleHHs Bif JKepena 3a0pyqHEHHS 10
nepudepii 3a0pyIHEHHS.

[Tob6ynoBa nBOBUMIpHOI TicTOrpaMu — HEOOOB’ sI3KOBUH eTan. OgHaK HOro BUKOHAHHS JT03BO-
JIsSi€ HATJISAIHO OI[IHUTH, HACKUTHKY BIAJIO BUOpaHAa JTOTIOBHIOIOYA JemupyBaTbHa 03HaKa Ta chop-
MYJIIOBaTH pO3Mi3HAaI04e MpaBWio abdo0 3aJaTH IOYATKOBE HAONMKEHHS Ui PO3Ii3HABAJIBHOT
G yHKIII.

BukopucToByroun onucasi Buile iH(popMaliifHi pecypcH i MporpaMHO-aIroOpuTMIYHI 3aco0H,
B JesikuX paiionax tepurtopii KuiBchkoi obnacti Oynu imeHtudikoBani TomorpadiyHi mapameTpu
JJISTHOK CHITOBOTO TMOKPHUBY 3 aHOMaJIbHUMHU piBHAMU anb0eno. Koxken 3niMok 3acobamu ['IC mpo-
€KTyBaBCs 3 BUPIBHIOBaHHSIM MacluTabiB Ha BIAMOBIIHY AUISHKY €JE€KTPOHHOI KapTu YKpaiHu, 110
JaBaJio 3MOTY BH3HAUaTH pealibHi KOHTYpH ypOaHi30BaHMX TEPUTOPIH 1 JTICOBUX MACHBIB SIK YHH-
HUKIB, 1110 MAaCKYIOTh 3a0pYAHEHHS CHIT'y TEXHOT€HHMM IHJIOM, a TaKoX reorpadiuni abo mpsmo-
KYTHI KOOPJIMHATH KOHTYPIB 17IeHTU()IKOBAaHUX apeaiiB 3a0pyIHEHHs CHITOBOTO IOKPUBY.

Buxozsuu 3 TOro, 1110 OCHOBHUH BKJIaJl B 3arajibHy KiJIbKICTh BUKHIIB BiJl CTalllOHAPHUX JIXKe-
pen mignpuemcTB KuiBchkoi o6sacti BHocuTh Tpuminbcbka TEC, Bukuau sikoi B 2004 p. ckianm
59,327 tuc. ToHH, abo 75,2% Bia 3araJibHOTO OOCSTY BUKHUIIB CTAI[lOHAPHUMH JHKEpeIaMH, BOHA
Oyia BU3HaYeHa TECT—00’ €KTOM JUIsl AOCIIIKEHb MOXKIIMBOCTEW BUKOPHUCTAHHS KOCMIYHUX 3HIMKIB
y 3aBJIaHHSAX MOHITOPUHTY 3a0pyIHEHHs aTMoc(hepH cTallioHapHUMH JHKEepeTaMH BUKUIIB.

Jlnisi BU3HAaYeHHS PO3MIpIB 30HU 3a0pyIHEHHS MPU3EMHOTO IIapy atMoc(epu TEXHOTCHHUM
mwioM Tpumninbebkoi TEC 3amydanucek kocmivni 3HiMkn ASTER, SPOT, LANDSAT uenTpansHux
paitoniB KuiBcbkoi o6macti 3a 2002-2005 pokwu, a Takosxk MODIS ta NOAA, oTpumaHni B peanbHO-
My BUMIpI 4acy B TepMiHHU CiueHb — KBiTeHb 2005 pOKYy.

Bcei kocMiuH1 3HIMKH, SIKI BUKOPUCTOBYBANUCS AJs 1AeHTU(]IKAIIl mapaMeTpiB 30H BIUIUBY
BukuAiB B atmocdepy Tpuminscekoi TEC, TpanchopmyBanucs B KapTorpadidHy IpOEKIIo eIeKT-
ponHoi TonorpadiyHoi kaptu KuiBcbkoi obmacti M 1:200 000, sika miaTpUMYy€eThCS 3ac00aMH T€0-
iHpopmariitnoi cuctemu ARG/VIEW. Ockibku 3aaydeHi KOCMIiYHI 3HIMKH OyaM OTpHMaHi IpU
BUIA/IKOBIN BHOIpII HANpsIMiB Ta MIBUJIKOCTEH BITPY, 3@ HUIMM BU3HAUajacs cepelHs BiIAJICHICTh
BiJl JDKeperna BUKUAIB MEX, /e KOHLEHTpallil TeXHOTEHHOTO MUY MPUOIU3HO 3pIBHIOETHCS 3 ¢o-
HoM. [l Tpuninscekoi TEC, cknagy Ta 06’emiB i1 BUKUIIB B aTMOc(epy 1€ BialeHHS B Cepe-
HbOMY ckiaaae 20 kM. B mpumyiieHHi piBHOMIPHOTO 3a HallpsIMKaMU PO3CiIOBaHHS BUKU/IB B aT-
Mocepi mwola 3a6pyIHEHHS 3eMellb TEXHOTCHHIM oM csirana 6 6:1u3bko 1260 km?. Buxomsun
3 OL[IHKM BaJOBUX BUKHJIB MY B cepenHbOMY 3a pik mopsaky 40 000 T, oTpuMaeMo, 110 B LIbOMY
BUIAJKY Ha 1 KM’ 3EMeJIb TIIBKH 3 BUKHIB Tpuninscekoi TEC ocinano 6 61u3pko 32 TOHH TEXHO-
TeHHOr0 MUiy. BioMo, 1110 BUKKUIM CTaHII1 3a HAaIlpsIMKaMH pO3CiIOI0ThCs HepiBHOMIpHO. Tak, mpu
(dhikcoBaHOMY HaMpsIMi BITPY, SK CBi4aTh KOCMIYHI 3HIMKH BHCOKOI ITPOCTOPOBOI PO3/IIJIBLHOT 3/1aT-
HocTi, TexHoreHHud mui Tpuninscbkoi TEC 3a3Buuaii ocimae B cexTopi, KU ckiagae 1/8 xona,
T00TO Ha TUIOILY MpubIHM3HO 157 kM. Buxosan 3 1060B0i HOpMHU BUKHJIB nuiy B 2004 poui —
6mu3pko 110 T, a TakOX KUTBKOCTI Ai0 B KaJleHAapHOMY pOIli 3 IEBHUM HaNpsSIMKOM MEPEHOCY BH-
KUJIiB, HAIPUKIIAJ, Y iBHIYHOMY — 64 100HM, OTpUMAEMO, 110 piyHAa HOPMA HaBaHTAKCHHS BUKUIA-
mu Tpuninscekoi TEC 1 KM’ 3eMeItb B CEeKTOpi 67.5°-112.5° cknamae 63K 45 ToHH [2].
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CKOpUCTaBIINCH CTATUCTUYHUMHU JJAHUMU HAIPSIMKY BITPY, @ TAKOXK YPaxXOBYIOUH MapaMeTpu
JUMOBHUX HUIEH(DIB, M0 OTpUMaHI HUIAXOM JemM(pyBaHHS BHUMAJKOBOIO HAOOpPy KOCMIYHHX
3HIMKIB BHCOKOI IMPOCTOPOBOi PO3AUIBHOI 3aTHOCTI, HECKJIAJHO OTPUMATH MPOTHO3HI OI[IHKH
HaBaHTAXCHHS 3€MeJIb TEXHOTCHHUM TIHJIOM y JIOBUTBHOMY CeKTopi HaBKpyru Tpurminscekoi TEC.

Pesynpratu kaprorpadyBaHHs apeaiiB 3a0pyIHECHHS CHIrY Ta iaeHTH]IKaIl TUMOBHUX MUICH-
¢iB Ha BUMAJAKOBUX HaOOpax KOCMIYHMX 3HIMKIB JalOTh MiJCTaBU OYIKYBAaTH CE30HHI apeaiu 3a-
OpynHeHHs 3emenb nuwioM 3 BukuaiB Tpuninscekoi TEC. Apean 3 mo3naukoro I ¢popmyerses 3 Be-
pecHs 1Mo TpaBeHb, a 3 Mo3Haukow Il — BmpomoBk oceHi, 3uMu Ta BecHU (puc. 1). HasBHicT
“ocTpiBIl YnCTOl TepuTOopii” B Ge3mocepenniit Oim3bkocTi Big camoi TEC oO0ymoBieHa 3aKOHOMIp-
HOCTSIMH OCaJDKEHHS B atMocdepi 3 Bucotu 180 M TBepaux 9acTodok. CKOPUCTABIINCH CTAHIAPT-
numu 3acobamu ['IC, B manomy Bumaaxky Arc/View, HECKJIQAHO BH3HAYWTH, IO BIIITKY BHKHIA
Tpuninsecekoi TEC cnpustors 3a0pynHenHto npubiuzno 500 KM® teputopii KuiBchkoi obnacti,
a B pewry ce3oHiB — 600 kM [3].

Takum 4MHOM, BUKOPHUCTOBYIOUHM JaHi apaMeTpy BiTpiB, ckian Ta odcsaru Bukuais TEC, or-
puMany KaprorpadiuHi Mojeni KUIBKICHUX OI[IHOK HaBaHTa)K€HHsS TEXHOI'€HHUM IWJIOM 3€Mellb
HaBKPYT'H 3a0pyTHIOIOYNX 00’ €KTIB.

VMOBHI O3HAYEHHS

[l - mic Apean 3a0pyIHeHHS 3eMelb
: - BOCEHH, B3HMKY, BecHOIO (I)

- MICTa Ta cella
i : 7] - Buitky (I

N - rizporpadiuHa Mepeka 2 y (ID)

Puc. 1 — Ce3zonnui apeanu 3a0pyonenHs 3emens mexHo2eHHuM nuiom 3 euxudie Tpuninvcorxoi TEC
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Jlns nonoBHEHHs KapTorpadiuHoi Mozeni Oyau BUKOHAHI MaTeMaTH4YHI PO3PaxyHKHU IO PO3-
HOAUTY KOHIIEHTpaLii 3a0pyJHIOIOUNX PEYOBUH B aTMOC(depi, 3aCTOCOBYIOYM METOAUKY PO3PAXYHKY
KOHIICHTpAIliif B aTMOC(epHOMY TOBITP1 MIKIJJTMBUX PEUOBHH, 3 SKUX CKJIQJAFOTHCS BUKHIM TIiJT-
MPUEMCTB, 0 po3pobiena ['omoBHOIO reodiznuHo0 00cepBaropiero iM. A.l. Boeiikosa [4].

JIJis iaTBEPIKEHHS TOCTOBIPHOCTI PE3yNIBTATiB BUIIEPO3POOICHOT MOJIei BUKOPUCTAHO pe-
3YJIBTaTh JIA0OPATOPHHUX JIOCIHIHKEHb MPOO arMocgepHOro MOBITPS B 30HI BIUIMBY TpHMIIBCHKOT
TEC. JlabopatopHi nocnimpkeHHs npoBoawincs B 2004 pori Ha BMICT MHITY, CIpYUCTOTO aHTIAPUAY,
JBOOKHCY a30Ty Ta okcuay Byrietto [5]. [Ipoou Bigbupanucs na Biacrani 600 M, 3600 m ta 7200 M
3a pI3HUMH HaIpsIMKaMH BiJ] JKEpena 3a0pynHEeHHS.

[Noeanyroun Tpu mIapu JaHUX: BifcTaHi (OPMYBaHHS MaKCHMAaJbHHX TPU3EMHHUX KOHIICH-
tpauiid s Tpuminscpkoi TEC, oTpuMaHuX 3aCTOCYBaHHSIM METOJIUKH PO3PAaXyHKY KOHIIEHTpAIlii
B aTMOC(epHOMY TOBITPi HIKIATUBUX pedoBUH, po3pobdsieHoro I'TO im. BoelikoBa; pesynbraTi jia-
00paTOPHUX JOCITIKEHb MPOO aTMOC(epHOro noBiTps B 30HI BIuBy Tpumninascbkoi TEC ta apean
3a0pyIHEHHs 3eMeJlb TEeXHOTCHHUM IWJIOM, OTPUMAaHUX MPHU 3aCTOCYBaHHI PO3pOOJIEHOI KapTo-
rpadgigyHOi MOJEN, OTPUMANIH, IO PEe3YJbTaTH 3a KapTOrpadivyHOK MOJIEIUIIO CITBHAAAIOTh 3 pe-
3yJIbTaTaMU 3a ICHYFOUMMH METOJMKAMU IIPOBEICHHS CIIOCTEPEkKEHD 3a IPYHTaMH, a TAKOX JONOB-
HIOIOTH X MOKJIMBICTIO OTPUMAHHS OUTBII TTOBHUX PO3IMIMPEHUX JAHUX, 3 BAKOPUCTAHHSIM MEHIIUX
3arpar (puc. 2).

Jani po3rasitHeMO MpoOJIeMH OLIHIOBAaHHS SKOCTI IIOBEPXHEBHUX BOJ.

B VkpaiHi HU3Ka NPIOPUTETHUX 3aBJIaHb JepXkKaBH 11010 30€pexeHHsI BOJHUX pecypciB 00y-
MoBiieHa KoHIleniiero po3BUTKY BOJHOTO rocrnoaapcTaa [5].

3a craructuunumu gaHuMu [6—10], crocTepiraeThCst crana TEHACHINS MOTIPIICHHS SIKOCTI
MOBEpXHEBUX BOJ OaceliHiB piuok Ykpainu. [l iHpopmaiiitHoi miATPUMKH pillleHb 0/0 3abe3ne-
YEeHHsI BAKOHAHHS BUMOT psy 1HIIMX 3aKOHOJaBuuX akTiB [11], perymorounx cydacHi BOJHI BiJ-
HOCHHM B YKpaiHi, HE0OXiTHO MaTH JJOCTOBIpHi, TOYHI 1 CBO€YACHI JlaHi MPO SKICTh MOBEPXHEBUX
BO/I.

Huxye po3risiHeMo HOBUN METOJ OLIHKU SIKOCTI IIOBEPXHEBUX BOJI, 1110 BiPI3HAETHCS BiJ ic-
HYIOUMX BUKOPUCTAHHSIM I'€OCTATUCTUUHUX METOJIB IHTEPIOJALI] JaHUX MOHITOPUHIY Ta YIOCKO-
HaJIEHUM METOJ0M OOpOOKH JaHHX MPO SKICTh 3a KJacaMH Ta KaTeropisiMH, IO J03BOJISE TIOKpa-
IIUTH BEJEHHS €KOJIOTTYHOTO MOHITOPUHIY MOBEPXHEBUX BOJ. BHUSABIEHO 3aKOHOMIPHOCTI 3MIHU
SIKOCTI TTIOBEpXHEBUX BOJ Oaceitny p. CiBepchkuil JloHeln, 30kpeMa BU3HAYEHO MICIS TTiIBHINECHOL
KOHIIEHTpALlli PeYOBHUH, SKi BIULTUBAIOTh HA €KOJIOTYHUI cTaH OaceiHy piuku.

Kaptorpadiune mozpentoBaHHs, 37iiicCHEHe Ha OCHOBI reoiH(OpMaIiiiHOrO 1IHCTPYMEHTapIo,
JI03BOJISIE HE TIJABKM BiZIOOpa’kaTH BXKE B1JIOMI MPOCTOPOBI 3aKOHOMIPHOCTI, aje W HpPOBOJUTH
aHaJi3, BUABJIATH Ta Bi3yalli3yBaTH B3a€MO3B’SI3KM MiXK JDKEpEIaMH 3a0pyIHEHHS Ta SKICTIO BOJIH,
BH3HAYATH JOCTOBIPHICTH 1H(OpMaIi 3a JuKepenamMu 3a0pyIHeHHS, BUKOHYBAaTH pallOHYyBaHHS 3a
(dakTopamu 3a0pyJHEHHS Ta SKICTIO TOBEPXHEBUX BOJ, 30KpeMa MpHU HEJOCTaTHbOMY 00cCsI31 Tipo-

XiMIYHUX JaHux [12].
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Puc. 2 — Iopisusnns ompumanux pesyibmamis npu UKOPUCMAHHI PISHUX MemOoOi6

AmHani3 BHBYEHOCTI ekoyoriunoro crany p. CiBepchkuii JloHenp Ta ii OCHOBHHX MPUTOK 3a
MOKa3HUKAMH XIMIYHOTO CKJIaTy OJHOTO 3 HaMOIIbII TEXHOTEHHO-HaBaHTAKEHUX PETIOHIB CBIJ-
YHUTh MPO CTIWKI HE3BOPOTHI 3MIHHU B AKICHOMY Ta KUIbKICHOMY CKJIaJli IOBEPXHEBUX BOJI ii OaceiiHy

[6-10].

Ha croroani Hamu cTBOpeHO 0a3y AaHWX ISl IPUUHATTS PIllIeHb 3 YIIPaBIiHHSA BOJIHUMH pe-
cypcamu Oaceiiny p. CiBepcokuii Jlonens. Takoxx moOymoBaHi KapTu 3 JIoKaii3aliero moctis Jlep-
YKaBHOI T'IPOMETEOPOIOriuHOl ciy0n YKpaiHH Ta JIOKaNi3ali€lo MiIIpUeEMCTB, 0 3BITYIOThCS 32
¢dopmoro Ne 2—TTI (Boarocm) BoIOKOpUCTYBauiB B Mexkax Oaceitny p. Ciepcbkoro JiHIis.

OKpiM CTaTUCTHUYHUX JAHUX, AJIS OLIHKM CTaHy MOBEpXHEBUX BOJ y OaceiiHi p. CiBepchbkuit

JloHenp OynyM BUKOpPUCTaHI MaTepiaii KOCMIYHOI 3WOMKH, IO OTPUMMaHI 3 pI3HUX JDKEpe:
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Po30in 1. EkonoziyHa 6e3neka

TERRA/MODIS, NOAA, QuckBird, LANDSAT, SPOT, ICONOS, ¢onaiB [lepkaBHOT0O HayKOBO-
BUPOOHHUYOTO LIEHTPY ,,[Ipupona” (M. XapkiB), rio0aabsHOT KOMIT I0TEpHOT Mepeki [HTepHeT.

Pesynpratn nemm@pyBaHHS KOCMIYHMX 3HIMKIB 1HTErpoBaHi y 0a3y reojaHux (axkTopiB
BIUTMBY Ha KJIac sIKOCTi Boau Oaceliny p. CiBepcrkuit Jlonens, mo Oyna migkmouena y ['IC, Ta npo-
BEJICHUI KOMITJICKCHHI IPOCTOPOBHI aHalli3 3a 6a3aMH KJIaciB sIKOCTI 00’ €KTY JOCIIKSHHS.

Ha mincTaBi HasBHUX TeoJaHuX MOOYyAOBaHI KapTrorpadiuHi Mojelni AWHAMIKU 3a0pyIaHEHb
noBepxHeBuX BoJ O6aceiiny p. CiBepcbkuii JloHelb.

Ominka SKOCTI MOBEPXHEBUX BOJ 31HCHIOETHCS BIAMOBIIHO 10 METOOUKU MO PO3paxyHKY
AQHTPOIIOT€HHOTO HABAHTAXKEHHSI 1 KJIacH(iKaIlii eKOJOriYHOTO CTaHy 0aceiHIB MaJIuX pidok Ykpai-
HU, PO3pOOJIEHY KOJIEKTHBOM YKPaiHCHKOTO HAYKOBO-AOCIHITHOTO IHCTHTYTY BOJOTOCIOIAPCHKO-
exosorigHux mpodsiem (M. Kuis) [13] Ta 3aTBepkeHy Ha Iep>KaBHOMY PiBHi.

BpaxoByroun nepeBaru Ii€i METOIMKH, 3 OAHOTO OOKY, Ta MOTYXHI MOXXJIHBOCTI CYy4acHOTO
iHcTpymenTapito ['IC texHonoriid, 3 iHIIOro OOKY, BIJKPHBAETHCS MOXIIUBICTH aBTOMAaTH3yBaTH
IpoIeC PO3paxyHKY sIKOCTI BOJIH.

Jlns 1onoBHEHHs KapTorpadiqHoi MOJeNli BUKOHAaHI pO3PaxyHKH aHTPOIIOT€HHOI'0 HaBaHTa-
KEHHS 1 Kiacudikalii eKOJOTIYHOTO CTaHy OacelHIB MaJlluX pIYOK YKpaiHU y CepeaoBHIII
I'C-nakery ArcGiIS.

MeTtoauka 3anporpamMoBaHa Ha 0a3i crnerianizoBanoi MmoBu Python, mo BOymoBaHa B OCHOBY
nporpaMHoOro npoaykTy ArcGIS ta mae 3MoOry iHTErpyBaTH y CBOE CEpeOBHINE OaraTovrcenbHi
MIPOTOKOJIM 30BHINIHIX 0610710TEK CydacHMX MOB IIPOTpaMyBaHHS.

SIk pe3yabTaT — OTPUMAHO KJIACH SKOCTI BOJU B KOXKHOMY 3 IIYHKTIB CLOCTEPEKEHHs (puc. 3).
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OLiHUTH CTaH MOBEPXHEBUX BOAHUX 00’ €KTIB 3a KJIaCaMM Ta KaTErOpisMHU SIKOCTI MOKJIMBO
TUTBKH B MICIIIX BimOopy mpoO. B ymMoBax moCTIfHOTO CKOPOYEHHS KUIBKOCTI MYHKTIB CIIOCTEpE-
KEHHSI Ta TEPIOJUYHOCTI BiAOOPY MpOO CKIATHO OIIHUTU Ta NMPHHHITH PIMIEHHS, TOMY Oa)aHO
3HATH PiBCHb 3a0pYyAHCHHS B Oyab SKid ToUIi Oaceiny piuku. st moOymoBr Mojeneit mpocTopo-
BOT'O PO3MOALTY SIKOCTI MOBEPXHEBUX BOJ BUKOPUCTAaHI F€OCTATUCTHYHI METOJH, IO BKIOYEHI 10
cknaay nomarkoBoro monyist ArcGIS Geostatistical Analyst [14].

JlocmiJKeHHsT Pe3y/IbTaTiB KOHTPOJIIO SIKOCTI MOBEpXHEBUX Boj Oaceiiny p. CiBepcbkuit Jlo-
Hellb IPOBEIEHO 3 BUKOPUCTAaHHSM YCIX I'€OCTATUCTUYHMX METOJIB: OpAMHAPHUN, NMPOCTHI; yHI-
BepCaJbHUM; BIPOT1IHICHUH; 113 IOHKTUBHUN Ta 1HAUKATOPHUN KPUTTHTH.

Metoa mpoCTOro KPUTIHTY € ONTUMAaJIbHUM I 1HTEPHOJIALIi AKOCTI MOBEPXHEBHUX BOJ Oa-
ceitHy. MeTo 1HIMKAaTOPHOTO KPHTIHTY 103BOJIsi€ OyayBaTH MOBEPXHI BIPOTiAHOCTI 3MiHU SKOCTI
MOBEPXHEBUX BOJI Oaceiiny.

BukopucTtoByroun 0azu reoflaHuX MOCTIB CIIOCTEpEeKeHHs JlepKriipoMeTy Ta MmiJnpUeEMCTB,
10 3BITYIOTBbCS 3a JAEP)KaBHOI CTaTUCTHYHOW (opmoro 2-TII Boarocm 3a J1OMOMOIOK MOIYIS
Geostatistical Analyst, mpoBeIeHO r€OCTaTUCTUYHUM aHali3, B pe3yJbTaTi SKOro OTpUMaHa 1HTep-
MOJISIITIHA TTOBEPXHs 3HaU€Hb PiBHS 3a0pyJAHEHHS MOBEpXHEBUX Boj OaceiHy p. CiBepcwkuii [{o-
Herp (puc. 4).
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Puc. 4 — Kapma inmepnonvosanux 3uauens pieHs 3a0pyonenus daceuny p. Cigepcoxuil /loneyn

3HaueHHS AKOCTI BOJU, PO3PAaXOBaHe TPATUIINHUMH METOJAMU 3TiHO 13 3aTBEPAKEHOIO Me-
TOJIMKOIO Y KOHTPOJBHHUX CTBOpaX, Ta 3HAUCHHS SKOCTI BOJIU B IMX X MYHKTaX, aji¢ OTPUMAaHe
B pe3yJIbTATI IHTEPHOJAIIT 3a gormomoror Moayis Geostatistical Analyst mporpamu ArcGis, Bigxu-
JISIETHCS He OLIbIe HiX Ha 5—7%.
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Po30in 1. EkonoziyHa 6e3neka

PesynbraTi mociikeHHs J03BOJISIIOTh MIATBEPIUTH JOCTOBIPHICTh MOOYI0OBAHOT IHTEPIOIHO-
BaHOI OBEPXHI AKICHUX XapaKTEPUCTUK MOBEPXHEBHX BoA Oaceitny p. CiBepcrkuii JloHenb y OB-
HOMY 00Cs31.

[IpocTopoBuii aHai3 CTaHy SKOCTI IPYHTIB Ta MOBEPXHEBUX BOJ OYB BUKOPUCTAHUH y pO3pO-
0111 MaKeTiB MPEIMETHO—OPIEHTOBAHUX IMIJICHCTEM 1H(GOPMAIIMHOI MATPUMKH YIIPABIIHHS CTaJIHM
po3ButKoM Teputopiit KuiBcbkoi 1 JIyrancekoi obmacteit B cepenonuit koprnoparuBHux ['1C obna-
CHUX Jep>KaBHUX aMIHICTpaLii.

3ampornoHoBaHa apXiTeKTypa 1 CKJIaJ mporpaMHoro 3abesmeueHHs Ha 0a3i I'IC-mmatdopmu
ArcGIS 3abe3neuye ix iH(popMmalliiiHe 1 mporpaMHe y3ro/UKeHHS 3 ICHYIOUMMHU ypsiIOBUMH 1H(OP-
MaIiiHO-aHATITUYHUMHA CUCTEMAaMU.

Po3pobiieni aBTopamu kaprorpadiuHi iHGopMaIliliHi CHCTEMHU PAIIOHATIBHOTO TTPUPOIOKOPH-
CTyBaHHS — II€ OpraHi3oBaHa CYKYHHICTh BIIKPUTHX 1H(OpMaIIMHUX pecypciB, iHGOpMAIIHHUX
TEXHOJIOT1H, KOMIUIEKCY TTPOrpaMHO-TEXHIYHUX 3ac00iB. Bonu npusHaveHi as eeKTHBHOI pealti-
3ar1ii iHpopMaILITHIX MPOIIECIB, MOB'I3aHUX 3 AISUIBHICTIO MICIIEBUX OpraHiB BUKOHABUO1 Biaau. L1
CHCTEMH CIIPOMOJKHI IHTETpyBaTH, arperyBaTi, CUCTEMaTU3yBaTH 1HPOPMAIIi0 3 PI3HUX EPBUHHHUX
JDKEped1, BIATBOPIOBATH LIUTICHY KapTUHY ICHYIOYOTO MPUPOJIOKOPUCTYBAHHS Ta BUSBIISTH TCHICH-
1ii HOro po3BUTKY.
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© Y.S. Anpilova, V.I. Klimenko, D.L. Kreta, A.N. Trofymchyk
SPATIAL ANALYSIS FOR SOIL CONTAMINATION AND SURFACE WATER
POLLUTION BY USING REMOTE SENSING AND GIS

This paper consider methods allow determining the regularities of changes in the soil quality
and in the surface water quality, in particular determining the areas with excessive concentrations
of contaminants which have a negative impact on the ecological condition of the river basin and of
soil. Also it allows construction of analytical and cartographic models based on the GIS system and
the space survey data.

© E.C. Aunniosa, B.. Knnmenko, /I.JI. Kpera, A.H. Tpopumuyk
MMPOCTPAHCTBEHHBIN AHAJIN3 PACIIPOCTPAHEHMS 3AT PSISHEHUM
BOJ U IMOYB METOJAMU I'C " /133

B smou cmamuve paccmompensl Jl/lel’}’ZOabl, noszeojiinwue 6bls16UNTb 3AKOHOMEPHOCMU USMEHE-
HUA Kavecmea NOBEPXHOCNIHbBIX 600 U no4e, a UMEHHO 30Hbl NOBLIUEHHOL KOHYeHmpayuu 3acpis-
HANWUX seujecme, Konmopbvle 61UAiom HA UX IKOJlocudecKkoe COoCmosirue, a makaice Nnojly4eHHble
KapmoepaqbuquKue MOOenu ¢ UCNOAb308AHUEM BO03MONCHOCHE 2€0uH(ﬁ0pMal4u0HHblx cucmem

u mamepuanos KOCMUYECKOU CbeMKU.
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