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C.B. KocTpikoB

XAPKIBCbKMM HALLIOHAABHMM YHiBEPCUTET iMmeHi B.H. KapasiHa
M «FeokAayan

AOCBIA 3ACTOCYBAHHA NPOTrPAMHOTO 3ABE3MNEYEHHA
[C AAS BIBYAAIBALLI TEOAOMNYHOTIO CEPEAOBULLIA
(HA NMPUKAAAI TASOKOHAEHCATHOTO POAOBMLLIA)

Bukstazieno meto;tosioriioo i meroauky I'IC-MozieiioBaHHS Ta Bidyasizallii reoIoriayHOro cepe/ioBuiia boratoiicbkoro
ra3oKOH/IEHCATHOTO pozioBuia. [To/1aeThes METOAMKA TOGYIOBU MOJIETbHOT KOHCTPYKIIii «IMOBipHicHUE PecypcHuit
ky6 + Ilimmap I'piz», 3a JOIOMOTOI0 SIKOI MOJIETIOETCS 1 Bi3yasTi3yeThesi IEBHUI CETMEHT T'eOJIOTIYHOTO Cepesio-
BHUIIA [[HOTO POJIOBHUIINA KOPUCHUX KomainH. HaBoAsAThCA MPUKIIAU iHTerparii JaHuX Mpo reosIoriuHe cepeioBHU-
1I[e 3 MO/IAJIBINIOI0 Bidyasizalli€ro pe3ysbraTiB. IIpUKIaan, AKi 10/Ial0ThCA, CTOCYIOThCS BiITBOPEHHS 1 Bizyasizarrii
B IpOrpaMHOMY 3a6e3neueHHi TPOAYKTUBHUX TOPU30HTIB POIOBHUIIA Ta JIOKAI3allil MiCIIeoI0KeHHS TePCIeKTHB-
HUX CBeP/AJIOBUH. Take € MOXKJIMBUM, 30KpeMa, Ha Ii/ICTaBi pe3y/IbTaTiB MO/IEIIOBAHHS Ta aHAJI3Y KOJIEKTOPCHKHUX
BJIACTHBOCTE Te0JIOTIYHOTO cepetoBuina. IlofaeThest AekinpKa bioctpariii B rpadiunomy inTepdeiici kopuctyBaua
CIeIiai30BaHOTO MPOTPAMHOT0 3a0e3MeYeHH .

Kirouosi cimoBa: I'IC-monesnoBaHHs Ta Bi3yasizailisi, reosioriuHe cepeznosuille, ImoBipHicHuii Pecypcuuii Kyo0,
«ITinnap-T'pig», reoMo/iesb, KOMIT IOTEPHA CUCTEMA FeOMO/IETIOBAHHSI, YapyHKHU 3D-«Tpima».

S. Kostrikov

THE PRACTICE OF GIS-SOFTWARE IMPLEMENTATION FOR THE GEOLOGIC ENVIRONMENT VISUALIZATION

(A CASE STUDY OF GAS CONDENSATE FIELD)

Methods and methodology of the GIS-modeling and visualization for the geological environment of Bogatojske gas con-
densate field have been presented. The concept of the modeling entity “Random Resource Cube + Pillar Grid” has been
introduced, and this mineral deposit has been modeled with it. There have been several samples of the geological data
integration, analysis and visualization. These examples have been relevant to the deposit producing layers simulation
and visualization in the software with further localization of promising boreholes. This could be accomplished, in par-
ticular, by modeled results and with analysis of the geological environment reservoir properties. There have been several
visuals in the software graphic user interface.

Key words: GIS-modeling and visualization, geological environment, Random Resource Cube, Pillar Grid, geomodel,
geomodeling computer system, 3D-grid cells.

C. B. KocTpukos

OnNbIT NPUMEHEHUS MPOTPAMMHOTIO OBECMEYEHUS TMC AASl BU3YAAU3ALUU TEOAOTUYECKOM CPEAbI
(HA NPUMEPE TA3OKOHAEHCATHOIO MECTOPOXXAEHUS)

VI37102€HBI METOAOJIOTUA U METOANKA IreOMH()OPMAIMOHHOIO MOJEIUPOBAHNA U BU3YIH3ALMH I'e0JOTHYECKOH
cpenpl boraroiichbKoro razoKOH/EHCATHOI'O MeCTOPOXKAeHUA. [3araeTcss MeToAuKa OCTPOEHUs MO/IEJIBHON KOH-
cTpyknuu «BepoaTHocTHbIN PecypceHbiii ky6 + ITmtap I'puzi», ¢ HOMOIIBIO KOTOPOH MOJIeIUPYeTCS U BUBYIU3UDY-
eTcs OlpeiesIeHHBIN cerMeHT Ie0JIOTHYECKON cpeJibl JAHHOI'O MEeCTOPOXK/IeHUA II0JIe3HBIX HCcKoNlaeMbIX. ITpuBeieHbI
IIpUMephl UHTerPalluy JAHHBIX O I'eOJIOTMUECKOH cpejie ¢ JanpHelInell BuU3yasusanued pesysnbraToB. [Ipumepst,
KOTOpBIe U3JIaralTcs, KacalTcs BOCIIPOU3BeZeHHIA U BU3YyIU3allUU B IPOTPAMMHOM obeclieueHUN IIPOAYKTUBHBIX
TOPU30HTOB MECTOPOKJEHUA U JIOKAIU3AIUN MeCTOIIOJIOKEeHN NePCIeKTUBHBIX CKBXKUH. [10100HOE BO3MOIKHO,
B YACTHOCTH, HA OCHOBAHUH Pe3yJIbTaTOB MOJIEJIMPOBAHUS U aHAJIN3a KOJJIEKTOPCKUX CBOMCTB Ie0JIOTHYECKOH cpe-
Zibl. IIpuBeieHBI HECKOJIBKO MILTIOCTpaIuil B rpaduueckoM HHTepdelice o1b30BaTesIs ClIeUaTIN3UPOBAHHOIO IIPO-
rpaMMHOro obecreueHus.

KaroueBbie ciaoBa: ['MIC-MozempoBaHye U BU3yau3alus, TeoJIoTHYecKas cpeia, BepoaTHocTHbIN PecypcHblii
Ky0, «IIunnap-I'puz», reoMozesnb, KOMIIBIOTEDHAsA CUCTEMa TeOMO/IeJINPOBAHUSA, suedku 3D-«rpuga».

Beryn. 1s my6Jtikariis moia€ 3MicT i TOJIOBHI
0Cco0JIUBOCTI reoiHdOpPMAaIifHOTO MPOTPaMHO-
ro 3abesmedyeHHd I[OJ0 MOJE/JIIOBAaHHS, aHAJII-
3y Ta Bi3yasisaril TeoJIOTiYHOTO CepeIoBHUINA
yepes3 JlaHi CEWCMIYHOTO 30HJIyBaHHS 1 IETpO-
(izuuHI KEPHU CBEP/IJIOBUH HA TEPUTOPISIX PO-
JIOBUII KOPHCHHUX KomatnH. /laHe mporpamHe
3abe3meyeHHss pPO3po0sAIOCs B YKPaiHCHKOMY
mignpuemcTBi ['eokstayz, y ToMmy aucii — 6e31o-
cepelHbO0 aBTOpOM crarrti. IIporpamMHuMil TpO-
JIyKT, TIPO SIKUH HEThCs, pOOUTH HATOJIOC came

Ha ['IC-mponenypi Bisyasizauii yepe3 Hacrym-
Hi npuunHU. CrnpaBa y ToMy, IO IlepeBaKHA
OipIIiCTh CydacHUX reoiH¢OpMAaIliiHUX ILIAT-
dop™m i MomysiB MOMETIOBAaHHA MiATPUMYIOTH
smmie ABoBUMIipHe (2D) mojiaHHS TeoJIOTiYHUX
TLJI, €JIEMEHTIB Ta SIBUII B SIKOCTI 00’€KTIiB Kap-
TH B JBOX IIPOCTOPOBHUX BHUMipax. ®akTUYHO,
taki 3BuuaiiHi I'IC-3acobu He CIIPOMOXKHI Bif-
TBOPIOBATH T€0JIOTO-TEKTOHIUHI Ta JIITOJIOTIUHI
CUTYyaIlii, Mo MawTh MiCIle B pealbHOMY TPH-
BUMIPHOMY T'e0JIOTIYHOMY cepemoBuiii. Moyt
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JIBOBUMIpDHOI Ta, TaK 3BaHOI, «/JBa 3 IIOJIOBH-
HOIO»-BUMIipHO1 Bigyanizanii B I'IC, 3a3Buuai,
MIO/IAIOTh TPETI0 KOOPAWHATY Z SIK TUCKPETHHX,
TaK 1 KOHTUHYaJIbHUX 00 €KTIB Y BU/II 3BUYANHOI
dyukii Z = f (x, y). Came Tomy, Tak 6U MOBH-
TH, «opTofiokcasbHa» I'IC-tutatdopma He Mae
IHCTPYMEHTIB /I TPUBUMIDHUX TI'€0JIOTIYHHX
00’eKTiB, reoMeTpUYHI HOPMHU AKUX MAIOTh, K
IIPaBUJIO, /IEKLJIbKA 3HAUEHb TPEThOI KOOPAHUHA-
¢ (Z) A1 BIATOBITHUX ABOX IJIOCKUX KOOPIHU-
HaT (X, Y).

OnauMm 3 ny’ke HebaraThOX, Ha HAIILY JIyMKY,
MOBHO(OPMATHUX IPOTPAMHUX IMPOAYKTIB, SAKi
3a/I0BOJIPHAIOTh BKa3aHUM BHMOTaM IIOJIAHHA
Te0JIOTIYHOTO CEPE/IOBUINA, € PO3pOOKa KOM-
nanii [[lnambepxke — mporpamHuil naker Ile-
tpenb (Petrel — anrn.) [4, 9]. Jlane mporpamue
3abe3MevyeHHsI HA/Ia€ MOKJIUBICTb, HAIIPUKJIAJT,
JICHO TPUBUMIDHOTO KapTyBaHH:, MOJIEJIIO-
BaHHA Ta Bidyasisaril HPOJYKTUBHUX ILIACTIB
POZIOBHIN, KOPUCHUX KONAJHWH; 30KpeMa, II0-
OymoBu 1 odopmieHHsA 3a BciMa iCHYIOUMMH
CTaHZApTaMHu cTpaTUurpapiyHuX CTPYKTYPHHUX
KapT II0 IOKPiBJIi Ta MiZIOMIBI KOJIEKTOPIB; IO-
Oy/I0BH CXeM KOPeJIAILil, Te0JIOTIYHUX PO3Pi3iB
10 pe3ysIbTaTax MoOyZ0BU TPUBUMIPHHUX MOjie-
aed. KiirouoBUMH METOZ0JIOTIYHHMH 3aCaJaMu,
Ha AKHUX, HA HAIIy JAyMKY, I00y/Z0BaHa IIijia cy-
KYIHICTh IPOrpaMHUX IPOAYKTiB Petrel, € mosto-
’)KeHHs IIMPOKO IOIIMPEHOl B 3aXifiHiil reoJio-
TIYHIA HAyIll KOHIIEIIIi1 reoMoieTIoBaHHA [5—8].
BigmoBizHI KOMITIOTEPHI CHCTEMH TreoMOje-
smoBaHHA (KCI'M) edbeKTHBHO 3aCTOCOBYIOTHCS
B Ha(TOra30Bii reoJIoTii IpU MOIIYKY, PO3BiAIi
Ta eKCIUTyaTallil poJoBHII ByTJIeBOAHIB. Taki cu-
CTeMU IepeBaKHO 0a3yIOTHCA Ha MOXITHUX TOIIO-
JIOTIYHUX MOJIEJISIX TUCKPETHUX 00’€KTIB, 1OOY-
JIOBAaHUX 3TiJIHO IEPBUHHUX eMITIpUYHUX IAHUX,
110 0OpPOOJIAIOTHCA METOZaMHU 1HTEPIIOJISAIIIHHOI
TeOCTaTUCTUKU Ta CTPYKTYPHOI reoJiorii (3o0kpe-
Ma, METOZIOM CTPYKTYpHOI iHBepcii). Haitoiabimn
PO3BHHEHUM NPOTrPAaMHUM 3a0e3NeYeHHsIM ce-
pen KCTM tpeba BBaskaTu came Petrel.

Hamre 3aBzaHHA 10710 PO3POOKU peIEBAHT-
HOTO IIPOTPaMHOro 3a0e3nmedYeHHs IOJIATANIO
y CTBOpDEHHI IIEBHOTO AHAJIOTY IMPOAYKTY KOM-
nanii Hlnam6ep:xke. Lle mporpamue 3abe3neuen-
Hf, OZJHAK, IIEPEBAYKHO IPAITIOE He 3 Teodizny-
HUMU, a 3 TeTPOPI3NIHUMU JAHUMH IEPBUHHUX
KEPHIB CBEP/JIOBHH, 3i0paHHUMU II0 Mepexi
ocraHHiX. be3ymMOBHO, 7jaHi celiCMiYHOTO 30H-
JlyBaHHSI TAKOXX MAaIOTh OyTH 3aCTOCOBaHI JJIA
OCTATOYHOTO aHaJi3y 1 YyTOYHEHHSA BHUCHOBKIB,
3po0JieHNX uepe3 pesyabTaTu OypiHHA. Mu

CIIOJIiIBAEMOCH, 1110 TaKe IporpaMHe 3abe31eueH-
H CTaHe MOTY>KHUM iHCTPYMeHTOM /171 (haxiBIiB
B Ha(dTOra3oBill Teosorii Ha BCIX CTazifAX BUKO-
HaHHA poOIT: IPU MOIIyKax, PO3BiJilli, IPU eKC-
IUTyaTallil Ta IIPU JOPO3BiIIli TA30KOH/IEHCATHUX
POOBUIII, HA YOMY 1 poOUThCs Harosioc. Bizomo,
10 /U1 e(peKTUBHOI PO3POOKU OCTaHHIX BHMa-
Tra€ThCs 3HATH K, HAITPUKJIIAL, 00’€M ITPOMHUCIIO-
BUX 3aIaciB rasy, Tak i riipouHaMiuHi YMOBH,
B AIKUX 3HAXOJIUTHCA Fa30BUU MOKJIAJ, 110 MOXK-
JIUBO JIUIIIE Yepe3 IHTEerparfilo pi3HOMaHITHUX
JIAaHUX pa30oM 3 iX HaCTYITHOIO Bidyasi3ali€ero, Impo
110 B3Ke WUIIJIOCSA BUIIE Y BCTYIII /10 CTAaTTI.

3apa3 po/IoBHIIA BYTJIEBOJIHIB, sIKi PO3PO0JIA-
IOThCA BJKe TPUBAINU Jac fK B Pocii, Tak i B Ykpaini
(30Kpema — ra30KOH/IEHCATHI POJIOBHUIIA), 3HAXO-
JIATBCSI, SIK TPABWJIO, B CBOIU INi3HIN cTaJIii pos-
POOKH, KOJIM Ma€ MicCIie /Iy>Ke IIBUIKHH 3picT 00-
BO/IHEHOCTI IPO/IyKTUBHUX IIIapPiB i TOMy — pi3ke
nas[iHHA BUAOOYTKY HaTH Ta razy. Y BKa3aHOMY
BiZTHOIIIEHH] BITYM3HSAHI PO3POOKH CIIEIiaTi3oBa-
HOTO IIPOTrPaMHOro 3abe3MevYeHHs, AKe 3HAYHOIO
MIpOIO JIOTIOMOKE BUpIIITyBaTU MpobsaemMu /100y-
BaHHS KOPHUCHUX KOTTIHH (a KOLITYBaTHMe 3Ha4-
HO HIDKYe, aHIK aHAJIOTIUHI MPOJyKTH KOMIAHil
[Inambeprxe — MOBHOTO MOHOIIOJIICTA HA I[bOMY
PHHKY), BaKKO [I€PEOLIIHUTH.

Buxigni nepegymosu. Hamu Bxke Heo/THO-
Pa30BO MiAKPECTIOBATIOCS, IO OLIBIICTh TPHU-
KJaiB cydacHoro cnemiangizoBanoro I'IC-mo-
JIEJTIOBAHHA 1 Bisyasizarili IIoA0 MiATPUMKHU
PO3POOKH POAOBUI KOPUCHUX KOHAJIUH CIIPS-
MOBaHa Ha IMiJITPUMKY IIOTOYHOI Ta IepCIeK-
TUBHOI eKCIUTyaTalili pOJIOBUIL, TiJ[poreoJio-
riuHe Ta reoXiMiuHe TeCTYBaHHS TOBII FiPCHKUX
nopiz [1—-3]. Ha nymKky aBTopa, mpoBigHe Miciie
B MOAIOHUX MOCJIKEHHSIX Ma€ 3alMaTHh 1HTe-
rpamisi pi3HOMAHITHUX JAaHUX 13 TOJAJIBIIOK0
Bi3yasrizaIfi€lo MpoMi>KHUX ab0 3aKJIIOYHUX pe-
3yJIbTATIB iX 00poOKH. [lyKe BaXKJIMBUM Y paM-
KaX BKa3aHHUX Pe3yJIbTATIB € BU3HAUEHHS IIEB-
HUX KJIACiB IIPOCTOPOBOTO PO3MOBCIO/IKEHHSA
JTAaHUX II0/I0 PETIOHAJIBHOTO €KCTEHTY T'€0JIOTId-
HOTO Cepe/IOBUINA — TPUBHUMIPHOTO IIPOCTOPY
pO3TallyBaHHA POJIOBUINA KOPUCHUX KOIAJIHH.
TaxkoX € O4YeBUAHUM, II[0 OIJIBII-MEHII 3Hau-
Hi 00CATH TeoJIOTIYHUX JaHUX 0e3 3acTOCyBaH-
HeA ['IC-3aco6iB mpobseMaTHyHO 06pO6IATH Ta
Maiike HEMOXKJINBO edeKTHBHO aHAII3yBaTu i
pobuTH 1o pe3yabTaTax aHaIi3y BUCHOBKU. Ha-
IIPUKJIAJl, BUBHAUEHHA 3TaJIaHUX ITPOCTOPOBUX
KJIACIB JIMIIIE HA ITificTaBl 3BUYaUHUX TAOJIMUHUX
JTAaHUX, 1[0 POOUTHCA B paMKaX TPAJUIIHHUX J10-
CJTII’KEHD, € JIy?Ke MPo0IeMaTUIHUM. B Takux J10-
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CJIIZKEHHAX Te0JIOTH YaCTO BAAIOTHC 0 3ac001B
PYYHOTO KpeCJIeHHS IACIOPTiB CBEPJIOBUH Ta
[arepoBUX T'eO0JIOTIYHUX KapT i3 HACTYIHUM IX-
HIM IOPiBHAHHSAM /IJIS IOLIYKY IIPOCTOPOBUX KO-
pesAmiv. JlaHa MeTOUKA MOYKe HaZ[aTH HaJTiHHI
pe3yJsIbTaTH, OHAK i1 BIIPOBA/PKEHHA NOTPedye
nyke O6arato vacy. BukopucraHHsa amapaTHOTO
i mporpamuoro 3a6e3neuenns I'IC 36epirae uac
daxiBug i 3HaUHO MiABUIINYE ePEKTUBHICTD BiJI-
MOBIIHUX JOCIIKEHbD.

Mu BKe HiIKpeCcoBaIN y MOIepeHiX myo-
JIIKALifAX, 10 3Ha4YHe 301IblIeHHd 00cAriB reo-
JstoriuHoil iHdopmarii y nudpoomy ¢opmati Ta
HEOOXI/THICTh CTBOPEHHS JIETAJIBHUX TPUBHUMIpP-
HHUX MOJIeJIEN TeOJIOTIYHOTO CEPeIOBUINA CIIPH-
YUHSIOTh HOBI BUMOTHU JIJI1 MEHE/PKMEHTY Biji-
MoBiHUX /aHux [1]. KiIlouoBUM MOMEHTOM TYT
Mae OyTH alanTyBaHHSA TPUBUMIPHUX T'€0JIOTiU-
HUX Mojiesied 10 moayss 3D MoeTtoBaHHS TIEB-
Hol I'IC-rtatdopmu. ¥ BKazaHOMY acHeKTi I
CTaTTS 1 IOBOIUTH Halry KoH1emnilito ['IC-BizTBO-
peHHsA reosoTivHOTO cepezoBuia. OcTaHHA 1O-
JTAETHCSA Y BUTJIA/II aBTOPCHKO1 KOHIIEMIIi1 iMOBIip-
HicHOTrO pecypcHoro ky0y (IPK), neBHi enemeHTH
MEeTOAVKU ITO0Y/I0BU SIKOTO BiKe Oysiu OImyOJIiKo-
BaHi padirme [1, 3]. OcobyuBiCTh MOJIETIOBAHHSA
[I0JIATAE B TOMY, IIJ0 KOHIIETI[isl PECYPCHOTO KyOy
TapMOHIYHO IIOEHYETHCA 3 BiZJOMOIO KOHIIEI-
miero Tak 3BaHoro Ilisap-I'piga, po3pobsieHo0
kommnasielo Hlnambep:xke. CytHicTb «PecypcHuit
Ky6 + Pillar Grid» mozke 6ytu mo6y/1oBaHa yepes
iHTepIpeTar(ito Ta iHTEPHOJAINIO JaHUX Iep-
BUHHHUX CIIOCTEPEKEHD 110 MepeXKi CBEP/IJIOBHH,
yTOYHeHa uepe3 reodisnuny iHdopMaIiio i mo-
JlaBaTHMe Pi3Hi reoJIOTiuHi cCUTyanii B TPUBUMIp-
HOMY ITPOCTOPI.

MeToO¥0 CTaTTi € IOJAHHSA OPUTIHATIBHOI KOH-
Ientlii po3poOKH IPOrpaMHOTO 3abe3IeveHHs
IIO/I0 iIHTErpallii JaHUX PO T'e0JIOTIYHE CEPeIo-
BHUIIE POJIOBUIIA KOPUCHUX KOIIAJIMH 13 MO/AAJIb-
IIUM MOJIEJTIOBAaHHAM 1 3aKJIIOYHOIO Bi3yasriza-
L[I€I0 pe3yJIbTATIB JJIA MiATPUMKHU e(eKTHUBHOI
eKCIUTyaTallil po/IOBUINA BYTJIEBO/HIB.

Burxsiaxy ocHOBHOro wmarepiaixy. /[Ba
KJIaCH TeoMOJIeJIed MO0 BiATBOPEHHS T€0JIO-
riugoro cepenosumia. KoHnenTtyaabHa MO7ENb,
sIKa 3HAXOJIUTHCA B OCHOBI HAIIOTO reoiHdop-
MAIIfHOTO TPOTPaMHOTO 3a0e3neueHHs I
CUMYJIALII TeOJIOTIYHOTO CepeIOBUINA IIOJIATAE
B iHTerparil JaHUX I[EPBUHHHUX CIIOCTEPEKEHb
(kepHU CBEP/JIOBHH 1 Z1aHI CeICMIYHOTO 30H/Y-
BaHH:A) 3 reomozesssmu. OCTaHHI € TOJIOBHUMU
CYTHOCTSIMH 3Ta/IaHO] BUIIE KOHIIEIIIi1 reoMo/ie-
JroBaHHA. Takoo CyTHICTIO € TudpoBe MOJaHHA

IIEBHOTO €KCTEHTY Te0JIOTIYHOTO CepeOBHINA,
SAKAU MOKEMO BU3HAUYUTHU IO aHAJIOTII i3 BCTa-
HOBJIEHHSAIM €KCTEHTY reorpa@iqyHoro mpocTropy
[3]. Teomomesi cTBOPIOIOTHCA Yepe3 iHTepIOis-
1if0 1 pi3HI MeToAuU iHTepIpeTanii epBUHHHUX,
IlepeBaKHO TOUKOBUX JIaHUX. I'eoMo7iesti MaroTh
MOKJTUBICTB I10/IaBATH Pi3HI r€0JIOTIUHI CUTYyaITii
B TPhOXBUMipHOMY Ipoctopi. IleBHa 6a3a 3HaHb
Ta CEUCMIYHiI JJaHi MOXYTh 3aCTOCOBYBATHCH
B TeOMOJIeJIAX SIK IOTOMIKHI 3acO0U.

Bzarasi, mMoxkHa BBaXkKaTH, IO JIOTemep ic-
HyBaJIU /IBA TOJIOBHUX IIiZIXOAU JI0 CTBOPEHHS
reoMoyiesield, AKi 3HAYHOIO MipOI0 Bifpi3HAIU-
cs oguH Bif omHoro [5—8]. KiHieBoro MeToro
B O/THOMY BUIIQ/IKy € CTBOPEHHS JUCKPETHOI MO-
7iesti Te000’eKTiB, a B IHIIIOMY — KOHTUHYaJIbHOI
Mo7ziesli TpUBUMIpHOTO «rpiza» (grid — aHriL.,
periTka, citka). B mepmomy Bumajiky, oopaHuit
€KCTEHT T'eO0JIOTIYHOTO CEPEIOBUIIA MOJLIAETh-
¢ Ha CYKYyIHICTh OOpaHMX IO MEBHOMY Iapa-
MeTpy (CTpyKTypHO-TeosioTiuHOMy abo cTpa-
turpadgiyHOMy) Pi3HOPO3MiIpHHX O00’€MIB, fAKi
He IIePETUHAIOTHCA, ajie MOBHICTIO 3alI0BHIOIOTH
JIaHUN eKcTeHT. [IJ11 mpakTUYHUX ITiJIed Juc-
KpeTHa reoMOieib CKJIQ/IAEThCA: MO-Ieplie, i3
CTPYKTYPHOI Te€0JIOTiuHOI MOjeJti, mo 30epirae
iHdopMaIiio IMpo TOMOJIOTIUHI i reOMeTPUYHI Xa-
PaKTEPUCTHKU BCiX re000’€KTIB, pO3TAlIOBAHUX
HIKYE BUUMOI ITIOBEPXHI; TIO-/IPYTE, 3 aCOIiHO-
BaHOI MO/IEJTi BJIACTUBOCTEN TIPCHKUX ITOPIJI, KA
JT03BOJISIE BIITBOPIOBATH BJIACTUBOCTI MiHEpPaJIiB
i mopiz, 1o cKIaAatoTk I1i reood’extH [8].

KonTuHyasibHa TeoMoOfieslb  TPUBHUMIPHOTO
«Tpifia» BUBO/IUTD Ha IIEPIIIHH IJIAH HE CyKYITHICTh
reo00’€KTIB Yy TEBHOMY EKCTEHTI TI'eO0JIOTIYHOTO
CEPENIOBUINA, a TPAJIEHT BJIACTUBOCTEN IIHOTO
CepeIoBUINA B MeKax BKa3aHOTO ekcTeHTy. Came
Taka TeoMOJIesIb 1 peasi3oBaHa B MPOTPAMHOMY
3abesmeuenHi Petrel [10]. OxHiero 3 1i KII040OBHX
nedinimiii € sragane Buile NOHATTA «Iliwtap
Ipima», a B3aram, oM MOJENb BKIOYAE
B cebe HacrymHi ckiazosi. Pillars (Ilutapu) —
BEPTUKAJIBbHI JIiHil, [0 3’€JHYIOTh KYTOBiI TOUKH
yapyHok 3D-«rpiga». Pillar Gridding (ITitap
CpisyiHr) — mNEepBUHHUN IIPOIEC CTBOPEHHSA
TpuBUMipHO1 (3D) CITKM HO NEBHOMY €KCTEHTY
TeoJIOTIYHOTO  cepefioBUIA  (3/IMCHIOETHCA
IUIAXOM BHUKOPHUCTAaHHA KJIIOUOBUX IIULIAPIB,
TEKTOHIYHUX TpeH/AiB 1 crpaTturpadgivyHmx
TPAaHUID). Pesynprarom BIIPOBA/PKEHHS
Pillar Gridding € TpuBuMMipHa cTpyKTypa, sKa
HAa3UBAETHCSA MPOCTOPOBUM KiCTAKOM, 1 BUBHAYAE
BCl TOMNOJIOTIYHI Ta TreOMEeTPUYHI BJIACTHUBOCTI
€KCTeHTY HEOJTHOPIJTHOTO re0JIOTiYHOTO
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cepenoBuIna. TakuM YMHOM, /IaHA KOHTUHyaIbHA
reoMoOJIeJIb CTA€E CXOXKOI0 HA  JIUCKPETHY.
3D-«rpim» — ciTka 3 TOPU30OHTAJIBHUX 1 BEpTHU-
KUIBPHUX JIHIN, fKa BUKOPUCTOBYIOTBCH JIJIA
OIHCy TPUBUMIPHOI reosioriunoi mozesi. Corner
point grid («I'piz» KyTOBOI TOUKHM) — CTPYKTYPHUI
«Tpifi», B SIKOMYy BICIM KyTiB KJIITKH (YapyHKH
TPUBUMIPHOI CITKH) MOXYThb OyTH IepeMillleHi,
CTBOPIOIOYM HEPETYJISIPHY TeOMEeTPil0 YapyHKH,
[0 MOXKe OyTH KPUTHYHUM /Ul a7eKBaTHOTO
MOIAHHS  TEOJIOTIYHOTO  CEepPEeZIOBUINA  4epe3
KOHTUHYaJIbHY MOJIEJIb.

B AKOCTI TEOPETUYHOTO MiATIPYHTS PO3POO-
KU IUIATGOpMHU CHeIiai30BaHOTO IIPOTpaMm-
HOro 3a0e3ledeHHs JJIs TeOJIOTIYHHUX 3a7ad
HaMU pO3IJIsAaacsd MOXJIMBICTh ONTHMAaJIb-
HOTO TIOEJHAHHA JBOX BKAa3aHUX KJaciB reo-
MozieJield — 1) MPOCTOPOBOI Ta aTPUOYTUBHOI
iHdopMarrii 110/10 TUCKPETHUX I'e000 EKTIB, 1110
IIO/IA€ TIPOCTOPOBI BJIACTHBOCTI Ta CEMaHTH-
Ky — KJIIOUOBY iH(opmariio mozo npeiMeTHUX
BJIACTHUBOCTEN Te000’€KTiB; 2) MPOCTOPOBHUX Ta
aTpuOyTUBHUX BJIACTUBOCTEN KOHTHHYQIbHUX
reo00’€KTIB, fAKI MOAAIOTHCA Uepe3 TPUBUMIp-
HHUH «TPiJI» KyTOBOI TOYKH.

Crizy migKpecauTy 110, AK po3pobieHa HaMU
JleKUIbKa POKIB TOMy 1 peasi3oBaHa B aBTOp-
cekit KCI'M mopnesns ImoBipHicHOTO PecypcHoro
Ky6y (IPK) [1] (puc. 1), Tak i moziesib 3D-«rpiga»
(po3pobka kommanii IIlssmbep:ke) (puc. 2), 1Mo
TaKoK OyJia BIPOBAJKEHA B HAIIIOMY IIpOTrpaM-
HOMy 3a0e3IleueHHi, OYEBHIHO BiIHOCATHCS
710 000X KJIaciB reoMozesieil i MOXKyTh I1O/IaBaTH
AK JUCKPEeTHI Tre000’€KTH, TaK 1 KOHTHHYaJIbHI
reosioriyHi ABuma. Cropoba moegHaTH Ba KIacu
reoMo/iesiedl B paMKax O/iHi€l (yHKIIIOHAIBHOCTI
reoiH(opMaIifHOr0 IPOrpaMHOro 3abe3reyeH-
HA MOJKe J]aTU MOJKJIMBICTHh IPABHJIBHO OIHCA-
THU TEOJIOTIYHY HEBU3HAYEHICTh B KOXKHIN TOYIII
IPK. [I;1a 1pOro 3MiHHI II€BHOTO MOJEJIBHOIO
napaMmeTpy (HaBOAUTHCA HUKYE) MAIOTh PO3IJIA-
JIaTHCs B IMOBIPHICHIH IJIOIHHI IO EKCTEHTY Te0-
JIOTIYHOTO CepeIOBUINA, OJHAK TAKOXK TaKUMH,
SIKI JIeTEpMIiHOBaHI MICIIEBOI0 TEKTOHIKOW. Bif-
MIOBIJTHO, BOHU 3aJIEKHI Bij] TEKTOHIYHUX 3CYyBiB
Ta BiJl PETIOHAJIBHOI TEOJIOTIYHOI HEeBU3HAUE-
HocTi. [lozibHe TeopeTHYHe MPUITYIIIeHHS OBHi-
CTIO Bi/ITIOBiJIa€ ONITUMAIBHOMY ITOE/THAHHIO JIBOX
BIJOMUX CKJIQJOBUX I'€0JIOTIYHOrO MOJEJII0BaH-
HfA — CTOXaCTUYHOI Ta JleTepMiHicTChKOI. B mpak-
TUYHIHN IUIOMIKHI IIe TTOAAETHCA KOHIIENTYaIbHOO
cythictio «IPK+ITiutap I'pig», mo i 103BoJIsE,
KiHellb KiHIIEM, OTPUMATH a/IEKBAaTHY OCTATOUYHY
MO/1eJIb POZIOBHIIA KOPUCHUX KOTIAJIMH.

InTerpoBaHa  KOHIENTyaJlbHA  CYKYIHICTH
«IPK+ITutap I'pin» € 06’€KTHO-OPiIEHTOBAHOIO
mozesuto (OOM), sika nepesibavae: 1) iepapxiuay
TOTIOJIOTIYHY MOJIEJTb, 1 10 TOJIUISIE BECh JTAHUU
€KCTEHT re0JIOTIYHOTO CEPEIOBHUIIA HA CYKYITHICTh
reoo0’€KTiB; 2) HafaHHA B JleKapToBii cucreMi
KOOP/IMHAT TE€OMETPUYHUX BJIACTHUBOCTEH THUM
reoo0’eKTaM, 110 MOXKYTb OyTH BU3HAUEHI JIUIIIe
10 3arajJpHid TOMOJIOTII YapYHOK TPUBUMIPHOTO
«Tpija», SAKUHA B3alOBHIOE JAHUH EKCTEHT
TOTIOJIOTIYHOTO IIPOCTOPY; 3) BJIACTHBOCTI KOXKHOI
yapyHKH (ocepenky) 3D-«rpifa», IKi OIUCYIOTHCS
yepes YHCJIOBI BEKTOPH; 4) CEMAHTHUKY JIOKAJIBHIX
reoMoziesief, 10 MOXYyTb OyTu 100Oy/I0BaHi
B MeXax [IaHOTO €KCTEHTY TeO0JIOTIYHOTO
CepeZIoBUINA, KOJIM OCTAHHIM OIHUCYETHCA Uepes
cykynHicte «IPK+ITiutap TI'pig»; 5) koxkHA
yapyHka 3D-«rpifja» MOBUHHA MaTH ITOCHUJIAHHS
B/l nepBUHHUX I'e0JIOTIYHUX CIIOCTEPEIKEHD.

TakuM YHHOM, 3TiITHO BUKJIQJIEHOI KOH-
IenIii iHTerpoBaHa MO/EIb BKJIIOYA€E B cebe:
1) /1aHI IEPBUHHUX CIIOCTEPEKEHD Ta 2) TEOMO-
nesi 7BOX KiaciB. 11 HAMBasK/IMBINIOW dYacTu-
HOI0 € abcTpakTHe Iu@pPOBEe MOJAHHA IIEBHOI
YAaCTHUHU TEOJIOTIYHOTO CEPEIOBUINA Y BHIVIAII
IPK. OcranHiit Moxke OyTH 1MOOyZ0BaHUU 4yepe3
iHTepIIpeTariito Ta iHTEpPHOJAIII0 JaHUX Iep-
BUHHUX ITiJIIIOBEPXHEBUX CIOCTEPEKEHb Y IIEB-
HUX penepHux Toukax. Came BiH — IMOBipHicHUH
Pecypcuuii Kyb — noegHye AUCKpeTHY 1 KOHTH-
HyaQJIbHY CKJIQJIOBI BKa3aHOI 1HTErpOBaHOI MO-
neni. Burnsgae AOMiIBHUM BUKOPHUCTOBYBATH
koHilenito IPK ocTiibKH, OCKIIBKH 00’ €KTUBHO
iCHY€ MTOHATTS re0JIOTIYHOI HEBU3HAUEHOCTI [11].
BBesieHHs1 ocTaHHBOI 00YMOBJIEHO HEOOXITHICTIO
3aCTOCYBAHHA IHTEpIpeTaliHO-1HTEPIOJIALiN-
HOI TEXHIKU Yepe3 HeJloIiK iHdopMariii mpo reo-
JIOTIUHE cepesIoBUIILE.

Konnemnmis ImosipaicHOro PecypcHoro kyOy.
ITo6ymoBa IPK 3a aBTOPCHKOIO KOHIIEMIEID
y3araJIbHIOETHCA Yepe3 TPU HACTYIHI eTanmu
(puc. 3-A-B) [1]. [To-miepirie, CTBOPIOETHCSA 3BUYAI-
Ha TeoJIOTIYHA MOjiesb, MOOy/0BaHa Ha ITiICTaBi
aHaJII3y Ta iHTepIperaliii JaHUX MePBUHHUX CIIO-
CTepeKeHb, SIK ITPABIJIO — Ha IiJicTaBi nerpodizuy-
HUX Ta reodi3NUHUX 1aHUX (pUC. 3-A).

[To-npyre, pes3ynbTaTHBHA MOJIeJIb CKJIA-
JIA€TbCA 13 CYKYIHOCTI TeoJIOTiuHuX iHTepdei-
ciB (IIOBEPXOHb PO3MOJIULY CETMEHTIB TeoJIoTiu-
HOTO CEPEJIOBUINA, IO MOEAHYIOTh PI3HI THUIIHN
TipChKUX MOPIJ 1 CYyTTEBO BiJIPI3HAIOTHCA CBOIMH
BiactuBocTsiMu). Koxkuuii 3 iHTepdeliciB Mae
pOBIJIsiZIaTHCA SIK iMOBipHiCcHe 1oJie. BimosigHO
JI0 HasgBHOI reosI0TivHo1 iH(opMmariii Ta 3po3ymi-
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[e006’'EKT reoAOryHOro
CEPEAOBMLLA — COATHMM LLUTOK

Puc. 1. ImoBipHicHWI PecypcHmi Ky® boratomchbkoro ra30KOHAEHCATHOIO POAOBMLLA
B KCI'M WellGlance.

Puc. 2. Moaeab 3D-«rpiaa» boratomcbkoro ra3okoHAEHCATHOro poaosuLLa B KCIM WellGlance:
HQ PUC. 3AIBA — YEPBOHI YHAPYHKM AIMCHOIO rA30HOCHOIO MOKAQAY; HQ PUC. CMPABA — APIBHA
CIiTKQ YapyHOK (TAK 3BAHMMI, AOKQAbHMI (rPIAN), LLLO BIABMBAE MEPCNEKTMBHE PO3TALLYBAHHS
rQ30HOCHOIO MOKAQAY.
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Puc. 3. FpadphivHEe MOAQHHS MiAXOAY AO IHTErPALLT — Bi3yQAI3ALLI MPOCTOPOBO MOLLMPEHMUX FE€OAOTIHHMX

AQHuX [1, c. 66].

JIUX oOMekeHb OyZyeTbCsl MOEJIb MiHJIMBOCTI.
OcraHHAI ONHUCYE, SIK HAWKpala CTaTHCTHYHA
rimore3a BiIPI3HAETHCA BiJ IHCHOI KapTUHU
B HaOOPi KOMILJIEKCIB TipChKUX MOPiz (Omucy reo-
JIOTIYHOTO CEPeIOBHUINA Ha ITi/ICTaBi BUKJIIOUHO
EMITIDUYHUX JTAaHUX CBEP/UIOBUH). IMOBipHicHI
Bapiarlii TpymymThcs HABKOJIO HAWKpAIoi CcTa-
THUCTUYHOI TilIOTE3H, 1 MO/IEJIb IIPOCTOPOBOI MiH-
nmBocri (HamiB-Bapiorpamua yskmia () ) Bin-
OuBae, 10 HEBU3HAYEHOCTI 100 I'e0JI0TTYHOTO
CepeIoBHIIA 3POCTAIOTh IO Mipi TOTO, SIK OIliIHOY-
HUH BiZiIaIA€ThCA Bif] TOUOK 3200y eMITipUYHIX
JTAaHUX — CBep;IOBUH (puc. 3-Bb).

ITo-Tpete, Bxke Ge3mMOCEpPeAHBO /JISI pecypc-
HOrO KyOy MIHJIUBICTh KOJKHOTO i3 3ralaHuX
TeOoJIOTIYHUX iHTepQEeHCiB  IepepaxoBy€EThCs
B IMOBIpHICTh, fIKa OIKCY€E TEOJIOTIYHUHA TOPH-
30HT, PO3TAIllOBaHUI 0Oe3MocepeHbO HA/l HUM
i Myt HUM. 3HAYeHHS iIMOBIPHOCTI KOPETYIOThCSA
yepe3 IEBHI MPaBUJIa MIEPETHHY, AKI PETYJIIOIOTH
Te0JIOTO-TEKTOHIUHY CTPYKTYPY i cTpaTturpadiu-
Hy IIOCJIJIOBHICTh B pecypcHOMy Ky0Oi. Ha Buxozi
i3 mopgentoBanHs o IPK € Habip mocaigoBHUX
IMOBIpHICHUX TIOJIIB, KOXKHOMY 3 SIKHUX € IIPHU-
TaMaHHUU MMEBHUH THUII TIPCHKUX IOPIf i MeBHi
BJIACTUBOCTI JIAHOTO CETMEHTY Te0JIOTIYHOTO ce-
penoBuina (puc. 3-B).

IlepBuHHOIO iHGOpPMAIE€0 IS  OI[IHKU
IMOBIDHOCTI IIEBHOTO T€0JIOTIYHOTO iHTepderi-
CY € TOYKOBI 3HAYeHHs B3JI0BXK CBEP/AJIOBUH
B €KCTEHTI POJIOBUINA KOPUCHUX KOIAJIUH (IUB.
puc. 1). Mogenp “nmpaBuiibHOI cTpaTUTrpadivyHOl
KOJIOHKH Tiepefayae IepeBa’KHO BEPTHKAJIb-
HUH HATIPSAMOK HassBHUX CBEP/IJIOBHH. BasknBo,
00 KOKHHUH TeOJIOTIYHUU iHTepdelc mepeTH-
HaBCs JIOCTaTHBOIO KUIBKICTIO CBEPAJIOBHH. IH-
dbopmariis mpo marepian, skui izeHTUDIKYyETHCSA
B3/IOBXK CBEP/JIOBHHU, MOKe OyTH HE IEeBHUM
3HAYEHHSAM IMOBIDHOCTI, a TUCKPETHUM IIOKa3-

HUKOM (Hampukiazd, “1” — € marepias MEBHOTO
mapy, “0” — HeMa€e Marepiasly MEBHOTO Iapy).
T'eonoriuHi iHTEpdETicH € 6a30BUMU eJIEMEHTaMHU
B IPK, i BOHU € MeXaM¥ Pi3HUX THUIMIB TiPpCHKHUX
mopiz. Y 1iboMy BiffHOIIIEHHI Tpeba BH3HAYATH
IeBHe 3MiHHE 3HAuYeHHs, sKe Oyze BiAImoBiza-
TH KOOPAWHATI Z KOXKHOTO 13 TeoJIOTIYHUX iH-
TepdenciB y KOXKHIN IxHIH Toumi (X, Y). OxHaK,
CJTiT MaTH Ha yBasi, 10 JIA TeOJIOTIUHOTO cepe-
JIOBUINA, AKe YyCKJIaJHEHe CTpaTurpapiyHuMu
HEY3TO/[’KEHHAMH 1 TEKTOHIYHUMU CTPYKTYPaMH
TaKe CIIPOIIleHe MoAaHHsA Z, K GyHKIIii Bif (X, Y),
CKopillre 3a Bce He Oyzie BUTTIAAATH aJleKBaTHUM.
ToMy n71 IPOCTOTO TEOJIOTIYHOTO iHTEpdET-
Cy TpeTA KOOpAMHATA Z TPUNUMAEThCA (PYHKITIEIO
BiJT IBOX KOOPAUHAT U, V, III0 BPaXOBYIOTb PETiO-
HaJIBHY T€0JIOTIYHY CTPYKTYPY (HAIpUKJIIAJI, KO-
OpAMHATAa U € IapaJsieibHOIO Bici po3jiaMiB, a KO-
OpZiMHAaTa V — MePIeHAUKYJIApHA 10 Hel). Takum
YHHOM, KOOpAWHATA Z Te0JIOTIYHOTrO0 iHTepdei-
cy € QYHKIIEI0 KoopauHaTHOTO BekTopy U (U,
V), a 3ra/iaHe BUIIEe 3MiHHE 3HAYEHHS 110 TPETIiN
KOOPZIMHATI N-TO TeO0JIOTIYHOTO iHTepdecy pe-
CYPCHOTO KyOy MO?KHA 3aIicaTH fK [1]:

IPKn ~Z{U (u, v)} (1)

JI151 afieKBaTHOTO OTIMCY T'e0JIOTIYHOI HEBU3HA-
yeHocTi B KoxkHIM Touri IPK Tpeba posrisgaru
3HauYeHHs (1) B IMOBIpHICHIH IUIOMIMHI, a TAKOX 1
TaKUM, 1110 IETEPMiHOBaHE MiCIIEBOIO TEKTOHIKOIO.
BianosiziHo, 11e 3HaUeHH:A Oy/ie 3ajIe’KHE BijI TEK-
TOHIYHUX 3CYBIB Ta BiJi periOHaJIbHOI TeoJIoTiv-
HOl HeBu3HaueHOcTi [11]. TloziOHE TBepIKEHHS
MIOETHYE JIBA KJIACH TeOMOJIeJIel, TIPO 10 UIILTOCS
BHUIIIE, 1 BiZITIOBIIa€ PO3YMIHHIO JIBOX CKJIAJOBUX
TEe0JIOTIYHOTO MOJIEJTIOBAHHA — JETEPMIiHICTCHKOI
Ta CTOXACTUYHOI. MU BiKe IiIKPECTIOBAIN BHUIIIE,
10 B MMPAKTUYHOMY acCIeKTi ITi Bi CKJIaJ0Bi BiJl-
6uBae mojiesibHa cyKymHicTb « [PK+ITinap I'pig».
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Ha HactynmHOMYy Kpotii To0yZI0BU JIJaHOI CYKyTI-
HOCTI MOJ1eJTb MiHJTUBOCTI (puc. 3-B) o1liHioe MOXx-
JIMBI Bapiarlii HAaBKOJIO HAaWKpPAIOl CTaTUCTUYHOI
rimore3u. B pamkax mi€l Mozesi 3HaYeHHS JIO-

KaJIbHOTO KOJIUBAHHS O ? (U) B mexax IPK susna-
YaeTbcsd SAK IPOCTOPOBO-3aJIe’KHA JledpiHirris.
Tunu ripchKUX MOPiJL, 0 CKIIAJAI0Th IEBHUU Te-
OJIOTIYHUH iHTep(eric, € 6e3rIepepBHUMHU IIOBEPX-
HSIMH 3 YMOBHUMH TPaHUIIMU. Taka TpaHHIA €
PO3MHTOIO Ta HEBU3HAYEHOIO, OCKLJIBKH Pi3HI 0-
ponu, TIAHKY AKUX, OTHAK, OyAyTh PO3TAIIOBaHI
omHa OUIA OFHOI, 3pO3yMisI0, MAaTUMYTh OJIM3BKI
BjacTUBOCTI. TakUM YHMHOM, MOXKHA BCTAHOBHU-
TH 3arajibHe NPaBWJIO JJII MOJETIOBAaHHS Teo-
JIoTiYHOTO cepenoBuina yepe3 IPK — yum meHIie
BiJICTaHb MiK JIITHKAMHU Pi3HUX THIIIB IIOPIJ] reo-
JIOTIYHOTO iHTepdercy, TUM OJIMKYe BJIACTUBOCTI
[UX [TOPiI. 3BiZICK BUILIHUBAE, IIIO i3 30LTbIIIEHHIM
BiJICTaHI OKpPEMHUX JIUISHOK T'e0JIOTIYHOTO iHTep-
(eticy, Bi peniepHIX TOYOK OYPOBHX CBEP/JIOBHH,
TOYHICTh T€0JIOTO-IIOIIYKOBOTO IIPOTHO3Y CYyTTEBO
3MEHIIYEThCs. B TO# came yac, 04eBU/THO, 1110 3HA-

genns O ? ) imoBipHicHoi pynkuii Z {U (u, v)}
Oyzie my>ke He3HAYHUM HA JIUIAHKAX PO3TAIlyBaH-
Hf CBEP/JIOBHH, a TaKOXK HA JIUIAHKaX Oe3moce-
PEeAHBOTO CYCiZICTBA 3 HUMH, i Oy/1e ITPOITOPIIIHHO
30LTBIIYBaTUCH 110 Mipi BiijlaJIeHHs BiJi penepHoi
TOYKU CBEP/IJIOBHHH.

HamiBBapiorpamua ¢yHKIia 7 (") nomae IIpo-
CTOPOBY MIHJIMBICTD SIK (OYHKITIIO BiZICTaHI Mi3K Mic-
IETI0JI0>KEHHAMH (JIUB. puc. 3-B). MorkHa BBaskaTH,
1[0 HaIlliBBapiorpama Moja€ MPOCTOPOBY Pi3HICTD
MDK JIBOMa MICHEIIOJIOKEHHAMU K MEBHUU Map-
LIPYT IO Te0JIOTTYHOMY iHTepdENCY, 10 OIMUCYETH-
cs1 yepe3 reOMEeTPUYHI 1 TOIOJIOTTYHI BJIACTUBOCTI
re000 €KTIB, SIKi IIel MapIIPYT [IEPETUHAIOTH.

BpaxoByroun (1) iMOBIpHOCTI pecypcHOTO
KyOy, OIIUCYIOTh BipOTi/IHICTh 3HAXO/KEHHS T1€B-
HUX TUIIIB TIPCHKUX IOPi/] Ta MEBHUX BJIACTUBO-
CTeH Te0JIOTIYHOTO CEPE/IOBUIIA B HOTO Oy/Ib-sAKIiT
TouIli. IMOBipHOCTI, fIKI OIUCYIOTH MOSIBY Pi3HO-
MAaHITHUX THUIIIB T PChKUX MOPiJl, PO3PaXOBYIOTHCSA
111 Oyib-sIKOTO OJIOKY pecypcHOro KyOy sK IS
3D-imoBipHicHOTO 1noJIs. [ KOKHOTO Te0JIoTiv-
HOro iHTepdelicy MPOIUCYIOThCA CBOI BipOTiHI
inTepBasu imoBipHOCTi. [IlupuHa BiporigHoro iH-
TepBaJIy i € MipOIO Te0JIOTIYHOI HEBU3HAYEHOCTI, 1
TOMY MOK€ BCTAHOBJIIOBATH JIOBIpYi MiCIIEIOJIO-
JKEHHS JIUJITHOK TeoJIoTiuHoro iHTepdeiicy, i Taki
JIJISHKY, SIKI € HeBU3HAUYEHUMH.

BBeneHHs cyKymHOCTI 4apyHOK 3D-«rpima»
KyTOBOI TOUKH (OmHUCy€eThCs BuUlle) B 3D-iMOBip-
HiCHe TI0JIe PecypCHOTo KyOy € €AMHOI0 HeoOXi -

HOIO TIPOIENYPOI0, KA YMOXKJIUBIIIOE JIUCKpe-
THU3AIiI0 1OTO 1oJiA. OCTaHH:A, B CBOIO YeEPTy,
B HOJIJIBIIIOMY € €IMHUM MOXJIUBUM 3aCO00M
BHOKpEMJIEHHS JINCKPETHUX Te000 €KTIB 10 Teo-
sgoriuauM iHTepdeiicam IPK (sax, Hampukiiazn,
BHOKpPEMJIEHHS iCHYIOUUX 1 ITePCIEeKTUBHUX ra-
30KOH/IEHCATHUX IIOKJIAJIIB B MeXKaX POJOBU-
1a — JIUB. PUC. 2).

MopnenoBaHHSI Ta Bi3yaJsisallis perioHab-
HOTO OO’€KTy nociaipkeHHA. B ykpalHCbKOMY
migmpuemctsi IIT «T'eoksmaya» Ha mijcTaBi mpo-
rpamHoro 3a6e3mneuends WellGlance, B po3po6-
Il AIKOTO aBTOP CTATTI IpHUiIIMaB Oe3rocepesHIo
y4Jacth, OyB CTBOpeHUU NpoeKT BoraToiichKoro
ra30KOH/IEHCATHOTO POIOBUIIA, PO3TAIIOBAHO-
ro B MockoBChKOMY paiioHi J[HIITpOneTpoBChKOI
obutacti (uB. puc. 1).

[To-nepmie, crerjiasizoBaHe IpOrpaMHe 3a-
Oe3nevueHH: 03BOJIAE Y3araJbHIOBATHU J]aHi pi3-
HOIIPpEeIMETHUX JIOCJIJIP)KEHb, fAKI IIPOBOUIINCA
B Pi3HHUU Yac Ha IbOMYy pojioBuIli. Hampukias,
MH MOXKEMO Bi3yasi3yBaTH CyKyIHICTb CTpa-
turpadiyaux mpodiniB, mMoOyI0BaHUX HA BCIO
INOMHY PECYPCHOTO KyOy /1J11 BUBHAUEHHS T'e0-
IIUTPHICHUX BJIACTUBOCTEH poAoBUIIA (PHC. 4):

[To-npyre, i mpoditi Oysnu criBBiHECEHI i3
pesibedoM BHAMMOI ITOBEPXHI Ta 31 CBEP/JIOBU-
HaMH, ITCJIS YOTO II0 JJAaHUM CEHCMIYHOTO 30H-
nyBaHHs Oysia moOyzioBaHa MOJZIeIb CEMHU Bij-
O6uBaroumx ropusoHTiB. OTpUMaHi pe3ysbTaTH
OyJ1u CIIOJIyUeHi 3 1) IUIACTOBOIO MO/IEJLITIO POJIO-
BuIa (To0TO, 3 MOZIEJTI0 TA30HOCHUX IIIAPiB) Ta
3 2) Bi3yasi30BaHUM T'e000’€KTOM T€0JIOTTIHOTO
CepeIoBUINA — COJIIHUM IITOKOM, SKHH MOXKe
BHCTYIIaTH CBOEPITHUM «yJIOBJIIOBAaYE€M» ByTJIe-
BOJIHIB (JIUB. pucC. 2).

[To-TpeTe, HA 3aKJIIOUHUX €Talax CTBOPEH-
HfA MPOEKTY BiJl 3aBlaHb iHTErparlil Ta Bizyasi-
3amil JIaHUX MU IEepexXoJwIn 0Oe3nocepesHbo
JI0 TIPOTHO3HO-(GYHKI[IOHAJIBHOTO T€0JIOTIYHOTO
MOIeIOBaHHA pojoBuma. Ilo OGypoBum Kep-
HaM CBEP/JIOBHH i 110 reodizmyuHii iHbopMmarrii
CTBOPIOBABCA BUXITHUU HAOIp reosIOTIYHHUX iH-
tepdeiiciB IPK 1151 mpOorHO3HOTO MO/IETIOBAaHHS
(puc. 5). Kinenp kinnewm, cTBoproBajiacs MO/IesIb
KOJIEKTOPCBHKHUX BJIACTUBOCTEU POJIOBUINA Uepe3
pecypcHi KyOukH BikpuToi Ta edeKTUBHOI IO-
PHCTOCTI, EMITIpUYHOI i HaBeJIeHOI TPOHUKHOCTI,
JIITOJIOTIi TPOJyKTUBHUX IIapiB (puc. 6).

[To-ueTBepTe, B IporpaMHOMY 3a0e3medyeHHi
KCTM WellGlnace 6ynu mociizoBHO mOOyI0-
BaHi: 1) KAPTU KOMITO3UTHHUX IIaPiB KOJIEKTOPCh-
KUX BJIACTUBOCTEU NPOAYKTUBHHUX CEPILyXOBCh-
KUX 1 TYypHEMCHKHUX TOPU30HTIB pPOJIOBUINA i
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Ha Iii mificTaBi — 2) KapTH ra30Te0JIOTIYHOTO
paiionyBaHHA. KOMIIO3UTHI KapTH KOJIEKTOPCh-
KUX BJIACTHBOCTEH CITIBBITHOCUJIUCS 3 TPAHUIIEIO
ra30BOJSAHOTO KOHTAKTYy, JIiHIEI (aniaibHOTO
3aMillleHHA Ta 3 PO3PaxOBaHUM Ha IifICTaBi J10-
CJTiIKeHb (10 ImepeayBaii HAIIOMYy) KOHTYPOM
razoHocHOCTi. Ha 11i#f mijictaBi KOHTYp ra30HOC-
HOCTI OyB aKTyasi30BaHUU, 30KpeMa, 110 TypHe-
CHPKOMY TOPHU30HTY, a IO IIOBEPXHI CTBOPEHOTO
o 1[boMy ropusoHTy 3D-«Ilimap-I'piza» Gyiu
JIOKaJTI30BaHI MEPCIEKTUBHI JUISTHKY 3aKJIajaH-
Hf HOBUX CBEP/JIOBUH (pHC. 7)

BucHoBku. B Hamiiii craTti OKpemo Imij-
KPECJIIOETHCS, 10 3HaYHE 30ibIIeHHs 00CATIB
reoJsIorivuHoi iHGopMariii B mudposomy popmati
Ta HEeOOXiZHICTh CTBOPEHH:A AeTaybHUX 3D Mo-
JleJiell pPerioHaJIbHUX CETMEHTIB Te€O0JIOTIYHOTO
Cepe/IoBUINA CHIPUYUHAIOTh HOBI BUMOTH II0JI0
30epekeHHs, 0OpOOKHU 1 aHaJi3y pejleBaHTHHUX

nanux. KirouoBUM NOJIOXKeHHAM TYT Oyzie afiek-
BaTHE a/IalITYBaHHA TPUBUMIPDHHUX MO7esel ce-
penosuiia 1o Moy (plug-ins — anri.) 3D-mo-
nemoBaHHA neBHOI ['IC-mmardopmu. Po3pobka
CrerriagizoBaHoro reoiHGOpPMAIlifHOTO IIPO-
rpamMHOrO 3a0e3leuyeHHs B IPeAMETHil raysi
reoJIoTii, MOIIYKY, PO3BIAI Ta eKcIUTyaTallii po-
JIOBUII] KOPUCHUX KOIAJIMH Ma€ OYTH CIIPAMOBa-
Ha Ha iHTerpariio pi3HOMaHITHUX IEPBUHHUX Ta
MTOXITHUX JIAHUX 13 HACTYITHUM MOJIETIOBAaHHSAM,
aHATI30M Ta Bi3yasisali€lo MNPOMIKHUX abo
KIHIIeBUX pe3ysbTaTiB. MojiesibHA CYKYIHICTB
«ImoBipHicHu#t Pecypcuuii Ky6 + Pillar Grid»
MOXKe OyTH 3aCTOCOBaHA B CHCTEMAaX IMiJITPUMKHI
NPUMHATTA PillleHb IIOA0 eKCIUIyaTalil pojio-

BUII] KOPUCHUX KOIIQJINH BYTJIEBO/IHIB.
Peyenzenm: kaHoudam mexHivHUX HAYK,
doyenm I. B. Yoanos

Puc. 4. Bisyaniizauis ctpaturpadpidHmx npoapiaiB, MOBYAOBAHMX HA BCIO TAMBUHY IPK AAS BUSHOYEHHS

reoLLAbHICHUX BAQCTMBOCTEN POAOBMLLIA.
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Puc. 5. BuxiaHmit HQBIp reoAoriyHux iHTepabercis IPK TQ BUAMMA MOBEPXHS AAS MPOrHO3HOIO
MOAEAIOBAHHS MO BOratoMCKOMY ra30KOHAEHCATHOMY POAOBULLLY.

Puc. 6. MoaeAb KOAEKTOPChKMX BAQCTMBOCTEM BOraTOMCHKOro POAOBMLLIA: BUCOKI 3HAYEHHS
eQEKTUBHOI MOPUCTOCTI (BAQKMTHMM KOAID B AETEHAI) MQIOTh BiaAOMBATH HAMBIABLL MPOAYKTHBHI
MOKAQAM.
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Puc. 7. Aokanizauis no nosepxHi 3-D-«Tliannap-Tpiaan, LLO BIAMOBIAQE TYPHENCHKOMY FOPU3OHTY
POAOBMLLIA, MEPCMEKTUBHUX AIATHOK 3OKAQAEHHS HOBUX CBEPAAOBUH (YEOBOHMIM KOAID BiABMBAE
KOHTYP ra30HOCHOCTI).
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YAK 551.4
I.P. Banpak, I. C. Myxa
ABBIBCbKMI HOLLIOHOABHMM YHIBEPCUTET iIMEHI [BOHO PpaHKa

AOCAIAXKEHHSA EPO3IMHO-AKYMYAATUBHMX NPOLLECIB
PIK YKPATHCbKUX KAPMAT HA OCHOBI TIC
TA ABTOPCBKOIO NMPOTPAMHOIO MOAYA4

B craTTi po3mIAAAOThCA MOMKIIMBOCTI JOCIIZKeHb epO3iiHO-aKyMyJIATUBHHX IPOIEciB pik Ykpaincbkux Kapmat
MEeTO/IaMHU KOMIT IOTEPHOTO MOJIEJIIOBAHHA. B OCHOBI MO/IeTI0BaHHS 3aKIaIeHUH TOU (aKT, 10 HA MO3/I0BKHBOMY
npodiTi JHUI TOJUH BiJIoOpa’karoThest 0COOIMBOCTI €pO3iiHO-aKyMy/IATUBHOL JisUIBHOCTI TIOTOKIB. MO/iesib SIBU-
ma eposii—akyMyssLil MOTOKY peayi3oBaHa HaMM Ha ayropuTMivHid MoBi C++ B cepenoBummi MS VisualStudio
2012 Express 3 BUKOpUCTaHHAM BiiKpuTOoi rpadivnoi 6i6miorexku OpenGL. BXitHUME JaHIMU JJ15 IPOTPAMH € KijTb-
KiCTb IIOJIOTHX CXUJIIB Ta IX F€OMETpis, cepeiHs IIBUIKICTh ITIOTOKY Ha TOPU30HTAIBHIN AUIAHII Ta 3HAYEHHS KPH-
TH4yHOI mBHAKOCTI. 3a fauuMu SRTM y nporpami ArcGIS 6ysn mo6ynoBaHi n0350BxKHI TPOdiIi TOTOBHUX JTOTHH
pik Ykpaincpkux Kapmart, a B aBTOpCbKOMY IIDOTPaMHOMY MOZYJII BioOpaskeHi JIIAHKN epO3iHHO-aKyMyJIATUBHIX
MIPOIIECIB B3/IOBXK /IOJIMH. BUKOHAaHE IOCITi/[PKEHHSI HA OCHOBI KOMIT IOTEPHUX MO/IeJIed MiATBEP/IMIIO Ti SBUIIA, IO
HaUMOLIBII aKTUBHOIO € €PO3iiHa isI/IbHICTh TUMYACOBHX IOTOKIB i MaJIMX PiK 3 KPYTHM MO3/I0BKHIM T IiHHAM J10-
JIVH. Y TOJIMHAX CePeAHIX i BEJINKUX PiK i3 BBIrHyTHM IpodisieM BiiOyBa€eThCA aKyMyJIAIis MaTepiaty, IPHHECEHOTO
3 BUIIIEJIE}KAUHX JTISTHOK, IKUH PIBHOMIPHO BiJIKJIQIAETHCS 10 IOBKUHI Tpodisito. Y I0IMHAX i3 BBITHYTO-BUITYKJITUM
npodiseM Ha BepXHIX JIIAHKAX H/ie epo3is, 1aJIi He3HaYHa aKyMYyJIALis, IOTIM IlepeHeCeHHs] HAHOCIB 1 3aBepIIy€eTh-
cs1 IpoIleC 3HAYHUM BiIKJIQAHHAM MaTepiaity y HU31B X BOJIOTOKY.

KiriouoBi citoBa: KOMII'IOTEPHA MOJIEJTh, TI03/I0BKHI TPOdiTi JOIUH piK, epo3iHHO-aKyMYJIATHBHI IIPOIECH.

I.P. baipak, U.C. Myxa

UCCAEAOBAHUE SPO3UNOHHO-AKKYMYAATUBHBIX MPOLLECCOB PEK YKPAUHCKUX KAPMAT HA OCHOBE
T'MC N ABTOPCKOIO MPOTPAMMHOTO MOAYAS

B crarbe paccMaTpHUBAIOTCSA BO3MOKHOCTH HCCJIEOBAHUN 3PO3HMOHHO-aKKyMYJIATHUBHBIX IIPOLIECCOB peK YKpa-
nHCKUX KaprmaT mMeTrosamMu KOMIIBIOTEPHOIO MOZEJIMPOBAHUsA. B OCHOBe MOeNpoBaHus 3aJI03KeH TOT GakT, 4To
Ha IPOJOJIBHOM Ipoduse JHUIL JOJTHH OTOOpa’KaloTcs O0COOEHHOCTH 3PO3HMOHHO-aKKyMYJIATHUBHOU JesATEIbHO-
CTU IIOTOKOB. MoJiesib 3p03UH-aKKyMyJISIIUY II0TOKA pealn30BaHa HaMU Ha aJTOPUTMHYECKOM s3bike C++ B cpe-
e MS VisualStudio 2012 Express ¢ ucmosib30BaHHEM OTKPBITOH Tpaduueckodt 6ubsmnotexu OpenGL. BxogHbiMu
JIAHHBIMU JIJIS1 TIPOTPAMMBI SBJISJINCH KOJIMYECTBO IIOJIOTUX CKJIOHOB M MX F€OMETDHUS, CPelHAA CKOPOCTh IIOTOKA
Ha TOPUBOHTAJIBHOM YYaCTKE U 3HAYeHUs KpUTHYEeCKOU ckopocTH. [To manubiM SRTM B porpamme ArcGIS 6p1n
IIOCTPOEHBI MIPOOJIbHbIE MPOGUIN IJIaBHBIX JOJUH peK YKpanHcKux KapmaT, a B aBTOPCKOM IPOTPaMMHOM MO-
Zly7ie 0TOOpakeHHbIe yYacTKU HPO3HMOHHO-aKKyMYJIATUBHBIX IIPOIIECCOB BJOJIb JOJIMH. BBINOTHEHHOE HcCIIefoBa-
HUe Ha OCHOBE KOMITBIOTEPHBIX MO/IesIel TOATBEPAUIIO Te SIBJIeHH A, UTO Hanbojiee aKTUBHOM ABJISIETCA HPO3UOHHAS
JIesITeJIbHOCTh BPEMEHHBIX ITOTOKOB U MAJbIX PeK ¢ KPYThIM IIPOZIOJIbHBIM IaJleHHeM JOuH. B fonuHax cpegHux
1 OOJIBIINX PEeK ¢ BOTHYTBIM IIPOdUIEM IPOUCXOANT aKKyMyJIAIUA MaTeprasa, IPUHECEHHOTO U3 BbIIIeJIeKaIIux
Y4aCTKOB, KOTOPHIH paBHOMEDPHO pacIipeziesisgeTcs 1o JnHe npodusd. B 1oynHax ¢ BOrHYyTO-BBIITYKJIBIM IpodUIeM
Ha BEPXHUX y4acTKaX UJeT 5PO3Us, Aalbllle He3HAUUTEIbHAA aKKyMYJIAIUs, IOTOM [lepeHeceHue HAaHOCOB U 3aBep-
I1aeTcs Ipolece 3HaYUTeIbHBIM OTKJIaIbIBAHNEM MaTepraia B HU30BbAX BOJIOTOKA.

KirroueBble cjI10Ba: KOMIIbIOTEPHAsA MOJesIb, IIPOAOJIbHBIE NPOGUIN JOJIUH PeK, SPO3UOHHO-aKKYMYJIATUBHbIE
IIPOLIECCHI.

G.R. Bayrak, I.S. Mukha

RESEARCH OF EROSION-ACCUMULATIVE PROCESSES OF THE RIVERS OF THE UKRAINIAN CARPATHIANS BASED
ON GIS TECHNOLOGIES AND THE AUTHOR'S PROGRAM MODULE

The article presents a computer modelling methodology in research of erosion-accumulative processes of the
Ukrainian Carpathian rivers. The research demonstrates that erosion-accumulative activity of streams is reflected in
the longitudinal profile of the valley grounds. The model of stream erosion-accumulation is performed by means of
algorithmic language C ++ in the environment of MS Visual Studio 2012 Express with the use of open graphic library
OpenGL. The program requires the following input data: the quantity of gentle slopes and their geometry, center rate
of flow on a horizontal field, and values of critical speed. According to SRTM, longitude profiles of the main valleys of
the rivers of the Ukrainian Carpathians were presented in ArcGIS, and in the author’s program module that displayed
the fields of erosion-accumulative processes along the valleys. This research based on computer models confirmed
that the erosive operation of temporary streams and small rivers with an abrupt longitudinal slope of the valleys is the
most active. The valleys of the center and big rivers with bent profile accumulate the particles that are brought from
upper fields and then evenly distributed along the profile. The valleys with a concave-convex profile are influenced
by erosion in the upper parts, then after some accumulation, the particles are brought and deposited in lowlands of
a waterway.

Keywords: computer model, longitudinal profiles of the valleys of the rivers, erosion-accumulative processes
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Beryn. CyuacHi AociKeHHA epo3iiHO-aKy-
MYJIATUBHOI JIisI7TBHOCTI PiK Bce yacTilie moB’f-
3ytoTh 3 ['IC. AKTyasIbHICTh ITUX METOJIIB JIJIsS
BUBYEHHS PYCJIOBUX IPOIEeCiB oueBHIHA. BoHN
JIO3BOJIAAIOTH 3aKapTorpadyBaTH, BiloOpa3zuTH
1 3MO/IETIOBATH XapakKTep IIPOXOJPKEHHSA IIPO-
1leciB, JUHAMIKy TOPU30HTAIBHUX JiedopMalrii
pyces, IUISHOK PO3MUBIB Ta aKyMyJIAIlil, IO
TEPUTOPiN MaBOJAKOBUX MiATOIUIEHD. [[uMu me-
TO/IAMU 3/IHCHIOIOTh OOPOOKY BEJIMKOI CTaTHU-
cTUYHOI iHdopMalil 3 MOHITOPDHUHTY PiBHIB Ta
SIKOCTI BOJI, pPO3B’AI3YIOTh 33J1a4i 1[0/I0 IPOTHO3Y
MiZITOIJIEHb, AKTUBHOCTI PYCJIOBHX IIPOIIECIB i
3aXHCTy TEPUTOPIN Bi/l BIUIUBY KaTacTPOPIiUHUX
1aBo/IKiB. OcobIMBOI MOMYJIAPHOCTI HA0YBAIOTh
I[i METOJIN y 3B’SI3KY 3 MOMKJIMBICTIO CIIOCTEpE-
>KeHb PYCJIOBUX IIPOIECIB Y peayIbHOMY 4aci.

3acrocyBanHsa MetoaiB I'IC € 3HaUyIIUM 17151
aHATZy epo3iHO-aKyMYJIATUBHUX IIPOIIECIB
y fosmHax pik YkpaiHcbkux Kapmar Ak Haii-
OLbII AKTUBHUX CYyYaCHUX €K30T€HHUX YHWH-
HUKIB JuHaMiku perioHy. OZHHM i3 acIeKTiB
IIPOTPAMHUX KOMIT FOTEPHUX JOCITi/PKEHb € MOXK-
JIUBICTh MO/IETIOBAHHA aKTUBHOCTI €po3ii Ta aKy-
MYJIALIL HAa PI3HUX IAHKAX PYCJIOBOTO MIOTOKY.

Buxigni mepexymoBu. B ocranue necs-
THJIITTS 3HAYHO 3POCJia KiJIbKICTh JOCTi?KEHD
PYCJIOBUX IIPOLIECIB 3 BUKOPUCTAHHAM KOMII 0-
TepHUX MeToAiB. Tak, mounmHamuu 3 2000 p.,
Ha OCHOBI CHeIiaJIbHO PO3P00JIEHOT0 TPOTrpaM-
HOTo 3a0e3mevyeHHs MOYaJkd CTBOPIOBATH 0asm
JIAaHUX PYCJIOBUX CHUCTEM YKPAiHU JIJIsI MOHITO-
PUHTY SKOCTI BOJ| i mepe/ibavueHHs MaBOIKOBHUX
po3JuBiB BOJ [4, 5]. PO3BUBAIOTHCA TAKOXK /I0-
CJTI/PKEHHS TISUTBHOCTI PYCJIOBHX IIOTOKIB Ta
IIPOTHO3IB iXHBOI AKTHUBHOCTI y IPOTPAMHOMY
cepenosuti ArcGIS, a B ocranHi poku — Ha 6a3i
GIS SAGA i QGIS. ITomupeHum cTajgo CTBO-
penHsa 1udpoBux mojesneil penbedy (LIIMP) i
MOp(OMEeTPpUUHUN aHai3 JIOJUH PIK Ha IXHIH
OCHOBI.

[ITopasy 30iMbHIYETHCA KiJBKICTh AOCIIi/I-
JKeHb 3 MO/IeJIIOBaHHA pycyioBux mporuecis y I'IC
3 BHUKODHUCTAaHHAM MAaTeMaTUYHOIO amapary i
Bi3yastizarii pe3ysbTatiB B iHTepdeiici mporpa-
MHu. MakcHMyM TakKHUX [JOCTIPKeHb IIPUIIA/IAE
Ha ['IC-mopenoBaHHS PaloOHIB MiATOIIEHD ITifT
Yac MaBOJKY BOJ| YU IIPU TEXHOT€HHUX HaBaH-
TakeHHAX [1, 7, 8]. [likaBuM#u B 1bOMY ILTaHI
€ aBTOpChbKa pO3poOKa ImporpaMHOro 3abesie-
yenHsa C. KocTpikoBa 3 NMpOrHo3y BUTPAT BOAU
ITiJT Yac MoBeHeH [6], a TAKOXK KOMIT IOTEPHI MO-
JleJli XapakTepy INPOXO/KEHHS CTPYMEHEBOTO
CTOKy Ha pi3HHX Bojto300pax O. CBITIMIHOTO

[9]. B pe3ysbpraTi 6araTopiuHMX MOJIBOBUX 1 Ka-
MepaJIbHUX JIOCJIJI)KEHb BCTAaHOBJIEHI (akTopu
PO3BUTKY epo3il, Ti/ipaBaiuyHi XapaKTEPUCTUKU
IIOTOKIB, MeXaHi3MHU epO3iiHO-aKyMyJIATUBHO-
O MPOIlecy, 3aKOHOMIPHOCTI PO3BUTKY epo3il Ta
PYCJIOBHX ITPOIIECIB.

[IpoTe By1acHe epexoAu Bij €po3iiHOI AisIb-
HOCTI IIOTOKY /10 aKyMyJIATHBHOI i, HaBIaKH,
3MiH BiJf aKyMyJIAIil MaTepiaty A0 TPAHCIOPTY-
BaHHA Ta epo3ii, BUBYEHI I1le HeZJ0CTaTHBO. Tomy
3aB/IaHHAM JIaHOI po60TH OYyJI0 TPOAHAII3yBaTU
i BuUOpaTu HaUOILIbII CYTTEBI PAKTOPU PO3BUTKY
€pO3i1iHO-aKyMyJIATUBHUX IIPOIIECiB, BiIoOpa3u-
TH IXHIN XapakTep Ha MO3/0BXKHIX MTPOodLIAX J0-
JIVH PiK 3a JIOIOMOTOI0 KOMIT JOTEPHUX 3aCO0iB.

MeTta po060OTH: y IPOTPAMHOMY CEPEIOBHIII
ArcGIS Ha ocHoBI 11udpoBoi Mozeni penbedy,
nobymoBanoi metozoMm TIN B mozysti 3d Analyst,
BiIoOpa3uTH Ta MPOAHATI3yBaTHU IO3/0BXKHI
npodiai gouH pik Ykpaincekux Kapmar; 3 Bu-
KOPHUCTAHHAM PO3p006JIEHOT0 aBTOPCHKOTO MOJY-
Jis, IKUW BPAaxOBY€E KPYTICTh CXUJIIiB, IIBU/IKICTh
Teuii i KPYIHICTh 3epeH Ha J[Hi TIOTOKY, BUABUTHU
JIJIAHKYA aKTUBHOCTI €pO31MHO-aKyMyJIATHBHUX
MIPOIIECiB B3/I0BK MMO3/I0BKHIX TPOGLIIB PiK Bif
BHUTOKY /10 TUpJIA.

Buxsax ocHoBHOro marepiarxy. Eposiii-
HUH IIPOIleC MOYNHAETHCA TaM, /i€ KPYTICTh I10-
BepxHi Outhima 1°. Ilig yac iHTEHCUBHUX JIOIITiB
YW CHIrOTaHEHHs BiZIOYBAETHCSA 3JIMBOBUM CTIK
31 cxuiB Bo710300piB. CTpyMeHi Bo/iH, CTIKAIOUU
3 MOBEpPXHi, MAIOTh HEBEJIWKY MIBUAKICTb. [lai
BOHH MOTPAILIAIOTH y PycJia TOYaTKOBHUX €pO3iii-
HUX (GopM 1 iXHA HMIBUAKICTb 3HAYHO 3POCTAE.
Crikaroua Bojia HaOyBa€ KiHETUYHOI eHepril i
y ¢dopMi TypOyJIEHTHOTO IMIOTOKY PYXA€THCSA BHU3
o cxwry. Iliz yac pyxy 30ibIIyeThCs BOJHICTD
(BuTpara Bogu) i rubuna pycsia. Eneprisa noro-
Ky HiiHIMa€ 3 JHA YaCTUHKU I'PYHTY YU IOPOJH,
32 PaxyHOK 4YOrO 30LIBIIYETHCA HOTO MYTHICTb.
HasBHICTh TBEp/IUX YACTUHOK y BO/1 3YMOBJIIOE
Te, 10 >KUBA CWJIA MIOTOKY BUTPAYa€EThCA HA iX
IepeHeceHHs. 3MeHIIeHHS KiJIBKOCTI PeYOBHH
CIPUYUHIOE IIepeHallpaBJeHHs €eHeprii moTo-
Ky Ha eposito (po3muB) pycia. B monorpadii
M. BapuiiHikoBa HaBeZleHO KpUTepid Iovar-
Ky eposiiiHoro npouecy [2]. 3rigHo 3 HUM, I
oTped MPaKTUKHU, CYyTTEBUMHU € /IBA 3HAUEHHS
mBusikoctel. Ilepie, sske HA3WBAIOTh 3aMYJIIO-
ounM ab0 HE3CyBHUM, BiJIIIOBiZla€ yMOBI, KOIU
YAaCTUHKHU IPYHTY 3 HAHOCIB Ha JHI MiATOTOB-
JIeHi J10 3pUBY, OJIHAK 3PUB IIle He BiZI0yBaETHCA.
[Ipu Takiéi MBUAKOCTI HAUOLIBIIE IyJIbCAIliTHE
3HAYEHHs MMIUNOMHOI CHJIN He IIePEBUIIYE Baru
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3epHa y BoAi. /pyre 3HaueHHs, sIKe HA3UBAIOTh
pO3MUBaOUO0 ab0 3PUBHOIO MIBH/IKICTIO, Xa-
paxkTepusye MeKy MIBHIKOCTi, BUIIE SKOI IIO-
YMHAETbCA IHTEHCUBHHUH po3MuB pycia. Ilpu
TaKill IIBUJIKOCTI Ccepe/HIN PiBeHb IIyJIbCAIlili-
HUX TiIHOMHUX CUJI IOPIBHIOE Ba3i 3epHA Yy BOJII.
Jlns He3CyBHOI cepelHbOI MIBUIKOCTI Ta HEOJI-
HopigHux rpyHTIB B. H. l'oHuapos [3] oTpumasn

bopmyiry
_1.88nh ’29(pl—p)k
Vn = lg ks 3,5ap

a JIJIs 3pUBAI0YO] IIBU/IKOCTL

b

[TpumycTrmo, 110 0 TOPU30HTATbHIN JiJISH-
IIi BOJla pyXa€Tbcs 31 MIBUIKICTIO V, i YTBOPIOE
map ToBmuHOIO h,. IToTik Boau (BUTpaTa BOAH,
BiJlHeceHA [0 OMUHMUIIN JOBKUHHI) 00UYHCIIIOETh-
cs 3a popmysioro Q=v,h,. Ha moxuiiii moBepxHi
TOBIIWHY Iapy h BU3HA4YawTh 3a (POPMYJIOO
(puc. 1):
h=h, cosa
BBaxkaioTh, IO IIOTIK BoAu Q € BeJIWYMHA
craja, a oTke Q=vh, s1e Vv — cepeiHs IIBUKICTD
BO/IM Ha TIOXWJIiH ITOBEPXHi. 3BiICH OTPUMY€EMO
V=V, /cosa

H Puc. 1. LLIBUAKICTb PIAMHM HQ MOXUAIM MAOLLIMHI.

3riziHo 3 mparelo [2], B TypOyJIeHTHOMY II0-
TOITi, 1[0 PYXA€ETHCS 3 CEPENHBOIO MIBUIKICTIO V,
BiJIDUB YaCTUHOK MTOYHMHAETHCS, KOJIU I IIBU/T-
KiCTh ZlocATa€ 3Ha4YeHHA V. BesmdnHa eposii €
npomnopuifia v2-v > Konau Ha iHIINM IOBEpXHi
2 MIBU/IKICTD V,, 3MEHIIYEThCSA, TO TP IOBEPHEH-
Hi JI0 V, €p03i NIPUIMHAETHCA, OAHAK BiflipBaHi
YACTUHKH PyXalOThCA Y BOAI JIOTH, MIOKU IITBH/I-
KiCTb Tedil He CIIazie 10 BeIMYUHHA V, =V / V2. Iic-
JIST TIHOTO TTOYUHAETHCSA AKyMYJIAIlis, BEJIMUHNHA
AKOI Ipornopiiina v >/ 2-v,> Onucana Mozesb
€ y’ke HaOJIMKEHOI0, OTHAK B I[IJIOMY CXOILTIOE
SIKICHY KapTHHY €po3ii — aKyMyJIAIIii.

MexaHi3M epo3iiHOI Ta aKyMYJIATHBHOI /TislThb-
HOCTI IOTOKY HEO/THAKOBUY Ha Pi3HUX CErMEHTaX

HOT0 M03/10BKHBOTO0 Ipod 0. Ha iHTeHCHBHICTD
epo3il y pycJIi BIUIUBAIOTh IMIBUJIKICTD Tedil, 11ap
CTOKY, KPYTICTh CXWJIIB, XapaKTep IIi/ICTesI00-
YUX TOPiZl. Y 3aJIe’KHOCTI Biji 4epryBaHHA IIO-
JIOTUX 1 KPYTHX CEIMEHTIB CXWJIy Ta BiJIIOBiHO,
IMyXKHUX 1 MIIIHUX TIOPi/, 1[0 IPOpi3ae IMOTIK, BiJ
BUTOKIB JI0 TUpJia BiH BUPOOJIAE€ XapaKTepHUI
MO30BXKHIA TTpodiis. Ha ofHUX MUISHKaX, e
He3HAuHa KPYTICTh CXWIIiB, MPOdiIb /HA MOTO-
Ky Mae MOJIOTUM BBIrHyTHH xapakrep. Ha mmx
JIJITHKAX BIATIOBITHO 3MEHIIYETHCA IIBUIKICTD
BO/IM, 3HIKYETHCA €pO3iiiHa 1 3pocTae aKyMmyJis-
THBHA JisUTHHICTh MOTOKY. Ha iHmMmMX AUISAHKAX,
Zle 30UIBIIYETHCA KPYTICTh CXWJIIB, TPOodiapb gHA
IIOTOKY Ma€ Pi3KUU BBITHYTUH a00 BUILYKJIMH Xa-
pakrep. TyT 3pocrae HOro MBUAKICTH U epo3iiiHa
JUsUTHHICTD 3HAYHO IIEPEBAXKAE AKYMYJIATHUBHY.
ByiacHe Ha mo370BXHBOMY ITPOGITIi THA TOTOKIB
BiZ0OpaKalThCsA OCOOJIMBOCTI HOTO €po3iiHO-
aKyMYyJIITUBHOI JIiSUTHHOCTI BiJl BUTOKIB /IO TUPJIA.

OnucaHna Mozenp ABUINA €pO3ii—aKyMyJis-
1ii MOTOKYy peasi3oBaHa HaMU HA aJITOPUTMIiY-
Hiit MoBi C++ B cepemoBumni MS Visual Studio
2012 Express 3 BHUKOPHUCTAaHHAM BiJIKDHUTOI
rpadiunoi 6i6siorekn OpenGL. Bximuumu na-
HUMU JIJIS IPOTPAMHU € KiJIbKICTh IIOJIOTUX CXUJTiB
Ta IX reoMeTpis, cepelHSA IIBUJIKICTh IOTOKY
Ha TOPU3OHTAJIBHIN TUISHII V, Ta 3HAUYEHHS KPHU-
TUYHOI IIBUJKOCTI V. Pe3ynbraTv JOCTIZKEHD
BiIOOpaKalOThCS y BUTJISII TEMHIIINUX UM CBIT-
JIIINX CMY>KOK Ha JIiHii T03/10BKHBOTO ITPOdILITI0
ZHa epo3iiHuX (GOpM Ta MajuX piK B IHTepak-
TUBHOMY De€XUMi Ha eKpaHi MoHiTOopa. TemHi-
IIMMU CMY>KKaMU Ha JIiHIi n1podiio no3HavyeHi
PO3MUBH, CBITJIIIMMHU — aKyMyJIATHBHI 30HU,
BiJICYTHICTh CMY>KOK 3a0apBJIeHHS — TPaH3UTHI
30HU II€PEBAKAIOYOTO IIEPEHECEHH MaTepiay.
Mu mnpoaHasidyBail IO370BXKHI Ipodut /10-
JIMH PiK pi3HUX MOPAJKIB YKpaiHcekux Kapmar,
a TaKOXK JIeTKUX TUMUYACOBUX BOJIOTOKIB. 3a oc-
HOBy Oysia npuiiHATa U@pPOBa MOJIENIb PEIbE-
¢y 3a manumu SRTM (mabamxkeHo i macmtab
BimoBizae 1:75000). Ilmsxom ornudpyBaHHSA
TaJbBeriB JIoMMH y mporpami ArcGIS, Oynu Bi-
3yasTi3oBaHi IMO3/I0BXKHI PO THUIN TOJIHH
Takux pik, Ak Omip, Cykinb, Misynka, Csiua,
Jlimuuns, bucrpunga-Hansipaanceka, IIpyt
Ha MiBHIYHO-cxiHOMY Makpocxwii Kapmnar,
a Takox p. Jlatopurs, bop:kasa, Pika, Tepebuis,
Tepecsa, Tuca Ha iBAEHHO-3aXiJTHOMY MaKpOC-
xwiti (puc. 2). JIJih yTOYUHEHHS JIeSIKUX TUITHOK
npodiaio, AKi Maju HETUHOBY KOHQIryparrito
KPHUBOI (BUIIYKJII YU CHUJIBHO YPBUCTI JIJITHKH)
3/IHCHIOBATIN TIEPEBIPKY 3HAaueHb a0COIIOTHUX
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H Puc. 2. [Mo3A0BXHI MPOQPiAl OKpEMMX AOAMH PIiK YKpaiHCbkmx Kapnar, BUKOHAHI B nporpami ArcGlS.

BHUCOT JIHHUII JOJUH Ha KOCMO3HIMKAX BEJIMKOI
po3ainbHOi 3paTHOCTI (5 M/mikc) 3 Beb-Bysia
«ITmanera 3emis» (puc. 3).

Puc. 3. PparmeHT AOAMHM P. AQTOPMLL
NP OTMHAHHI HEKO TTOAOHUHCBKOro XxpebTa
(KOCMO3HIMOK).

Crutazieri mpodim BimobpakarTh 0co0JH-
BOCTI €pO3iiHO-aKyMyJIATUBHOI JisJIbHOCTI Kap-
MMaTChKUX PiK Bij] IOYaTKOBUX PYCJIOBUX 3arjiub-
JIEHD JI0 MiCIIb IXHBOTO BIAJ[IHHA Y PIKy BHIIIOTO
nopsaAKy. MoxKHa ITPOCTEXKUTH TaKy 3aKOHOMIp-
HiCTh, 1[0 PO B I[JIOMYy MalOTh BBITHYTHU
xapakTep. Ha BepxHiX AingHKax Mpodino KyT
a 61m3pKHH 10 mpsAMOro. B mux vactuHax ao-
JIMH TIepPeBaKAI0Th THMYACOBI BOJIOTOKH, XapaK-
TepHi 3Ha4YHI NEepPEeBUILEHHS pebedy, KPYTiCTh
TOBEPXHi 1 MIBUJIKICTh CTiKaHHA BOAU. BepxHi
CEeTMEHTH 3aKIHUYIOThCA PI3KMM BTUHOM, IO
BIZITIOBIZIa€ MICIIAIM 3JIMUTTSA THUMYAacCOBUX BOJO-
TOKIB 1 BOJIOTOKIB IIE€pIIOTO-/IPYTOTO IOPSAKY.

Hami iHii rpadikiB MamTh IUTaBHUU Xapak-
Tep. Y 6araThox PivOK BiH ¢1a00 BBIrHyTHH i
BifimIOBiZlae cepenHiii Teuili pivok. Ha HmKHIX
JMUITHKaX TpodisTio JIiHiA ayKe IIaBHA, a B Jie-
sakux pikax (Bbucrpuns-HaasipusHcbka, IIpyr,
Bop:kaBa, Tepecsa, Tuca) 6;113bKa 10 TOPU30H-
TaJIBHOI, 1[0 TOBOPUTH IPO JOCATHEHHS HUMU
nesskoro 6asucy eposii.

Bunywti y HUKHIA YaCTHHI IIAHKY TPOMLITIO
XapakKTepHi 151 HebaraTbOX piK, sIK, HATPUKJIAI,
Juts p. JlaTopwuiti B MicIii mepetuHy Heto [1o10HUH-
CHKOTO XpeOTa, a TAKOK /IJIsI MAJIUX PiK 1 TAMYACO-
BHUX BOJIOTOKIB, SIKi IIEPETHHAIOTh OKPEMi XpeOTH
4u ixHi Biiporu. Bunyxsinii mpodisib MaoTh MaJti
JIOJTUHH, 110 MPOPi3al0Th IIapy MIIIHUX IOPiJI.

3a 01oMOro po3pobIEHOr0 ITPOrPAMHOTO
3abe3IeueHHsT ITPOBEIEHO CEPIil0 YHCIIOBUX €KC-
MIEPUMEHTIB 3 PI3HUMHU BUAAMU MPOQILTIB PiK.
Bysnn oTpumaHi SIKiCHI KADTHHU XapaKTepy IIpo-
XO/PKEHHsI €pO3iMHUX W aKyMYJIATHBHUX IIPO-
IleciB Ha pI3HUX cerMeHTax MpodinmiB (puc. 4).
BpaxoBaHi mapaMeTpu KpyTOCTI CXWJIIB 1 IIBUZ-
KOCTI CTiKaHHS 110 HUX BoAu. Ha BepxHixX cTpiMKHX
IisTHKaxX rpadikiB mepeBakaTh TOJIOBHO ABUIIA
epoaii. ToBmuHa mapy (1) mokasye iHTeHCUBHICTD
eposiiiHoro mporecy. BoHa TuMm Oiabina, 4yum
OlbINIa KPYTICTh CXWJTIB, OCKLJIBKY IIBHU/IKICTD Ta
€Hepris MOTOKY HalpaBJjieHa Ha PO3MUB K Mill-
HUX, TaK 1 MOAAT/INBUX Iopia. Ha HalOUIbII BBIT-
HYTHX YaCTUHAX MPOQLIIB MOIIUPEHE TPAHCIIOP-
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TYBaHHSA TBEPJIOTO Marepiasy. Jlasri Biji cepeiHbOI
YaCTUHU JI0 HU3IB'IB /I/Is1 BBITHYTHX JIIJISTHOK ITPO-
(iniB mepeBarkae aKyMyJIAIlifA HAHOCIB HA BCbOMY
MIPOMIXKKY, a Ha BUILYKJINX BiI0yBa€TbCsA TUMYa-
COBa aKyMyJIAIiA MaTepiay, OTiM IepeHeceHHs
i 3HaUYHA aKyMYyJIAIiA Y HU31B fAX.
BukopuCTOBYIOUM aBTOPCHKHUI IPOrPaMHHUUN
MOJy/Ib, MOKHA 3MIHIOBAaTH KpPYTICTh CXWJIIB,
HIBU/IKICT PyXy BOAU 1 TAKMM YMHOM OTPUMYBa-
TU BiZloOpakeHHA NPOABIB epO3iMHO-aKyMyJIs-
TUBHOI JIiSJIBHOCTI Ha IMO370BKHbOMY MPOdisi
pPiK{, a TaKOXX B OKpeMHX ITyHKTaX, fKi Bij-
MOBiTAI0Th KOOP/IMHATAM TOYKHU HA MiCIIEBOCTI.
BucHoBKHN. BukoHaHe JOCTiIKEHHS HA OC-
HOBI KOMITIOTEDHUX MO7ieJiel 0coOIMBOCTEN
€pOo3iMHNX Ta aKyMyJIATUBHUX IIPOIECIB BOO-
TOKIB YKpaiHcbkux Kapmart miaTBepusio Ti SBU-
1A, 10 HAWOLIbI aKTUBHOIO € epo3iliHa /Tisb-
HICTh TUMYAaCOBHUX ITIOTOKIB 1 MaJIUX piK 3 KPYTUM
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MO3I0BXKHIM HamiHuam posuH. Ha nux egemeH-
Tax PiYKOBOI Mepexxi JIOMiHye BHHIC MaTepiary
Ha BCbOMY IPOMDXKKY HO37[OBKHBOTO ITPOGLIIIO.
Y nonmHax cepefHiX i BEJIMKUX PIK i3 BBIrHYyTUM
npodisieM BifIOyBaeThCA aKyMyJIAISA MaTepiaty 3
BHUIIIEJIEXKAUNX IJITHOK PIBHOMIPHO IO BCiH 10B-
>KUHI Tpoditio. Y 10/IMHAX i3 BBITHY TO-BUITYKJIUM
npodisieM Ha BEPXHIX AUIAHKAX H/ie eposid, ari
He3HAuyHA aKyMyJIAIlif, MOTIM IepeHeceHHs Ha-
HOCIB 1 3aBepIIyeThCA MPOIleC 3HAYHUM BiIKJIa-
JIaHHSM Marepiajy y HU3iB X BOZJOTOKY.
Po3pobieHa Moies1b 4aCTKOBO MOSICHIOE Pi3HY
€pO31IHO-aKyMyJIATUBHY AKTUBHICTh TiPCHKUX
pik 1 MOke OyTH BUKOPHUCTAaHA /IS IPOTHO3YBaH-
HfA IXHBOTO PO3BUTKY Ta CTBOPEHHSA e(eKTUBHUX
3ax0/liB Ha THIX PiKaX, Jie IHTEeHCUBHICTb epo3ii Ta
aKyMYyJIAIlIl BUITIA.
Peyenszenm: kandudam 2eoepadiuHux HAYK,
douenm I.C. Kpyenos

Puc. 4. HanbBiabLL XQPAKTEPHI MO3AOBXHI MPOCRIAI AOAMH PIK YKPAIHCbKuX KapnaT Ta npossm
€pPO3IMHO-AKYMYAITUBHOI AISABHOCTI HO HMX 30 PE3YABTATAMM PEAAIZALLIT KOMIM IOTEPHOIO

MOAEAIOBAHHS: A — P. Mi3yHKM, 6 — p. AQTOpPMLI.

YMOBHI Mo3HA4YeHHs: npoueckH 1 —epo3sil, 2 — TOAQHCNOPTYBAHHS, 3 — AKYMYASLLIT HOHOCIB.
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OXOPOHA MPUPOAM XAPKIBCbKOI OBAACTI

B craTTi npezicTaByieHO pe3yIbTaTH CTBOPEHHS IHTEPAKTUBHOI KAPTU OXOPOHU NPUPOU XapKiBcbkoi ob1acti Ha 6a3i
BeO-T'IC GeoMixer. 3anponoOHOBAHO ii TEMATUYHUH 3MiCT 32 KOMIIOHEHTAMHU IIPUPO/X HA OCHOBI aHAJI3Y iCHYIOUNX
kaprorpadiyHUX TBOPIB Ta 3BITHHX MaTepiasliB Ipo MPOBe/ieH] IPUPO0OXOPOHHI 3aX0/I1 Y MeXaX periony. Po3kpu-
TO TepeBaru po3pobsIeHol KapTH JIsl HABYAHHSA Ta MOAAIBIIOrO IJIAHYBAHHS MPUPOIOOXOPOHHUX 3aX0/iB i parfio-
HaJIBHOTO IIPUPOIOKOPUCTYBAHHS.

KirrouoBi cj1oBa: iHTepakTHBHA KapTa, OXOPOHA IPUPO/IH, KOMIIOHEHTH IIPUPOIH.
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MHTEPAKTUBHAS KAPTA: OXPAHA MPUPOAbI XAPbKOBCKOW OBAACTHU

B craThe mpezicTaBIeHbI PE3YJIBTAThI CO3ZAHUA MHTEPAKTUBHON KapThl OXPAHbI IPHPOJBI XapbKOBCKOU 00JIacTH
Ha 6a3e Be6-I'IC GeoMixer. IIpe/yioKeHO ee TeMaTHYECKOE CO/IEp;KaHue 10 KOMIIOHEHTaM IIPUPO/Ibl Ha OCHOBE aHa-
JIN3a CyIIECTBYIOMINX KapTorpaduecKrxX IPOU3BEIEHUH U OTYETHBIX MATEPUAJIOB O IIPOBEEHHBIX IIPHPO/IO0XPAH-
HBIX MEPOIPUATHUAX B IIPeJiesIaX PerHoHa. PaCKPHITH IPENMYIIecTBa pa3paboTaHHOHN KapThl /I 00yUIeHHA U 1alb-
HeNIIero IIaHUPOBAHMUS IIPUPOJO0XPAHHBIX MEPOIPHUATUH U PAIIMOHAIBHOTO IIPIPOOIOIb30BAHUA.

KiroueBble cjioBa: MHTEPAKTUBHAA KapTa, OXpaHa IPUPO/Ibl, KOMIIOHEHTHI IIPUPOJBI.

L. Polishchuk, V. Popov, I. Burdun, O. Karasov, A. Yanchenko

INTERACTIVE MAP: NATURE PROTECTION OF THE KHARKIV REGION

The article presents results of creating an interactive map of nature protection of the Kharkiv region based on Web GIS
GeoMixer. A thematic content for each component of the nature was suggested. The content is based on the analysis
of existing cartographic products and reporting materials of environmental measures that have been organized in the
region. The advantages of the developed map for learning and further environmental planning and management were

revealed.

Keywords: interactive map, nature protection, components of nature.

Beryn. [lnsa BimoOpaskeHHSI TPHPOJI00XO-
POHHUX 3aX0/1iB Oy/Ib-sIKOi TEPUTOPII K 3arayib-
HO/IEP>KaBHOTO, TaK i PETiOHAJILHOTO PiBHSA He-
00XiJTHO BUKOPDHCTAaHHA BiAMOBiAHUX KapT. lla
rmorpeba BUHUKAE SIK Y BUUTEJIIB, BUKJIAJAviB,
IIKOJISIPIB Ta CTYAEHTIB (/11 YyHAOUHEHHs Ha-
BUUIBHUX MaTepiajiB MpPO MPHUPOJOOXOPOHHY
JUSJTBHICTD), TaK 1y CIEIiaTICTIB BiIOMYUX IIPU-
POIOOXOPOHHUX CTPYKTYp (ZJ11 TOJQJIBIIIOTO
IJIAHYBAHHSA MMPUPOJOOXOPOHHUX 3aXOiB y Me-
»Kax meBHUX Teputopii). Ha cporosiHi y Bigkpu-
TOMY JIOCTYIII 3HAYHA KiJIbKICTh OITyOJIIKOBAaHUX
Ta 3BITHHX MAaTepiaiB PO MPUPOAOOXOPOH-

Hi 3aX0/M y Me)KaX PEeTrioHy, 4oro He MOKHa
CKa3aTH IPO HASABHICTH KAPT OXOPOHH IIPHUPO-
nu. [Tpukiagom € kaprta «OXopoHa TPUPOAH»
XapkiBchkoi obsacti [3], BUKOpHCTaHHA SKOi
y HaBYAJILHOMY IIPOIIECi 3HAYHO ITOCHJIIOE iH-
¢opmaTHBHICTH HABYAJIBHOTO MaTepiay 3 Ifi€i
TeMaTUKH Ta CIPUsE peatizallil IpUHIIUITY Ha-
OYHOCTI y HaBUaHHi [4].

Jep:xkaBHUM craHaapT 6a30Boi i MOBHOI 3a-
raJyIbHOI cepelHbOl OCBiTH Tepenmbadae hopmy-
BaHHA B YYHIB iHpOpManiiiHO-KOMyHIKaTUBHOI
KOMITIETEHTHOCTI, 110 TIOJIATAE Y 3/TaTHOCTI BUKO-
PUCTOBYBATH BIJIIOBiJIHI TeXHOJIOTII Ta 3acobu
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JUTsT BAKOHAHHS OCOOMCTICHUX 1 CyCITIIPHO 3HA-
yymux 3apaaHb [8]. 3acrocyBanHsa iHdopma-
MIHHO-KOMYHIKAI[iIHHUX TEXHOJIOTIH CIIOHYKAJIO
aBTOPIB /10 CTBOPEHH IHTEPAKTUBHOI'O BapiaHTy
KapTU OXOPOHH IPUPOAU XapKiBChKOl 0bJacTi,
sKa Ma€ /11 KOpUCTyBada (PyHKI[IOHAIBHY MOXK-
JIUBICTh IHTEPAKTHUBHOI pOOOTHU 3 KapToIio, 30-
KpeMa OHOBJIEHHA 1i 3MicTy, 3MiHKM Macuitaoy,
3aBaHTAXKEHOCTI KapTorpagivyHOro 300paskeH-
HA Tomo. JlaHa poboTa € crpoboI0 CTBOPEHHS
KapTU OXOPOHU NPHUpPOoJu XapKiBCbKOi 00JacTi
3a JIOTIOMOT00 iHQOpMAI[iHHO-KOMYHIKaTUBHUX
TEXHOJIOT1H Ha OCHOBI BU/JIJaHUX KapTOrpadiuHuX
TBOPIB Ta 3BITHUX MaTepiatis [1,2,3,5,6,7].

Buxigni nepexymoBu. AHaATI3 KapTo-
rpadiuHUX JKepeJs IMOKas3aB, II0 IIEPIIOI0 Ta
HANOUIBII 3MIiCTOBHOIO KapTOI OXOPOHU IIPU-
ponu XapkiBchKol obJacTi € kapra 3 «Atiacy
XapkiBcbkoi obstacti» (1993) [3], cknazmena mo-
uerarom JL.B. [Tomingyk. I[IpuHnun moOynoBu
Ta TEMAaTHYHHUN 3MICT ITi€i KapTH NOKJIaJeHU
B OCHOBY CTBOPEHHS iHTepaKTHUBHOI KapTu. Bu-
KOPUCTAHHA KapTU B IHTEPAKTUBHOMY (opmaTi
Jla€ MOKJIMBICTD y pa3i He0OXiJTHOCTI olepaTuB-
HO /I0/1aBaTH HOBY iH(OpMAaIlifo /10 BiITOBiTHUX
1IapiB B OHJIAWH-PEXKUMI.

MeTo¥0 CTaTTi € CTBOPEHHs JIIEBOI MOJIesTi
BiJIoOOpa’KeHHS KOHKPETHHUX 3aXO/iB 3 OXOPOHHU
MIPUPOJY TIEBHOTO PETIOHY /JISl BUIBHOTO JIOCTY-
1y f0 indopmartii y chepi 30eperkeHHs IOBKULIA
Ta IMi/IBULIEHHA PIBHA IPUPOIO0XOPOHHO-EKO-
JIOTIYHOI OCBITH 1 KyJIbTYPH.

Buxiax ocHoBHOro marepiaxy. Tema-
TUYHUU 3MICT IHTEPAKTUBHOI KapTU OXOPOHU
npupoay XapkKiBChbKO1 00s1acTi BimoOpaxkae 3a-
XOJIY, CIIPSIMOBAHI Ha OXOPOHY IPUPOHUX KOM-
IIOHEHTIB 3 ypaxyBaHHAM fIK HACJIJIKIiB BILJIUBY
TOCIIO/IAPCHKOl JISUTBHOCTI, TaK 1 HECHPUATIU-
BUX MPUPOJHUX IIPOIIECIB 1 SIBUII, 1[0 € XapaK-
TepHUMH 71711 XapKiBChKO1 001aCTi.

3micTt cTBOpeHOI Kaptu (puc. 1) IpescTaB-
JIeHUU y BUIJIAAL HacTynmHux Oso0kiB: IIpupon-
Ho-3anoBigHu# doHA Ta Exosorivna mepesxa,
OxopoHa 3emesib, OxopoHa aTMOChEPHOTO MOBi-
TpsA, OXOpOHAa NOBEPXHEBUX 1 IMiZI3EMHUX BO/I,
OxopoHa pocsmHHOCTI Ta OXOpoHa TBapuH [9].

Jlns1 o6y/10BU iIHTEPAKTUBHOI KAPTHU 3 METOI0
Bigyastizarii mpob6sieMm OXOpOHU IPUPOAU Xap-
KiBcbKOI obsiacti aBropamMu Oysia BUKOpHUCTaHA
BeO-T'IC GeoMixer Biz koMmmasii ScanEx [9].

BukopucraHHa I1HTEPAKTHUBHOI KapTH Ja€
MOXKJIUBICTh OTpUMAaTH iHGOpMAaIilo Mpo TOHU
Yy iHIIUHA 00’€KT 6e3rnocepesiHbO 3 MicIsl KOTo
PO3MIIIIEHHA HA KaPTi, IUIAXOM BUKJIUKY JIOBiJI-

KOBOro BikHa (puc. 1). [Iaa oTpuUMaHHA JOCTY-
Iy 710 JIiaJIOTOBOTO BiKHA TOYKOBOTO XapaKTeEPY
6arxaHO BiAKIIOUUTH iHGOpMaLio mapy 3 IiIo-
IUHHUMH 00’€KTaMu (eKOperioH, eKOKOPHU/IOP,
JIICOCTEII, CTEI).

[Tpupoauo-3anoBigHuil GoHA (Ha KapTi Bi-
nobpakeHi  KaTeropil 3arajbHO/IEP>KaBHOTO
3HAUEeHHA): 3 HAI[lOHAJIbHI NIPUPOJHI MHapKH,
JIEH/IPOJIOTIYHUN MapK, OOTaHIYHUU caJi, 300J10-
TiYHUN TapK, 3 3aKa3HUKH, 4 MapKU-TIaM STKU
€aJI0BO-ITAPKOBOTO MUCTEINTBA [6,7].

Exonoriuna mepexxa (BimoOpakeHO ejieMeH-
TU 3arajbHOJIEP’KABHOTO 3HAYEHH:): eKope-
rioH — IIpuoHenbKUii, ekoKkopu10pu — ['anuis-
ko-CiiobokaHchkuin Ta CiBepchKO-/|OHEIBKUHT
[2, 6].

OxopoHa 3eMeJib:

— 3aX0/¥, IIOB’s13aHi 3 HECTPUATINBUMH IIPU-
POHUMU T€OJIOTIYHMMH IIPOIlecaMU 1 ABUIIA-
MU, TAKUMHU SIK: €pO3isd, JeTI0BiaIbHI ITPOIECH,
3cyBU, cydosid, AediiAnis, mATOIIeHHS;

— 3aX0/i¥, MOB’sI3aHi 3 BIUTUBOM TOCITOZapCh-
KOI ZiSI7TBHOCTI: MeJTioparrisi 3eMesb 3a IPUPO/I-
HUMU 30HAMHU B Me’KaX JIiCOCTEIIOBOI Ta CTeIo-
BO1 IPUPO/IHUX 30H; MOJIIIIIEHHS BJIACTUBOCTEN
IPYHTIB, pallioHaJbHe BUKOPHUCTAaHHS 3eMeJb
y CLIBCHKOMY TOCIIOZIAPCTBI Ta MAacoBi 3axonu
B MICIAX PO3BUTKY HECIPUATIUBUX IPUPOJ-
HUX IIPOIIECIB Ta SIBUII; PEKYJIBTUBAIliS 3€MEJb,
MOPYIIEHUX BHIOOYTKOM KOPHUCHHX KOMAJIUH;
paiioHasIbHe BUKOPUCTAHHSA 3eMeJIb 32 1X QyHK-
[[IOHAJIPHUM IPU3HAYEHHAM: Y MeKaX KUTJIOBOI
1 rpomaichKoi 3a0y/10BU, TPAHCIIOPTY Ta 3B A3KY,
MTOBO/IKEHHS 3 BIZIXOZIJaMH, KOHTPOJIb 32 CTAHOM
3eMesib y MeXKaX CMITTE3BAIMIN Ta IIOJITOHIB
OOYTOBUX 1 MPOMUCJIOBUX BiZIXO/IiB, YIIOPAJIKY-
BAaHHSA KJIJIOBUIIL.

OxopoHa arMocdepHOro MOBITPA: 3aXO0/H,
[0 TOB’A3aHI 3 HECHPUATIUBUMH CTUXIHHU-
MH METEOPOJIOTIYHUMH fABUIAMHU Ta PI3KUMHU
3MiHaAMH HOTO/IM 3 METOIO ITONePe/KEHH; KOH-
TPOJIb 32 BHUKHJAMH 3a0pPYJHIOIOUYNX PEYOBUH
B aTMocdepHe MOBITP:; NOJIIMIIIEHH AKOCTI aT-
Moc(hepHOro MOBITPA Y MeKaxX HaceJIeHUX IMyHK-
TiB (YIOCKOH&QJIEHHSI TEXHOJIOTIA OYHIIEHHS
BUKU/IIB Ha IPOMUCJIOBUX ITiIITPUEMCTBAX, OJ1a-
rOyCTPi «3eJIeHUX 30H» MICT.

OxopoHa MOBEPXHEBUX i IMiJI3€MHUX BOJT: KOH-
TPOJIb 32 PO3BUTKOM CE30HHHUX TiIPOJIOTIYHUX
Ta TiIPO0i0IOTIYHUX MTPOIIECIB 1 ABUIIL; MATPUM-
Ka CIIPUATIIMBOTO CTAHY BOZIOMM (CTBOpEHHS BO-
JTI03aXVCHUX 30H Ta IPOBE/IEHHS MEeJTIOPAaTUBHUX
3axO/[iB y piumIax); OXOpoHa OOJIIT; HOKPUTTH
nmedinuTty Bou (BOZOCXOBUINA Ta KAHAJIN); 0XO-
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pOHA MUTHUX, TEXHIYHUX Ta MiHEPAJIbHUX IIiJI-
3eMHHUX BOJl; KOHTPOJIb 3a KIJIBKICTIO 1 SIKICTIO
CTiYHHUX (IMIPOMUCIIOBHUX Ta TOCIIO/IAPCHKO-TIO0Y-
TOBHX) BOJ (Y MeXaX BEJIMKUX OUHCHUX CIIOPY/T
Ta HaceJIEHUX IYHKTIB).

6

OxopoHa pOCJIMHHOCTI: JIOIJISAZ 32 CTAHOM
jicy, JricoBiiHOByIeHHA (caHiTapHi pyOku, 3a-
XHCT BIJI IIOKEXK); JOIJIA 3a CTAHOM HACaI»KeHb
(y Mexxax BOJOOXOPOHHUX 30H, II0JIE3AXUCHUX
CMYT Ta «3€JIEHUX 30H» MICT); 3aXUCT JIiKapCh-

Puc. 1. OTOUMMAHHS IHGDOPMALLT LLASIXOM BUKAMKY AIQAOTOBOroO BIKHA: A — BMBIip 06'eKTQ;
Y

6 — AiaAOroBe BIKHO 3 IHGDOPMALLIMHOK AOBIAKOIO.
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KUX POCJIMH; 3aXUCT CLIIbCHKOTOCIIOAPCHKUX Ha-
cajKeHb BiJl Oyp’siHIB Ta KOMAaX-IITKiTHUKIB.

OxopoHa TBapuH: JIOTJIA, 32 TBADUHAMU; T10-
CUJIEHa OXOPOHA MUCJIMBCHKOI ¢ayHu Bif Opa-
KOHBEPCTBA Y MHCJIUBCHKUX TOCIOJIapCTBAX;
0XOpOHA OpHiTOayHN; KOHTPOJIb 32 IIPOMHUCIIO-
BHUM BUJIOBOM puOH, 3/1iiCHEHHA prborocrogap-
CBKOI JIISJIBHOCTI 3TiTHO 3 peXUMaMHu puboro-
CII0/IAPCHKO] €KCIUTyaTaIlil BOJONM.

OxopoHa Ta BiATBOpEeHHSA BU/IiB POCJIMH i TBa-
pUH, 3aHeceHUX 70 UepBOHOI KHUTH YKpaiHU
B Meskax XapKiBChbKOI 00J1acTi, Ta TaKUX BHJIB,
0 MiAMaAA0Th Mif A0 MiXKHAPOJHUX JIOTO-
BOpiB YKpaiHu.

BucHoBku. IHTepakTHBHa KapTa OXOPOHH
npuposu XapkiBcbKoi obsacti Hazae iHbopma-
IO PO TMPOOJIEMU JOBKULISA Ta parfiOHaJIbHE
IIPUPO/IOKOPUCTYBaHHA B perioHi. IlepeBaramu
CTBOPEHOI KapTU € Ii iIHTEPaKTHUBHI MOXKJIUBOCTI
(3mina macirtaby, KiJTbKOCTI TEMAaTUYHHUX IAPiB,
pefaryBaHHs ¥ JIOTIOBHEHHSI TEMAaTUYHOTO 3MicC-
Ty 32 paxXyHOK HaHECEHHsI HOBHUX 00 €KTiB). Kapra
MOKe OyTH BUKOPDHCTaHA SIK Y HAaBYaJIbHO-BUXOB-
HOMY IIPOIIECi y Cepe/IHIX Ta BUIIUX HABUYAJIBHHUX
3aKJIaJIaX, TaK i B AKOCTI OCHOBH JIJIsI TJIAaHYyBaHHS
IIPUPO/IOOXOPOHHUX 3aXOZIiB Ha TepuTopii Xap-
KIBCBHKOI 00J1aCTi Ta iHIIKUX PeTiOHIB YKpaiHu.
Peyenszenm: 0. zeoep. H., npod. C. B. Kocmpikos
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YAK 910.27, 631.4, 911.52

B.U. TaBpuaoBa?, M. 1O. NpuwieHko'?, A.M. Kapnadesckuit®, A.1O. Kuceaésa?, I. M. AeoHoBa*
! MOCKOBCKMM FOCYAQPCTBEHHBIN YHUBEPCHUTET MM. M. B. AOMOHOCOBQ, reorpadomieckmi
dDaKyAbTET

2[OCYyAQPCTBEHHbIM MPUPOAHBIM 3AMNOBEAHMK KYPUABCKMIA

MOAEBOE KPYMHOMACLUTABHOE TEMATUYECKOE
KAPTOTPAPUPOBAHUE MOAYOCTPOBA BECAOBCKMM
(OCTPOB KYHALLIMP)

B Hacrosiee BpeMs I0JIEBOE KPYITHOMACIITAOHOE TeMaThyecKkoe KapTorpadupoBaHUE He IOJIb3YeTCsA HIUPOKIM
pacmpocTpaHEeHUEM, OJTHAKO OHO ITO3BOJISIET IOJIYYHUTh MOAPOOHYI0 U JOCTOBEPHYIO MHGpOpManuio 06 u3ydaeMoi
TEPPUTOPHUH, IIPE/ICTABICHHYIO B YZIOOHOH ISl BOCHPUATHUA KapTorpadudeckoit popme. B Hacrosmei pabore onu-
CaHbI COCTaBJIEHHBIE II0 ITOJIEBBIM MaTepuajiaM JieTa 2014 rojia IouBeHHas U JyaHAmadTHAA KapThl I0JIyOCTPOBa
BecsoBekuii (octpoB Kynammp, Kypuibckue ocTpoBa), HaXO/AIIErocs B OXpaHHOU 30He KypriibCKOro mpupoaHO-
ro 3amoBeAHUKA. KapThl IO3BOJIAIOT MOIyYUTh HOAPOOHYI0 HHGOPMALHUIO O [IOYBEHHOM ITOKPOBE TEPPUTOPUU U €€
sanamadTHON quddepeHIuanm.

KirroueBrble ¢JI0Ba: IOYBEHHBIE KapThI, JIaHAIIAbTHIE KapThl, KPYITHOMACIITAOHbIE TEMATHYECKHEe KapThI, [T0JIe-
BbIe JIaHAmad THBIE 06cIe10BaHusA, OcTpoB KyHarmmp.

V.l. Gavrilova, M.Y. Grishchenko, A.M. Karpachevsky, A.Y. Kiseliova, G. M. Leonova

HIGH-SCALE THEMATIC MAPPING OF THE VESLOVSKY PENINSULA (KUNASHIR ISLAND) BASED ON FIELD SURVEYS
Currently, high-scale field surveys-based thematic mapping is not very widespread, though it provides detailed and
accurate information about the study area, presented in a representative cartographic form. In this paper, authors built
the soil map and landscape map of the Veslovsky peninsula (Kunashir island, the Kuril islands) based on field surveys in
summer of 2014. The Veslovsky peninsula is located in the buffer zone of the Kuril nature reserve. The maps provide
detailed information on the soil cover and landscape differentiation of the study area.

Keywords: soil maps, landscape maps, high-scale thematic maps, field landscape surveys, Kunashir island.

B.l. TaBpuaoBa, M. 1O. FpuwieHko, A. M. Kapnavescbkuh, I'. 1O. KuceaboBa, I M. AeoHoBa

NOAbOBE BEAMKOMACIUTABHE TEMATUYHE KAPTOTPA®PYBAHHA MIBOCTPOBA BECAOBCBHKUMA

(OCTPIB KYHALLIUP)

B nmaHuii yac moJyibOBe BEJIMKOMACIITaOHE TeMaTHYHe KapTorpadyBaHHSA He KOPUCTYETHCS IMIMPOKUM PO3IIOBCIOZ-
JKEHHSIM, TIPOTe€ BOHO JIO3BOJISIE OTPUMATH JIETAJIBHY 1 JOCTOBipHY iH(OpMAIi0 IPO JOCITiIKYyBaHY TEPUTOPIIO,
MIpEe/ICTaBJIeHy B 3PYUHIN /I CIPUAHATTSA KaprorpadiuHiii popmi. ¥V miif po6oTi onucaHi ckiaseHi 3a TOILOBUMHI
Marepiasiamu Jiita 2014 POKy KapTa I'pyHTIB Ta ian/madTHa KapTa miBoctpoBa Beciosebkuii (octpiB Kynamup, Ky-
PUWIBCHKI OCTPOBH), 110 3HAXOAUTHCSA B OXOPOHHIH 30HI KypribchbKOro mpupoHOTO 3anoBignka. Kaptu 103Bosts-
I0Th OTPUMATH JIOKJIAAHY iHdOpMAIliio Ipo I'PYHTOBUH OKPUB TepuTopil Ta 1i tanamadTHy nudepeHmiamio.
KirrouoBi cjioBa: KapTu I'PyHTIB, JaHAMA(THI KapTH, BeJTMKOMacIITabHI TEMaTUYHI KapTH, IOJIBOBI JaHAIIadTHI
obcrexeHHs, ocTpiB KyHnamup.

Berymienue. Cratbs MOCBsAIeHA I10JIEBO-
My KpymHoOMacmtabHomy (macmTab 1:10 000)
TeMaTU4YeCKOMY KapTorpadupoBaHUIO IIOJIY-
ocTpoBa BecJyioBckuWil, HaXOAAIMIETOCS B I0XKHOU
yactu ocrpoBa Kynammp (Kypuibckue ocTpo-
Ba), 0 MaTepHUaIaM IIOJIEBBIX O00CIETOBaAHUI
U KOCMUYECKOMY CHUMKY CBEPXBBICOKOTO IPO-
CTPAHCTBEHHOTO paspelnneHusi. PaboTel mpoBe-
JleHbl B paMKaxX H3ydyeHUs Npupoasl Kypuiib-
CKOTO 3aII0BEJIHMKA U er0 OXpaHHOU 30HBI. be3
JIOCTOBEPHBIX U TOJPOOHBIX 3HAHUU O TEppHU-
TOPHUM 3alOBeJHUKA HEBO3MOXKHA TpPaMOTHAsA
opraHu3anusa eé MOHUTOPUHTra MU oxpaHbl. Ilo-
JIyocTpoB BeciioBckuil sABjisieTcs MaIOM3y4yeH-
HBIM WHTEPECHBIM IPUPOAHBIM OOBEKTOM, OH
TIpEZICTaBIIAET COOOM BBITAHYTYIO C CEBEPA HA IOT
IeCUYaHyI0 KOCy, ”HTEHCUBHO yBEJINYNBAIOIIYIO-
cA 32 CYET MaTepuasia, IPUHOCUMOTO MOPCKUMU

TeUeHUSIMU. IJTO KPYHHEHIas aKKyMyJISATHB-
Hasa ¢opMma penbeda Ha KypuibCckux ocTpoBax.
Crnemyer OTMETHTD, YTO KapThl TAKOT'O MacCIIITa-
0a U cofiep:KaHUs CO3/IAIOTCSA JJISI ITOJIyOCTPOBA
BecnoBckuii BuepBble.

HcxoaHble MpeanochIKU. B HacTosiee
BpeMs pabOTHI IO IT0JIEBOMY KPYITHOMACIITa0-
HOMY TeMaTUYEeCKOMY KapTorpadupoBaHHIO
XapaKTepU3YIOTCSI OTHOCUTEIBHO Caboi pac-
MIPOCTPAHEHHOCTHIO B CBSI3U CO 3HAYUTEJIHHBI-
MU (PUHAHCOBBIMH U BPEMEHHBIMH 3aTpaTaMU.
TeMaTuuecKre KapThl YaCTO COCTABJISIOTCS IIPU
HEJIOCTaTOYHOM OO0BEME IOJIEBBIX pabOT, UTO
BJIEUYET 3a cOOOH ONMIMOKKA M HETOYHOCTH B CO-
Jlep>kaHuU. B ocHOBe 3TOM paboTHI JiekaT II0-
JIEBbIE€ HCCJIEJIOBAHUS, IMPOBOJUBIINECS B Te-
YeHHe HIOJISI 2014 To/ia, B X0JIe KOTOPBIX ObLIa
obciteloBaHa TEPPUTOPHUSA IIOMIA/IBIO 12 KB. KM
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U C/IEJIaHO 49 KOMILIEKCHBIX OITMCAHUN MECTHO-
CTH B TOYKaX ¢ (PUKCUPOBAHHBIMU KOOP/IUHATA-
MH, 29 ONHMCAHUM MOYBEHHBIX Pa3pe3o0B, a TaK-
’Ke B 20 MecTax IIPOBE/IEHO I0JIEBOE YTOUYHEHUE
IPaHUIL JIAHAIIA(THBIX BBI/IEJIOB.

Ileab uccjaegoBaHUA — COCTaBJIeHUE I10Y-
BEHHOU © JapmmadTHON KapT IOJIyOCTpPOBa
BecsyioBckoro B macirabe 1:10 000 IO TaHHBIM
MI0JIEBBIX 00C/IEIOBAHNN. AKTyaJIbHOCTh COCTaB-
JIeHUs] TIOYBEHHON KapThl OT/IEJIBHO OT JIAH/I-
madTHON 00ycIoBIeHA TeM, 4TO Ha AuddepeH-
OUAIUI0 ITOYBEHHOTO IIOKPOBA HWHTEHCHUBHOE
yBeJIMYeHHNe IUJIOIIA/TN TOJIyOCTPOBA OKa3bIBAET
0COOEHHO CHUJIBHOE BJIMSTHUE.

HN3io0kKeHHe OCHOBHOIO MaTepuaJa.
OctpoB Kynamup otHOcuTcs K octpoBam bosib-
10 KypuibCKOM IpAAbl U ABJIAETCA CPeU HUX
caMbIM IOKHBIM H TPeThbUM IO Iutomazu. Ero
MPOTS’KEHHOCTh COCTaBJIAET 123 KM, IIMpUHA
U3MeHsETCs B IpesiesiaxX OT 4 /10 30 KM, CpeJIHue
3HAYEHUs NTUPUHBI COCTABJAIOT 8—11 KM [4]. OH
CJIOJKeH BYJIKAHUYECKHUMHU IOPOJAMH Pa3HOTO
BO3pacTa, MPEUMYIIECTBEHHO YeTBEPTHYHOTO
repuoza.

[ToyoctpoB BecoBckuii, ABIAIOIMMUNACA 00b-
€KTOM H3y4YeHHUs B Halled paboTe, HAXOJUTCS
B OXpaHHOU 30He KypumibCKOTO 3amoBesHUKA.
OH pacnoJIoKeH Ha I0T0-BOCTOYHON OKOHEYHO-
cru ocrpoBa Kynammup, Brasasace B npoaus 13-
MEeHBI, U IMPOTATUBAETCSA C CEBEpO-CEBEPO-BOC-
TOKA Ha IOro-[oro-3amaj, Ha 8,5 KM, a IIMpUHA
ero kosebsercs B Ipeziesax oOT 1,5 /0 0,7 KU-
sometpoB. IlomyocTpoB mpezcraBiasgeT coboi
IecyaHyio Kocy, obpasoBasIiyiocs Osarozaps
AKKyMYJIATUBHOU /1€TeJIbHOCTU MOPCKUX BOJIH
U npubos, ABJAETCA KPYIMHEHIeld akKyMyJisd-
TUBHOU popmoit Ha Kypuiax. YBennueHnue mio-
a1 MTOJIyOCTPOBA MIPO/IOJKAETCH M B HACTOSA-
ee Bpems. OOpa3oBaHue MOJIyOCTPOBA CBA3AHO
¢ IepeoTyIOKeHneM Marepuasia ['0JI0BHUHCKOTO
kinda TpuOpeXKHBIMU TEUeHUSAMU, B Pe3YsIb-
Tare OrubaHUsA UMU BhICTyna Oepera. AKTHBHOE
OTJIO’)KEHHE HAaHOCOB, BEPOSATHO, 3/1eCh Hada-
JIOCH OKOJIO 2 TBHICAY JIET Ha3aJ| ¥ IIPOJ0JIKAETCSA
710 HACTOAIIETO BpeMeHU [2]. AKKyMyJIATHBHOE
IIPOUCXOK/IEHNE TI0JIyOCTPOBA MIPOCJIEKUBAETCS
B Me3opesbede: OH IPeCTaBIeH CUCTEMON 3a-
00JIOUEHHBIX IIOHMKEHUH U IIOBBIIIIEHUH, O0jee
ZPEHUPOBAHHBIX, UMEIOIINX CEPIIOBU/IHBIN pU-
cyHOK. [Io mepumeTpy MoyocTpoBa Tak»Ke IIpo-
TATUBAIOTCA COBPEMEHHBIE IITOPMOBBIE BaJIbI,
MIPO/IOJIKATOIIMEC TeCYaHbIMU IUIKaMu. Mak-
CUMaJIbHOE TIPEBBIIIEHNE HAJ| YPOBHEM MOpS
Ha I10JIyOCTPOBE COCTaBJIfAeT 8 M.

B ceBepo-3amnaziHOM YacTH OJIyOCTPOBA HAXO-
ZIUTCA JIATYHA, Ha3bIBaeMas 03epoM BecsioBckum,
mIyOOKO BJAIOIIASICA B €r0 TeppuTopuio. /[yinHa
ee COCTaBJIsAeT OKOJIO 3 KM, IIIUPHUHA U3MEHAETCA
OT 150 710 700 MeTpoB. lleHTpasbHAA U r0KHAA
YacTH MOoJIyocTpoBa BecsioBekuii crtbHO 326010-
YeHbl, UMeIOTCs HeOOJIbIIINe BO/I0EMBI.

Hcropus obpa3oBaHus 1MoayocTpoBa Becsios-
CKHUH ompejiesifieT OHY U3 IJIaBHBIX OCOOEHHO-
CTel IMOYBEHHOTO TOKPOBA — MOJIOZIOCTh U CJIa-
60e pasButue mouB. [ToMHUMO 3TOro, Ba*KHBIM
¢axropom popMHUPOBAHNA II0YB HA IOJYOCTPO-
Be fABJAETCA 3a00J0UYEHHOCTh OOJbIIeNd YacTh
teppuropuu. Ha ocHOoBe Mopdosornyecknx
ONMCAaHUN aBTOPAaMH BBISBJIIEHO, YTO BEYIIUM
IIPOIIECCOM B IIOYBAX SABJISAETCA HAKOIUIEHUE
rymMyca WX JIepHOBBIM mporecc. CoOCTBEHHO
IIOYBEHHBIN ITOKPOB IOJIyOCTPOBA IIPE/ICTABIEH
IIOYBAMU C PA3HOU BBIPAKEHHOCTBIO JIEPHOBOTO
IpoIecca, B HEKOTOPBIX MeCTaX ¢ NMpU3HAaKaMHU
topdoHakorieHus. [IpescTaBieHbl MOYBHI IBYX
OT/IEeJIOB CTBOJIA MOCTJIUTOTEHHBIX ITOYB (JIepHO-
BbI€ (CEPOTYMYCOBBIE) U TICAMMO3EMBI) U OZTHOTO
OT/leJIa CTBOJIA CUHJIUTOTEHHBIX IOYB (aJIJTIOBU-
aJIbHBIE JIEPHOBBIE (CEPIYMYCOBBIE)).

JlagmmadTHAag ~ CTPYKTypa  IOJIyOCTpPOBa
IIpe/ICTaBJIeHa HECKOJIbKUMHU YPOUHUIIAMH: JI0-
MHUHAHTHBIMU SABJIAIOTCA Pa3HOTPABHO-MOP-
I[UHUCTOLIUIIOBHUKOBbBIE JIyra Ha JIEPHOBBIX
(ceporymycoBBIX) IIeCYaHBIX IOYBaX Ha ILJIO-
CKHX YYaCTKax TEPPACHI B CEBEPHOH YACTH MOy
OCTpOBA U ITIOBCEMECTHO Ha BaJIaX ¥ CKPBITOILIO/ -
HOOCOKOBBIe 00JI0Ta WU 3a00JI0UEeHHbIE JIyTa
B ITIOHM)KEHHBIX YYACTKAX Teppachl MeXX/ly Baja-
MH B IIEHTPAIILHOMU U I0?KHOU YaCTSIX IOJIYOCTPO-
Ba, a TaKKe MATKOKOJIOCHSIKOBBIE JIyTa Ha IICaM-
MO3eMax 10 6eperoBbIM BajiaM, BCTPEYaIOIuecs
IIOBCEMECTHO. B 11es10M 103KHaA U IeHTpaibHAsA
YaCcTH IOJIyOCTpOBa 0oJsiee OJHOOOpa3HbI, YEM
ceBepHas, UTO OTYACTH CBA3AHO ¢ UX Oosiee MO-
JIOZIBIM BO3PACTOM, a TAaKKe HAUTMYHNEM 03€pPHOTO
QJUTIOBUA B CEBEPHOU YaCTH.

[ToseBbIe pabOTHI IPOXO/IVIIH B T€UEHUE UIOJISA
2014 rozaa. [l npoBezieHusa paboT MO IMOYBEH-
HOMY KapTorpadupoBaHHIO OblIa IPOBE/EeHA
maHAmadTHAA WHAUKAIUA MECTHOCTH IO pe-
3yJIbTaTaM JIeU(PUPOBAHUA KOCMHYECKOTO
CHUMKA U 1oJieBoro oocsienoBanus. [1o cHUMKy
OBUIO TIPOBEEHO IIpe/IBAPUTEIbHOE BU3Yaslb-
Hoe ielmu(prupoBaHue PaCTUTEIBHOTO IIOKPOBA
U OTMeYeHBbl IpeAIroJiaraemMble JaHAIa(THbIE
KOHTypa. /Il yCTaHOBJIEHUs IMOYBEHHO-JIAH/I-
ma@THBIX CBA3EH B Pa3INYHBIX JIAHAIA(THBIX
yCJIOBUAX OBUIM 3JI0KEHBI ITOYBEHHBIE paspe-
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3bl, OIFICAHBI ITIOYBBI, OBLJIO OIIPE/IEJIEHO UX Me-
CTO B KjaccudUKANUU 2004—2008 TO/I0B, CJie-
JIaHBI KOMILIEKCHBIE JIaH/[ITA(THHIE OTTUCAHUS.

OpurnHayipbHBIN MaciITab TOYBEHHOU (pHC. 1)
u saaamadTHON (puc. 2) KapT — 1:10 000. [na
myOJIMKAIMK B HACTOSAIIEN CTaThe OH YMEHbIIIEH
IIPUMEPHO /10 1:30 000.

Pacnipeniesienrie  TOYB B JIETEHJZE HUJIET
[0 TPHUHIUIY OT 30HAJIbHBIX IIOYB IJIAKOPOB
(mepHOBBIE) K MHTPA30HAJIbHBIM IOYBAM IIO/T-
YHMHEHHBIX JIAHAMADTOB (Q/TIOBUATBHBIE JIEp-
HOBBIE). 3aBepIaeTcsl CIIUCOK COYETAHUSIMU
mouB. /[yifi cokpamieHHOTO 0003HaueHUs MOYB
U TIOYBEHHBIX COYETAHWN HAa ITOYBEHHOU KapTe
U B JIET€HJIEe TPUMEHSIOTCA OyKBEHHbIE WHIEK-
CBbI, OTpa’kaloIye HavYaJbHble OYKBHI M3 Ha3Ba-
HHs TUIA TOYB. ['paHysIOMeTpHUYECKUI COCTaB
MMOYBOOOPA3YIOINX TOPOJ B JIETEHJIE K KapTe
yKa3aH B Ha3BAaHUM BCEX IOYB, KPOME IICAM-
MO3€MOB, KOTOPBIE, COTJIACHO ITOYBEHHOU KJlac-
cudpukanuy, GOpMUPYIOTCA TOJIBKO Ha Ilecya-
HBIX OTJI0KeHUAX. OOBOJHEHHOCTD IIOYBEHHOTO
npoduad Ha KapTe Oblla IMOKa3aHa IITPUXOB-
ko#. Kakz1oMy THITy ITOYBBI IIPUCBOEH IBET, ac-
COITUMPYIOIIUICA C KAaKUMHU-JIMOO0 CBOWCTBAMU
I0YB, HAmpUMep IBeTOM. MHTpa3oHaJIbHBIM
IMOYBaM — aJUTIOBHAJIBHBIM — IIPHUCBOEH 3€JI€-
HBIH LBET.

CrpykTypa JiereHpl JIaHAIMIA(PTHON KapThl
IIOCTPOEHA HA TAKCOHOMHUYECKHUX ITIpeJICTaBJIe-
HHUAX O KOHKDPETHBIX JIAaHAIIA(PTHBIX BBIIEJIaX.
[lepBUYHBIM TPU3HAKOM, KOTOPBIA BBICTyTIAET
B O0JIee BHICOKOM TaKCOHOMHYECKOM PAHTe, SB-
JisieTcsi TeoMopOJIOTHS YPOUHINA. BropuaHbIM
MMPU3HAKOM SBJISIETCS BHUJIOBOU COCTaB PaCTH-
TeJIbHOCTU, KOTOPBIA dYallle BCero o0yCIOBJIEH
PEXMMOM YBJIQ>KHEHHUS, a TAKKe HAXOJUT OTpa-
JKeHUe B mouBooOpaszoBanuu. l[Bera manamadt-
HOU KapThl CTPOTO HE PErJIaMEHTHUPYIOTCS, I10-
BTOMY OHH OBLTH TOA00paHBI CAaMOCTOSTETHLHO
C YAaCTUYHOU OIOpOH Ha JIaHAA(THYI0O KapTy
octpoBa Kynamup [1]. /[J1s1 BUZIOB ypOUHII] IIBETA
BBIOMPAJIUCH XOPOIIIO PA3JTUUYNMBbIE, JIJISI TI0/[BHU-
JIOB — OTTEHKHU O[HOTO I[BETA.

AHanu3 NMOYBEHHOU KapThl (CM pHUC. 1) IO-
3BOJISIET BBIIEJIUTH CJIEAYIONINE 3aKOHOMEPHO-
CTU pacrpezieJieHUus] TUIOB W TIOATHUIIOB TOYB
Ha usydaeMoi Teppuropuu. Hambosee passu-
THI TIOYBBI CEBEPHON YACTH IIOJIyOCTPOBA, OHU
ObUIH OmpezieJieHbl KaK JIEpHOBBIE (CEporyMy-
coBbie). B coorBercTBUM ¢ «IloseBBIM ompeze-
suresieM mouB Poccum» [5] /iepHOBBIE TTOYBBI
celyeT Ha3bIBAaTh CEPOTYMYCOBBIMH, OJHAKO
aBTOpaMu OBLIO MPHUHATO PEIIeHNE OTMETHTH

JlaHHble TIOYBBI HAa KapTe KaK «J€PHOBBIE»,
TaK KaK JAaHHBIM TEpPMUH, [0 HAIIeMy MHe-
HUIO, JIy4llle OTpakaeT HalpaBJIeHUe IIpolecca
moyBooOpa3oBaHus JaHHBIX MMOYB [3]. IOkHee
B IIOYBAX JIOKAJIbHO IUATHOCTUPYETCS IMPOoILiece
TOPMOHAKOIUIEHUS, BCTPEYAIOTCS JIEPHOBbIE
(ceporymyoBbie) oTopdoBaHHBIE ITOYBHL. B ape-
ajie ZIEPHOBBIX ITOYB TAKKe BCTPEUYAIOTCS TIOUBBI
C HEpPa3BUTHIM I'YMYCOBBIM TOPHU30HTOM: IOJ-
CTHUJIOYHO-TOP(AHBIA TOPU30OHT B HHUX 3aJjera-
eT HEeIOCPEe/ICTBEHHO Ha IIeCYaHOU Mopojie. ATO
MIOYBHI OBLIM OTHECEHBI HAMH K IICAMMO3eMaM
rymycoBbIM [5]. Ha 3HaumTebHOU ILIOIIAIU
B Ipejieslax paccMaTpUBaeMON TeppPUTOPUH
JlepHOBBIE OTOP(OBAaHHBIE IIOYBHI UEPEYIOT-
ca ¢ mcammozemMamu. Mx cmeHa oOycsoBiieHa
MHUKpopesibeoM: JiepHOBble OTOp(QOBaHHBIE
IIPUYPOUYEHBI K IOHMKEHUAM, a ICAMMO3€eMbI —
K ITOBBIIIIEHUAM. XapaKTep reHeTUIECKON CBA3HU
Me3K/1y STUMU II0YBAMHU ITO3BOJISET Ha3bIBATh UX
yepeZI0BaHUE B IPOCTPAHCTBE MEJTKOKOHTYPHBI-
MH COYETAHUAMU.

Bosplryio  yacTh IOJIyOCTPOBA 3aHUMAIOT
3abosioueHHble 3emuu. [Ipu 3TOM OTMedaer-
¢l MHTepecHas 0COOEHHOCTH IepeyBIaKeHHBIX
IIOYB — OTCyTCTBHE oryieeHus. Hu B omHOM
13 pa3pes3oB CO CTOSYEeH BOZOHM He OBLIO OTMe-
YeHO MPU3HAKOB Pa3BUTHSA IJIEEBOTO IIPoIlecca.
JlaHHBIN (aKT 3aTPyAHAI COOTHECEHHE BCKPBI-
TBIX ITI0YB C KJIACCU(PUKAIIUAMU, B KOTOPBIX CTPO-
ro IO/Ipa3yMeBaeTcs HajJuudue oryieeHus B 0o-
JIOTHBIX TOYBax [3, 5, 6]. B aTOM ciryuae Hamu
OBIO TPUHATO O0O3HAUYEHUE «BOJOHACHIIIEH-
HbIe», OTPAKEHHOE B UH/IEKCe IIOYUB KaK IO/ITHII.

[IpubperxHble 30HBI, IpeJCTaBIEHHBIE Oe-
pPeroBpIMHU BaJlaMH, XapaKTEPU3YIOTCA PaCIIPO-
CTpaHEHHeM IIcaMMO3eMOB. B paiioHe o3epa
BecsioBckoro Ha IepUOAUYECKH 3aTOIISEMBIX
ydacTkax GOpMHUPYIOTCSA aJITIOBHAJIBHBIE JIEPHO-
Bbl€ IIOYBBI.

ITo mpexacraBieHHOU JaHAIMIAPTHON KapTe
(cM. puc. 2) MOXKHO PacCMOTPeTh 3aKOHOMEPHO-
CTH B IIPOCTPAHCTBEHHOM pa3MeIl[eHUU Pa3HbIX
BU/I0B ypouuil. KpymHblii Mmacmrtab ucciiesno-
BaHUA MO3BOJISIET TOBOPUTH IIPEUMYIIIECTBEHHO
00 a30HAJIBHBIX KOMILIEeKcaxX. [Ipu aTomM oHH 06-
pasyioT 3aKOHOMEPHBIE COUEeTaAHUS.

OnHUM U3 BU/IOB IOMUHAHTHBIX YPOUHII] BBI-
CTYHAIOT Pa3HOTPABHO-MOPIIUHUCTOIINIIOBHU-
KOBBIE JIyra Ha JIEPHOBBIX (CEpOTyMyCOBBIX) IIO-
YBaX Ha IUIOCKUX y4acTKaX TePPaChl B CEBEPHOM
YacTU IOJIyOCTPOBA U IIOBCEMECTHO Ha BaJlax.
JlaHHBIN BH/ YPOUHIIA IPUYPOUYEH K O0see BbI-
COKHM U IUIOCKUM YY9aCTKaM MOPCKOH Teppachl,
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Puc. 1. lNo4BeHHQs KAQpPTA MOAYOCTPOBA
Becaosckum. MoyBbI:

1. AepHOBbIE MEeCYAHbIE.

2. A€PHOBbIE OTOPCOOBAHHbIE MECHAHbIE.
3. AEPHOBbIE MECHAHbIE BOAOHACHILLIEHHbIE.
4. [ICaOMMO3EMBI.

5. [TCaMMO3EMBI TyMYyCOBbIE.

6. [lcamMmOo3EMbl BOAOHACHILLIEHHbIE.

7. AAAIOBUAAbHbBIE A€PHOBbIE MeCYaHble.
CoYyeTaHms NoYs:

8. AepHOBbIE OTOPCPOBAHHbIE MECYAHbIE
M MICAMMO3EMBI.

Heno4yseHHbIe 06PA30BAHMS:

9. [NecyaHbIe MASXKM.

I7le He MMPOUCXOJUT 3aCTanuBaHUs BOJIbI. BumoBoM co-
CTaB TOTO YPOUYHIIA HEOHOPOJIEH B PA3HBIX YACTAX
IIOJIyOCTPOBA, COOTHOIIIEHHE BH/IOB-/IOMUHAHTOB Me-
HSIETCS B T0JIH3Y PA3HBIX BUJIOB B 3aBUCUMOCTHU OT yC-
JioBuil Mecroobutanus. [ToBceMecTHO Ha Basiax Ipe-
obJ1ajiaeT MUIIOBHUK MOpIMUHUCTHIN (ROsa rugosa),
TOT/Ia KaK Ha 0oJjiee TMJIOCKUX y4JacTKaX OH yCTYIIaeT
MECTO Pa3HOTPABbIO, B YACTHOCTH TAaKUM BHaM, KaK
KpacoaHeB cbeziooubIl (Hemerocallis esculenta) upruc
metunucteii (Iris setdsa), mumua maypekaa (Lilium
pensylvanicum). Ilog Takum jyramu GOPMHUPYIOTCS
MaJIOMOIIIHbIE JIEPHOBBIE (CEPOTYMYCOBBIE) ITECUAHbBIE
IIOYBBI, HHOTZ]A OTOP(GOBAHHbBIE. ATO YPOUHIIE BCTPE-
YyaeTcs Ha MPOTSIKEHUH BCETO MOJIyOCTPOBA ¢ HEOOJTh-
IIUMH MOUPUKATASIMH.

BTOphIM JOMHHAHTHBIM YPOUHUINEM BBICTYIIAIOT
CKPBITOILIOTHOOCOKOBBIE H60JI0TA MJIN 3a00JI0UeHHbBIE
JIyra B MIOHMKEHHBIX yUYACTKAaX TEPPACHI MEXKAY Basia-
MU B IEHTPAJIbHOU W I0KHOU YaCTSIX IOJIyOCTPOBa.
B oTsimume OT OMMCAHHOTO BBINIE YPOUHINA, BHUIO-
BOM cOCTaB JaHHOTO 0OoJiee OJHOPOJEH: OJHO3HAU-
HBIM JIOMHUHAHTOM BBICTYIIA€T OCOKA CKPBITOILIOAHAS
(Carex lyngbyei), k KOTOpO¥ MHOT/Ia IPUMEITUBAIOT-
¢l HEKOTOPbIe BU/IbI PAa3HOTPABbs. JlaHHOE YPOUHIIEe
IIPEUMYIIIECTBEHHO BCTpedaeTcs B 0Oojiee MOJIOJIOU
W HU3KOHW IO’KHOU YacTU IIOJIyOCTPOBA, B CEBEPHOU
€ro TPETH OHO IPeJICTaBIeHO (parMeHTapHO HEGOITb-
MU ISITHAMU.

Hesb3ss He OTMETUTh HAJIMYKE MPUPOHO-AHTPO-
ITOT€HHBIX KOMIIEKCOB Ha TEPPUTOPHUH I1OJIyOCTPOBA.
B mepByo ouepennr 3T0 3abpoieHHble GOpTHUKA-
[IMOHHBIE COOPYKEHHS C PA3HOTPABbEM U 3aPOC/ISIMU
IIUIIOBHUKA MopInuHucToro (Rosa rugosa) ¢ yuacTu-
em O6ambyunuka (Sasa kurilensis). OHu BcTpedaroT-
cs Ha CaMOM CeBepe U B I0JKHOH YaCTH I10JIyOCTPOBA.
Takke Ha TEPPUTOPHUH IOJIyOCTPOBA «BecsoBCcKumii»
HaXoAATCsl 3a0pOIIeHHbIE OKOIIbI, OTBAJIbI KOTOPBIX
TaK)Ke Mopocau 0aMOyYHUKOM M IMUIOBHUKOM. WX
JIMHEHHBIE CTPYKTYPBI XOPOIIO ITPOCJIEKUBAIOTCS
10 KOCMHYECKOMY CHUMKY.
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Puc. 2. AQHALLQQDTHAS KQPTA NOAYOCTOOBA
BecaoBckui.

Ypouurua:

EcrecTtBeHHble ypoumLLQ:

1. MecYaHsble Nas>ku 6e3 NoYBEHHO-PACTUTEABLHOIO
MOKPOBA.

2. [lecyaHble 6eperosble BAAbI U AIOHbI C MECYAHbIMM
MASPKAMM C PA3HOTOABHO-MSITKOKOAOCHSKOBBIM AYrOM
6e3 MoYBEHHOrO MOKPOBA MAM HO MOUMMUTUBHbIX
NCAMMO3EMAX.

KpyrHble, BbBICOTOM AO 3,5 M MECYAHbIE BAAbI

M AIOHbI: 3 O — CO 3AQKOBO-PA3HOTPABHO-
MOPLLUMHUCTOLLIMIOBHMKOBBIM AYTOM HQ A€PHOBbIX
(CceporoymycoBbixX), AEPHOBbIX (CEPOryMYCOBbIX)
OTOPCOOBAHHbIX MOYBAX M MCAMMO3EMAX; 3 6 —

C HU3KOTPABHbIM AYTOM C YYACTUEM AIOTMKQA MOA3Y4Ero
HQ AEPHOBbIX (CEPOryMyCOBbIX) MOYBAX.

4. Cy6ropm3oHTAAbHbIE MOBEPXHOCTM ABPA3MOHHO-
QKKYMYASTUBHbIX M QAAKOBUAAbHbIX MOPCKMX
NecYaHbIX TEPPAC MAOCKME C PA3HOTPABHO-
AOMMHOBUAHOTEPMOINCUCOBLIM AYTOM HQ AEPHOBbIX
(ceporymycCoBbixX) Mo4YBaX.

CybBropm13oHTAAbHbIE MOBEPXHOCTH ABPA3MOHHO-
AKKYMYASITUBHbBIX M AAAIOBUAABHbBIX MOPCKMX TEPPAC,
OCAOXKHEHHbIE NMEeCYAHbIMM BAAQMM PA3HOM BbICOTbI:
5 a — C pPA3HOTPABHO-MOPLLIMHMCTOLLIMMIOBHUKOBbIM
AYTOM HQ CEPOryMYCOBbIX MOYBAX; 5 6 —

C PA3HOTPABHO-CbEAOBHOKDACHOAHEBOBbIM-
MOPLLMHNCTOLLIMMTOBHUKOBBLIM AYTOM HO AEPHOBbIX
(ceporymycoBbix) MOYBAX M MCAMMO3EMAX
YMYCOBBIX; 5 B — C PA3HOTPABHO-AYrOBOMSTAMKOBBIM
AYTOM C Y4QACTUEM LLIMMTOBHMKO MOPLLIMHMUCTOrO

HQ AEPHOBbIX (CEPOryMyCOBbIX) U AEPHOBBIX
(ceporymycoBbix) OTOPQPOBAHHbIX MOYBAX; 5 T —

C PA3HOTPABHO-CbeAOBHOKPDACHOAHEBOBbLIM

C Y4ACTUEM LLIMMNOBHMKA MOPLLMHUCTOIO AYyrom

HQ AEPHOBBLIX (CEPOryMyCOBbIX) MOYBAX.

6. MlAocKkas HM3KAS 3ATOMAIEMAS MOPCKAS TEPPACA,
CAOXKEHHQAS 03EPHbIM QAAIOBUEM, C PAIPEXKEHHBIM
[PACTUTEABHbIM MOKPOBOM C MPEOBACACHMEM
AQMNYATKM DreAd 1 COAIHKM Komaposa

HQ QAAKOBMAABHBIX AEPHOBbIX (CEPOryMYyCOBbIX) MOYBAX.
[TOHWMXKEHHbIE YH4ACTKM ABPA3MOHHO-AKKYMYASTUBHBIX
1 QAAIOBMAAbHbIX MOPCKMX MECYAHbIX TEPPAC

MEXAY BAOAAMMU: 7 A — MAOCKME, 30O6OA0YEHHbIE

C CKPbITOMAOAHOOCOKOBBIMU AYTAMM C YHACTUEM
OTAEAbHbIX BUAOB [PA3HOTPABLS HO MCAMMO3EMAX
BOAOHACHILLLEHHbIX; 7 6 — BOrHYTbIE, C 30BOA0YEHHbIMM
CKPbITOMAOAHOOCOKOBO-COMHMUTEABHOCHUTHUKOBbBIMM
AYTOMM HO MCAMMO3EMAX BOAOHACHILLIEHHBIX.

8. bepera 6oAOT 1 03EP C 3APOCAIMM POro3a
LLIMPOKOAMCTHOTrO.

[ToMPOAHO-AHTPOMNOrEHHbIE KOMMAEKCHI:

9. 3a6poLLEHHbIE KAPbEPbI C HU3KOTPABHbBIM AYTOM.

10. 3ab6poLueHHbIe POPTUCOUKALMOHHBIE
COOPYXKEHMS C PA3HOTPABLEM M 3APLOCAIMM
LLIMMOBHMKA C Y4ACTHMEM CA3bl KYPHUABCKOM.

AMHENHbIE OObEKTbI:

Q) KOMMAEKChI 3aB6POLLIEHHbIX OKOMOB M OTBAAOB 3€MAM
MOA LLUMMOBHMKOM M BAMBYYHUKOM.

6) MoAeBbie AOPOTH.
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BbiBoabl. CocTaBieHa MOYBEHHAs KapTa I10-
JIyocTpoBa B MaciiTabe 1:10 000, KOTopas MoO-
JKeT OBITh UCITOJIb30BAHA /IJIS1 U3YUYEeHUS HCTOPUU
Pa3BUTHsA IOYBEHHOTO IIOKPOBAa IIOJIyOCTPOBA.
Hawubosee x0opoiio pa3BUTHI ITOYBBI CEBEPHOM,
OoJsiee mpeBHEN vacTu nosyoctpoBa. OHU ObLIH
ompeziesieHbl Kak JiepHoBble. K 1ory, oT apeana
JIEPHOBBIX IIOYB, TEPPUTOPHUA XapaKTepU3YyeT-
cs YepeloBaHMEM IIeCYaHBIX KOC U OOJIOTHBIX
npoctpaHcTB. K mecuyanplM KocaM IPUYyPOUYEHO
(opmupoBaHuEe MEJIKOKOHTYPHBIX COYETAaHHUI
JIEPHOBBIX OTOP(OBAaHHBIX IOYB U IICAMMO3€-
MOB. 3a00I0UeHHbIE 3eMJIN XapaKTepU3yIoTCs,
B OCHOBHOM, PacIpOCTpaHEHUEM I1ICAMMO3EMOB.
B cBsA3H ¢ 5TUM, BBIABJIEHBI BeyIHe IPOIECChH
M0YBOOOpa30BaHUsA — TyMycOo- U TOP(OHAKO-
wieHue. IIpu 5TOM TJieeBBIN IIpOIECC B ITOYBAX
Pa3BUBAIOIINXCA B YCJIIOBUAX IEePeyBIAKHEHUS
371ecb MOP(OJIOTUYECKH He BbIpakeH. [laHHBIN
dakT 3aTpyZHAT COOTHECEHHE BCKPBITHIX IOYB
¢ wiaccudUuKaAUAMH, B KOTOPBIX CTPOTO IOJ(-
pasyMmeBaeTcs HaJIW4YUe OIJieeHUs B OOJIOTHBIX
IIOYBax.

[TonyuenHas sanamadTHAA KapTa IO3BOJIA-
eT U3Yy4YUTh I'eOCUCTEMBI I10JIyocTpoBa Becios-
ckuil. OHa cozepkuUT nHGOPMAIUIO O peibede,
pacTUTEILHOM IOKPOBE U ITOYBAX TEPPUTOPUH,
II03BOJIsIeT BBIABUTH (PAKTOPHI JIaHAMADTHON
nubdepeHnInanuu  U3y4aeMOll TEPPUTOPHUH:
VBJIQXKHEHHOCTh TEPPUTOPHH, BBIpakaeMas
yepe3 OTHOCUTEJIBHYIO BBICOTY U MOpPQOJIOTHU-
YecKue XapaKTepUCTUKH Me30(opM pesbeda,

a Tak)xe, BEpPOATHO, BO3pAacT (POPMHPOBAHUA
TEepPPUTOPHU.

Bricokasgs MHQOPMATHUBHOCTh  CO3J@HHBIX
KapT InoaTBep:kAaeT 3(P@eKTHBHOCT IIPOBe-
JIEHHBIX TIOJIEBBIX Pa0OT U KBAIM(PUKAIIUIO CO-
craBuTesiell. KapTel MOTYT CIIy>KHTh OCHOBOH
JUIA TAJIbHEUIIIero U3ydeHUus MPUPOJBI MOJIyO-
CTPOBa KaK yHUKAJIbHOTrO 00beKTa. C MpUBA3KON
K JIaHAIIa@THBIM KOHTypaM BO3MOKHO BbIZeJIe-
HHE MeCTOOOMTAaHWH OT/IeJIbHBIX BHUJIOB pacre-
HUU U )KUBOTHBIX.

B panpHelIeM IJIaHUPYeETCSA IPOBEZEHUE
paboT MmO IMOJIEBOMY TEMaTHUYECKOMY KpPYIIHO-
MacmTabHOMYy KapTOrpadUpOBaHUIO APYTHUX
YYaCTKOB B Ipefiesiax I0KHOU rpynnbl Kypuiib-
CKHUX OCTPOBOB.

ABTOpBI BBIpQXKAIOT TJIYDOKYIO IIPHU3HA-
TEJIBHOCTh COTPYJHUKAM Kadeapbl TeOXHMHU
snaHamadgToB U reorpaduu nous reorpadpuye-
ckoro daxkynpreta MI'Y um. M. B. JlomoHOCO-
Ba nmpodeccopy M. 1. 'epacumoBoil u crapiie-
My HaydyHOMy coTpyaHuky M./I. Borganosoi
32 IIOMOIIIb B COCTaBJI€HNUH U O(POPMJIEHUH T10Y-
BEHHOU KapTBhI.

¥Paboma 8vlnoaHeHa 8 pamkax

npoexmoa, no00epHCaHHuLX 2paHmom POOU
13—05—00904 u epanmom IIpe3udenma

P® noddepacku 8edyuux HaQyUHbLX UWKON
HIII-2248.2014.5.

Peyenzenm: doyenm kagedpsvl kapmoepa-
¢duu u ceoungpopmamuxu H.A. AnexceeHko
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E. V. Konshina
Lomonosov Moscow State University

APPLICATION OF MODIS MCD45 DATA FOR BURNED AREA
CALCULATION IN BOREAL ZONE OF THE EUROPEAN PART
OF RUSSIA

Information on burned areas is very useful data for retrospective estimation of the role of forest fires. One of the
sources for this information is data obtained from the sensor MODIS. In this research, the data MODIS MCD45 was
checked for quality and availability. After the positive results the spatial and temporal analysis of forest fires and
burned areas was conducted. The tendency of distribution of forest fires across the boreal zone of the European part
of Russia was analyzed. The calculation of burned areas across the regions and landscapes was performed.
Keywords: forest fires, boreal forest, MODIS MCD45, taiga.

E.B. KoHbwKnHa

MCNOAb3OBAHUE AAHHBIX MODIS MCD45 AASl OLLEHKW NAOLLLAAEW BbIFrOPEBLLWUX TEPPUTOPUN
BOPEAAbHOTO NOANOSACA EBPONEACKOMN YACTU POCCUU

JlaHHBIE O IUIOMIA/SAX BHITOPEBIINX TEPPUTOPHH MIPECTABIIAIOT COO0N KaueCTBEHHBIN MaTEPHUAJI JIJI PETPOCIEKTHB-
HOU OIIEHKH POJIU MUPOreHHOoro ¢dakTopa. OJTHIM U3 UCTOYHUKOB TaKOU MH(GOPMAILMH SBJIAIOTCA JAHHBIE CEHCOPa
MODIS. B pa6ote 6bL1a mpoBezieHa olleHKa KayectBa gaHHBIX MODIS MCD45. I1o y/1I0BJIETBOPUTEIBHBIM PE3YJIb-
TaraMm ObLT IIPOBEJIEH TPOCTPAHCTBEHHO-BPEMEHHON aHAJIN3 0YaroB BOSHUKHOBEHUS U PACIIPOCTPAHEHHUS MT03KAPOB
Ha TeppuTopuu 60peasbHOrO Nojnosica Epponerickoii wactu Poccuu. BoIsBIEHBI TEHAEHIIUY TUPOTEHHOTO (haKTOpa
B IIE€JIOM, & TAKKe 10 CyOBEKTaM U JIaH/IIa(PTHBIM 30HAM.

KiroueBble cJIOBa: JIECHBIE I0OXKAPbI, bopeasibuble ieca, MODIS MCD45, Taiira.

K.B. KoHbLuMHa

BMKOPUCTAHHS AAHUX MODIS MCD45 AASl OLLIHKU NAOLL BUTOPIAUX TEPUTOPIN BOPEAABHOTO
MIANOSACY E€BPOMEACHKOI YACTUHU POCII

JlaHi mpo IWIoIli BUTOPLINX TEPUTOPIH € AKICHUM MaTepiaioM JIJIsl PETPOCIIEKTUBHOI OI[iIHKH POJIi MipOreHHoro dak-
Topa. OHUM i3 xepent Takoi iHdopmarii € gani ceacopa MODIS. ¥V po6ori Gysia mpoBesieHa OIiHKa SKOCTI JaHUX
MODIS MCD45. 3a 3a7I0BUIbHUMHU pe3yJIbTaTaMU OyB MPOBEJIEHUI TPOCTOPOBO-YACOBUI aHAJII3 OCEpeKiB BUHUK-
HEHHs Ta MOIIUPEHHS MOXKeXK Ha TEPUTOPii bopeaTbHOro mifnosicy €Bporelicbkoi vactunu Pocii. BusiBiieHo TeHieH-

ii mporeHHOroO haKTOPA B IJIOMY, @ TAKOXK 32 Cy0 €KTaMH 1 JTaHAIIa)THUMHI 30HAMH.
KarouoBi ciroBa: J1icoBi moskeski, 6opeasnpHi sticu, MODIS MCD45, Taiira.

Introduction. Fire is an inevitable natu-
ral part of the functioning of many forest eco-
systems. Fire is one of the natural forces that
have influenced different ecosystems over time
and as a natural process, it serves an important
function in maintaining their health. In bore-
al ecosystems, fires play role of a natural driver
of vegetation dynamics.

Boreal forest is a mosaic of species. It varies
from pure deciduous through the mixed decid-
uous, coniferous to pure coniferous stands. The
diversity of this mosaic has to do with numerous
fires, which have occurred on different land-
scapes for a long period of time. These fires dif-
fered in severity, size, frequency, etc.

Actuality. Recently, forest fires have become
more frequent and severe due to human activity
and economic development. During the summer
2010, forest fires had enormous ecological and
economic impact on the territories of the Euro-
pean part of Russia. Huge areas were burnt, in-
cluding protected areas. An understanding of fire

regimes can help in monitoring, preventing and
protecting from forest fires in the future.

Objectives: The analysis of the MODIS
burned area data in conjunction with secondary
GIS data, such as administrative boundaries as
well as land cover and protected areas, will pro-
vide fire statistics of the area burned per year
and month (in square kilometers), administra-
tive area, landscape zones. The results of the GIS
analysis provide a basis of understanding of the
fire occurrence, and its spatial and temporal pat-
terns in European boreal forest and may help in
defining important parameters of the existing
fire regimes in forest of European part of Russia.

Data and methods.

MODIS burned area data. MODIS Burned
area data (MCD45) were obtained as GeoTIFFs
from the Server of the University of Maryland,
and as HDF files from NASA (this is the offi-
cial distribution). The two products differ in file
format, extent, projection, and the amount of
metadata and Quality Assurance (QA) informa-
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tion, as well as data processing. GeoTIFFs are
easier to use to reach the current research goals,
as GeoTIFFs can be easily ingested by standard
GIS software [2]. Due to the data processing ap-
proach, the HDF data contain temporal overlaps
between the different months, for instance, each
monthly dataset contains burned area informa-
tion from the last days of the previous, and the
first days of the following months. These over-
laps have been removed in the GeoTiff prod-
uct [4]. We decided to base our analysis on the
GeoTIFF files.

GIS Data. The GIS data were provided by
Moscow State University or obtained from open
sources. For the current analysis, the shape files
of Administrative areas and landscape zones [1]
were taken.

Methods. This section describes the methods
which were applied to the data for extraction of
the burned area statistics. These steps included
projection, data quality analysis, complex of ac-
tions for intersection of data.

Data pre-processing. All data (MODIS
MCD45) and GIS data were projected to Cylin-
drical Equal Area. These projections a bit distort
the northern territories, but as these areas natu-
rally have a small number of forest fires, so this
won’t alter the results heavily. There could be
some overestimations which won’t influence on
overall statistics.

MODIS data analysis. Before conducting the
spatial and temporal analysis of burned areas
MODIS information was estimated and quality
check was performed. These steps included:

— calculation of months without data retriev-
al due to clouds, aerosols or other problems for
each pixel and year (no yearly data counted);

— calculation of months without data retriev-
al due to clouds, aerosols or other problems for
each pixel and all year (no data count for tempo-
ral analysis window);

— calculation of months in a fire season with-
out data retrieval due to clouds, aerosols or other
problems for each pixel position and all year (no
data count for analysis window in the fire season).

Results.

Data availability and quality. Data availabili-
ty of the burned area data is restricted by clouds
and haze. The analysis shows that amount of
No Data pixels decreases from the north to the
south. This indicates that especially in the north-
ern part burned areas may be missed due to fre-
quent cloud cover. The validity of the burned area
analysis of these regions may therefore be com-

promised. However, this discrepancy is within
15—25%. During the fire season, the sum of the
burned area can be underestimated by 10-15%.

Figure 1 shows the seasonal distribution of No
Data. The analysis showed that the maximum
number of No Data is detected during winter
months and November. But these months have
the lowest natural fire risk. So, this fact won’t af-
fect heavily the results. However, some informa-
tion on burned areas can be compromised in Au-
gust of 2011, 2008 and 2001. Also quite a decent
gap in available data exists in September 2011,
March 2007 and April 2002. For other months
the data is reliable.

Burned area in boreal zone. Big areas of bo-
real forests in the European part of Russia are
mapped as burned by MODIS MCD45 product.
During the fire season these areas vary from
14 to 2115 square km. According to MODIS
MCD45 data years with the highest fire risk and
the largest burned areas are 2010, 2000 and
2002. Conducted analysis shows that more than
30% of the total burned areas occurred during
the fire season of 2010.

Considering the seasonal distribution of
burned areas, two types can be defined: spring
and late-summer forest fires. Forest fires of the
first type occur during spring, some time after
the snow melts and till the moment when trees
are leafed out. For the second seasonal type, for-
est fires occur during the summer, sometimes
with the peak in August-September due to very
dry spring and summer. The analysis shows that
the largest burned areas are detected in August
2010 and 2002, in July 2000 and 2010, in June
2000 and in May 2006 and 2010.

The maximum average burned areas were
detected in August, where mean yearly burned
areas exceed 200 square km. The second month
with the largest burned areas is July. During
this month, the mean yearly burned area is
134 square km. The third and the forth months
are April and May with average 85 and 60 square
km burned every year correspondingly.

In addition, an analysis was conducted regard-
ing the mean size of the fire. This is the ratio of
the total burned area and number of forest fires.
Mean fire size denotes the average size in units
of area, of the individual fires that occur across
a landscape of interest within the given period
[3]. The mean fire size during the late-summer
period is bigger than the one during spring fires.
Thus, the mean fire size of spring forest fires var-
ies between 0,32 and 0,48 square km. For the
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summer fires, the mean size is within the range
of 0,54 and 0,57 square km.

Fig. 1. Area percentage of boreal forests in
European part of Russia with no data from
2000-2013.

Burned areas and administrative areas.The ost
fire-affected regions are located in the south
part of the target area. The most vulnerable
territories for the forest fires are the areas
of Smolensk and Pskov region. Mean yearly
burned areas in these regions are 97,74 and

W Fig. 2. Mean yearly burned area per region.

76,62 square km correspondingly. Decent
burned areas are also detected in Ryazan’,
Nizhniy Novgorod and Kaluga regions. Mean
burned areas of these territories are 50,94;
44,82 and 43,99 square km correspondingly.
The distribution of mean burned areas across
the regions is shown on Figure 2.

Burned areas and boreal landscapes. Across
the territory of the northern taiga under the
study period, the largest burned areas are detect-
ed in 2011 and 2013. The areas burned during
these years make up more than 56% of the total
burned area in the northern taiga.

In the middle taiga, the most affected year was
2010. During this year, the forest fires blighted
more than 50% of the total burned area.

In the southern taiga, there were a many years
with a high fire risk. Approximately 10-15% per
each year of the total burned area in this zone is
divided between 2002, 2003, 2006, 2007, 2008,
2009 and 2010.

In the mixed coniferous forest, the biggest
burned areas are detected in 2010, 2009 and
2002. These years make up more than 75% of the
total burned area in this zone.
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Conclusions. Forest fires are an important  area are Smolensk and Pskov regions. The largest
factor of functioning and dynamics of manynatural ~ burned areas are detected on the territory of mixed
ecosystems. Forest fires occur across all territories ~ coniferous forests and southern taiga.

of the boreal zone. After analysis of remote sensing Reviewer:
data, the most affected by fires region in the study PhD in Geography N.N. Kalutskova
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O.l. CiHHaq, A.1O. ¥TeBcbkui, B.C. Monos
XAPKIBCbKMM HALLIOHOABbHMIM YHiBEpCUTET imeHi B.H. KapasiHa

LI.I/ICPISOBE MOAEAKOBAHHSA PEABEDY AHA AKBATOPIN
Y PAMOHI YKPAIHCBKOI AVHTAPKTI/I‘-IHO'I' CTAHUIT
(AKAAEMIK BEPHAACBKNINY

V¥ crarti BUKIaIeHO KOCBi po3pobku nmudpoBux mozesen peabedy (LIMP) qHa akBaTOpill y palioHi yKpaiHChKOI aH-
TAPKTUYHOI CTaHII] «AKkasieMik BepHajchkuii». Orasamosi udpoBi Mo/iesTi CTBOPEHO 13 BUKOPHUCTAHHAM iCHYIOUHX
HaBIraIiiHUX Ta GATUMETPUYHUX KapT, 3TO/IOM iX /IETaJi30BaHO HA OCHOBI JJAaHMX €XOJIOTHOI 3HOMKH, 3/1iHCHEHOI
IIiJT Yac Ce30HHUX EKCIIEIUIIIHUX JIOCTIPKeHb 2014 P. [Ipu 06po6iIri Ta Bizyastizariii JaHUX 3acTOCOBaHI reoiHdop-
MariiiHi ta BeO-TexHoJiorii. [IMP ciyryioTh OCHOBOIO JIJIsi KOMIIEKCHOTO BUBYEHHS IiZ[BOHOTO GiOpi3HOMAHITTS
Ta OBIPYHTYBaHHS i/iei CTBOPEHHs MOPCHKUX OXOPOHHMX paroHiB y mpotokax Stella Creek ta Skua Creek mo6siusy
craHIii «AkasieMik BepHachKuii».

Kiarouosi ciaoBa: mudposi mozesni penbedy (IIMP), AHTapKTHKa, 610pi3HOMAHITTA, MOPCHKI OXOPOHHI paioHH,
I'IC.

E.U. CeHHas, A.1O. YTeBckui, B.C. Monos

LLUPPOBOE MOAEAUPOBAHUE PEAbE®PA AHA AKBATOPUM B PANOHE YKPAUHCKOM AHTAPKTUMECKOW
CTAHLLUM «AKAAEMUK BEPHAACKUIn

B craThe u3102KeH ONMBIT pa3paboTku MUbPOBBIX Mozesiell peabeda (IIMP) nHa akBaTopuil B paliOHe YKPAaUHCKOH
AQHTAapPKTUYECKOH cTaHIUU «AkaneMuk BepHasckuii». O630pHbIe ITU(MPOBBIE MOIETH CO3/IAHBI C UCIOJIb30BAHIEM
CYIIECTBYIOIUX HABUTAI[MOHHBIX U GATHMETPHUECKUX KapT, B IMOCJIEACTBUN MOJIENHU I€TATU3UPOBAHBI HA OCHOBE
JIAHHBIX 9XOJIOTHOU CHEMKH, OCYIIECTBIEHHON BO BPEMsI CE30HHBIX DKCIEAUIIMOHHBIX UCCIEIOBAaHUN 2014 T. [Ipu
00paboTKe 1 BU3yaTu3al[ii TAHHBIX TPUMEHEHbI TeONH(MOPMAIHOHHbIE U BeO-TexHosoruu. [IMP city?kaT OCHOBOH
JUIS. KOMIUIEKCHOTO U3YUYeHHUs MO/IBOTHOTO 6MOpa3HOo06pasus U 060CHOBAHUS U/IEN CO3/IAHUS MOPCKUX OXPAHHBIX
paiionoB B nmpostuBax Stella Creek u Skua Creek B6iu3u craniuu «AkaieMuK BepHaackuii».

KiroueBble ciaoBa: nubposbie mozenu penbeda (IIMP), AntapkTuka, 6HopazHooOpasue, MOPCKHE OXpaHHbIE
paiionsr, I'MC.

O.l. Sinnq, A. Yu. Utevsky, V.S. Popov

DIGITAL SIMULATION OF THE SEA-BOTTOM RELIEF NEAR THE UKRAINIAN ANTARCTIC STATION

«ACADEMIC VERNADSKY»

The article describes the experience of the development of the digital terrain models (DTM) of the sea-bottom near the
Ukrainian Antarctic Station «Academic Vernadsky». Survey digital models were created by using existing navigation
and bathymetric maps; later, models were based on detailed data of the echolocation survey that was conducted during
the seasonal field research in 2014. During the processing and visualization of data, GIS and web technologies were used.
DTMs provide the basis for a comprehensive study of underwater biodiversity and support the idea of the establishment
of marine protected areas in the Stella Creek and Skua Creek straits near the station «Academic Vernadsky».
Keywords: digital elevation model (DEM), Antarctica, biodiversity, marine protected areas, GIS.
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Beryn. HaBecHi 2015 p. Ha aHTapKTUYHY
CTaHIlil0O «AKazeMik BepHaZChKUI» yPOUYHUCTO
BIZIPA/IKEHO 20-Ty I0BUJIEHIHY YKPAiHCBHKY eKcCIIe-
JUITiI0, OZHIEIO 13 TOJIOBHUX 3a/ia4 K01 BU3HaUe-
HO y3araJIbHEeHHS YMMaJIOTrO JOCBI/Ty KOMILIEKC-
HUX JIOCJTI/PKEHb Ha CTAHII] y TOIEpeHI POKHU
[5]. BescymHuiBHO, moCTiKEHHS B AHTAPKTHIII €
CTpaTeTivHO BXKJIMBUMU /11 YKpainu. Ha psany
i3 MOJIITUYHUMU IIepeBaraMu, pe3ysabTaTH aH-
TapPKTUYHHUX JIOCT/KEHDb J03BOJIAIOTh YKpalH-
CHbKHUM BYEHHUM 3aJIMIIATHUCSA HaA MepeJIoBil JriHii
PO3BUTKY HayKH, ajike reodi3myHi, TeosIorivyHi,
MeTeopoJIoTiuHi, Oiosioriuni Ta 6araro iHImIMX
JIaHUX, OTPUMAHUX Ha CTaHIIl «AKazemik Bep-
HA/ICBKU», € CIPaB/i YHIKOUIbHUMH. TemaTu-
Ka JaHOl CTaTTI MAa€ BIAHOIIEHHS J0 JeKIJIbKOX
HaMOUIBII aKTyaJIbHUX HANIPAMIB B 00J1aCTi HayK
po 3eMJIio, a caMe OXOIUIIOE CydacHy mpobJie-
MAaTHUKY JOCJII/I>KEHb B AHTapPKTHIIi, JE€TATHHOTO
BUBYEHHA DPI3HUX AUIAHOK CBITOBOrO OKeaHy,
BUKODHCTAaHHSA HAWUOLIBII CYyYaCHUX TEXHIYHHX
3aco0iB 300py, 0OpOOKU Ta Ipe3eHTallii JaHUX,
3okpema I'IC Ta BeG-TEXHOJIOTIH.

Buxigni mepexymoBu. OxHuM i3 npiopu-
TETHUX HAIPSAMIB JIOCTIPKEHb B AHTapKTUYHO-
My perioHi Ha Mi>kHapO/THOMY Ta HAI[iOHAJIbBHOMY
PiBHAX BU3HAYEHO BJOCKOHAJIEHHA Tifjporpa-
¢diunOTO 06CTEXKEHHSA 1 KapTOrpadyBaHHA 3 Me-
TOI0 3a0e3reueHHs MOTPeOd MOpeIIaBCTBA Ta
OXOPOHU HABKOJIMIIHBOTO cepenoBUINa [4, 6].
Po6oua mporpama MixkHaposHOl rigporpadiu-
Hoi opranizarii (MI'O) Ha 2013—2017 p. p. nepez-
O6avae MOKpAIeHHS TEMAaTHYHOTO KapTorpady-
BaHHA PaliOHIB HAYKOBOTO iHTEPECY, MOPCHKOTO
MPOMUCJTY, TYPUCTUYHOI JisIJTBHOCTI, a TaKOXK
palioHiB AHTApKTUKH 3 OCOOJMBHUM CTaTyCOM
OXOpOHHU 1 ynpasiiHHA. B paMkax nux 3aB/laHb
Tigporpadiuna kowmicisi 3 nTUTaHb AHTAPKTHKHU
npu MI'O xoopsuHye nuTaHHA TigporpadivHol
3HOMKH Ta MOPCHKOI KapTorpadii B perioHi, 36u-
pae Bci 6aTuMeTpUYHI aHi, HAKONIMYEH] B paM-
KaX HalllOHATbHUX aHTAPKTHYHUX IIporpam [6].

Y paiioHi yKpaiHChKOI aHTAPKTUYHOI CTaH-
mii «AkazeMik BepHajcbkuii» OATUMETPUUHY
KapTy apxinesnary ApreHTHHCHKI OCTPOBU OyJi0
CKJIQJIEHO TIOHAJI JIECATIIITTS TOMY, 32 PE3YJib-
TaTaMU KaTEePHUX €XOJOTHUX 3HOMOK Yy 1998 p.
12002 p. [2]. KapTa cTana ckia0BOI0 YaCTHHOIO
MixxkHapoaHOoi 6aTuMeTpudHOI KapTu [IiBeHHO-
ro okeany. Kpim Toro, icHyioui kapTu paiioHy,
cKyIaZieHi BpuTaHChKUM a/iMipasiTeliCTBOM IIO-
HaJl IECATUIIITTSA TOMY, CTAJIM OCHOBOIO OKPEMHUX
kapTtorpadiunux croxeriB HamionajapHOrOo art-
snacy Ykpaiau [3]. OnnHak Bci moxibHi marepia-

JIM y payioHi craHIii «AkasemMik BepHaachkuii»
Hapasi BUMAramTh MEPEIJIsAAy Ta OHOBJIEHHS
13 HeOoOXIi/IHICTIO MiABUIIEHHSA TOYHOCTI JaHUX,
BUKOPHCTAaHHA OUIBII Cy4yaCHUX TEXHOJIOTIH Ta
MOXKJIUBOCTEN He Jinuile KaprorpadyBaHH:A, aje
1 CTBOpDEHHS MoOJieJjied HiZIBOHOTO pesbedy Ta
PI3HOMAHITHUX IIPOIIECIB 1 ABUII y MeXKax aKBa-
TOPiH JIOCI/TI/I>KYyBAaHOTO PAaliOHY.

Iness GiybII JETAJIBHOTO Ta Cy4YacHOTO BU-
BUEHHS pesbedy JHA aKBATOPiN B palioHi CTaH-
mii «Akazemik BepHajicbkuii» 3’ABHIACA K
pe3ysibTaT OaraTOPiYHUX OCII/PKEHDb ITiJIBOJI-
HOro 0iOpiI3HOMAHITTS, OPTraHI30BaHUX ITiJT Yac
YKPaiHCHKUX aHTAPKTUYHHUX €KCIIeIUIN. Y Me-
skax O10JIOTIUYHUX AOCIIiKEeHb IS BU3HAYEHHS
CTPYKTYPHU Ta Pi3HOMAHITTA OEHTOCHHUX yTPYIIO-
BaHb B aKBAaTOPil APreHTUHCHKUX OCTPOBIB, OyJI0
BUKOHAHO OibIlle, HIXK 100 JOCTIIHHUIIBKHIX
3aHypeHb Iij] BOAY Ha ITUOWHU /10 60 METPiB
y 2003—2004 p.p., Oinblne, Hi*)K 40 3aHypeHb
Ha I7IUOUHY 710 50 METPIiB y 2011-2012 p.p. 3a-
HYPEHHS 3/IIHCHIOBAINCA IS JIOCTiPKEHb BU-
JIOBOTO Pi3HOMAHITTS, SIKICHOTO Ta KiJIbBKICHOTO
cKyIaly GEHTOCHHUX yTPYIIOBaHb, OHiomMacu oOkpe-
MUX BUJiB, 300py 3pa3kiB ¢iTo- Ta 30006eHTOCY,
a TaKOX J/1g OTpUMaHHA GOTO- Ta Bifeo3o00pa-
’KeHb. Y IIPOIIECi JIOC/Ti/IKeHb Oys10 BCTaHOBJIE-
HO, 110 6ioTa € MpeKpacHUM ifleHTUdiIKaTopomM
JUHAMIYHUX YMOB HaBKOJIMIIHBOTO CEpPeIOBU-
ma (TeMmepaTrypu Ta XiMIiYHOTO CKJIajy BOJIH,
VTMOWH, YMOB OCBITJIEHOCTI TOIIO), & TAKOXK ic-
TOPUYHUX (PAKTOPIB, BUABJIEHO IIPOCTOPOBI 3a-
KOHOMIPHOCTI pO310/1lyTy 610TH y 3aJ1€3KHOCTI Bif
MIOJIOJKEHHA y pesbedi HA akBaTOpil, 3B’A30K
O6ioTHYHUX 0COOJIMBOCTEN 3 iICHYIOUUMU ITi/{BO/T-
HUMU Me30- Ta Mikpodopmamu penbedy [7].
Buxosisiun 3 bOT0, IPU MOJIAIBIIIA KaMepasb-
Hill 00pOOITi pe3ysIbTaTiB EKCHEAUITITHUX JTOCTi-
JUKeHb, BUHUKJIA i7iesd opraHisarlil €1uHo1 0a3u
JIAaHUX PO MMiABOAHE OIOPI3BHOMAHITTS Ta IIPO-
JIOBJKEHHS BIiZIMIOBITHUX JOCJII/IPKEHh HA KOMII-
JIeKCHO-TeorpadiuHill OCHOBI — i3 3aJlyueHHAM
CYJaCHUX MOKJIMBOCTEN IU(GPOBOTO MOJEITIO-
BaHHA pesibedy Ta MIPOCTOPOBOro aHamizy bio-
Pi3HOMAHITTS aKBaTOPIi.

MeToI0 JIaHOI CTATTi € BUKJIAJAEHHS JIOCBiTy
PO3po0KH U POBUX MOIEIEH pestbedy THA aKBa-
TOPil y paliOHi YKpaiHChKOI aHTAPKTUYHOI CTAHIIi1
«Akaznemik BepHazicbkuii» (Ha OCHOBI iCHYIOUHX
KapTorpadiuHux MaTepiaIiB Ta IAaHUX €XOJIOTHOL
3HOMKHM), O3HANOMJIEHHSA 3 HaIpSIMaMH iX BHUKO-
PUCTaHHA i3 3aCTOCYBaHHAM TeoiHOpMaLiiHIX
Ta BeO-TEXHOJIOTiH, BU3HAUEHHSI TIEPCIIEKTUB J0-
CJTiJI?KEHDb Ha OCHOBI po3pobiieHux [IMP.
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Bukiaa ocHOBHOro marepiaay. Ha nep-
BUHHOMY eTali peastizarii iiel moz0 KOMILIEeK-
CHOTO aHaJII3y JJaHUX PO 6i0Ty aKkBaTOPiil HA OC-
HOBI IPUB’A3KH JI0 OCOOJIMBOCTEH IIiJIBOTHOTO
penbedy, B 2013 p. OyJI0 CTBOPEHO OIJIAZOBY
nudpoBy mozensb penbedy (IIMP) nqua akBato-
pii y patioHi craHIil “Akaziemik BepHagcbkuii’”.
Ha Toif MOMeHT, 3a yMOB BiZICYTHOCTI iHIIHMX
JIAaHUX TIPO TJIUOWHU PANioOHY TOCTi?KEeHb, JJIA
nobyosu IIMP Gys10 BUKOpHCTaHO icHyI0Ui Ha-
BiramiiiHi Ta 6aTHUMETPUYHI KapTH paiioHy Ap-
TeHTUHCBKUX OCTpoBiB. Ha okpemux minsgHKax
JlaH1 yTOUHIOBJINCA 32 PaXyHOK iHdOopMaIlii mpo
ruOuHY, sKi (pikcyBasacs I yac JOCTiTHAIb-
KUX 3aHYpPEHb JIJI1 BUBYEHHSA OiOTH ITij1 yac aH-
TapKTHYHHUX exkcneaumnii. Ormsagosa [IMP mana
MIOPIBHAAHO HEBUCOKY TOYHICTb, O/JHAK /I03BO-
JINJIa BUSIBUTHU Ta KapTorpadiyHo IpeicTaBUTU
CTPYKTYpPY Ppeabedy OCIIJPKyBAaHOTO PETiOHY,
a TaKOX BUJIUTU JledKi XapaKTepHI IPUYUH-
HO-HACJIZTKOB1 3aKOHOMiIPHOCTI PO3TOBCIO/IKEH-
Hs O6ioTH.

Kaprorpadiuni maTepianu Ta TpUBUMIipHI MO-
nesti Ha ocHOBi LIMP Gysin BUKOpucTaHi mipu 06-
I'PYHTYBaHHI iJiei CTBOPEHHS MOPCBHKUX OXOPOH-

Hux paroHiB (MOP) mo6iu3sy craniii (Puc. 1).
[Tizkpecsr0l0un BUCOKE TPUPOIO0OXOPOHHE 3HA-
YeHHA JJAaHUX PO3pPOOOK, Oys10 peKOMEHJ0BAaHO
OKpeMi HOBI CKJIAJIOBI B 3MICTi €KCIIeTUIIIHHIX
JIOCTiIPKEHb YKPATHChbKUX BUEHUX B AHTAPKTHIII
Ha 2014 p. 30KpemMa, BU/IIJIEHO KJIIOYOBI JiJIsH-
KU /I BUBUEHHs OIODI3HOMAHITTS IOTEHININ-
Hux MOP, y Mexax SIKUX HPOTATOM JITHBOTO
Ce30Hy 10-01 YKpPalHChKOI aHTAPKTUYHOI eKcIle-
ATl y 2014 P. BUKOHAHO 20 JIOCIITHUIIBKUX
3a"HypeHb. [Ipu 1mpomy, OysI0 PEKOMEH/I0BAaHO
TPAUIINHI METOMH JIOCTi?KEHb OEeHTOCHUX
yIpPyIOBaHb IOTIOBHUTY aKyCTUYHHUMU CIIOCTEPE-
JKEHHSIMU 13 BUKOPUCTAaHHAM €X0JIOTa-KapTILIO-
tepa LOWRANCE HDS7® (Echosounder+GPS),
AKUU BKJIIOUEHO JI0 IEPEesiKy eKCIIeIUI[IHHOTO
criopsipkeHHs. 110 3aBepIIEHHIO eKCHeaUIlii-
HUX JIOCJIJPKeHb 3i0paHi faHi y dopmaTtax sl2,
usr Ta gpx OyJu omparboBaHi y IpOrpaMHUX Ma-
kerax DrDepth® u Sonar Viewer, kouBepTOBaHi
JUISL IOAAJIBIINX HOoCaimKeHb B ArcGIS®. Jlani
Oys0 BifipeziaroBaHo i3 GuIBTpAIi€l0 TOXUOKO-
BHUX 3Ha4YeHb 3aMipiB. OOpoOKa JIaHUX €XOJIOT-
HOI 3OMKH ITPOBOJIMJIACS TEPEBAYKHO 3a JIOTO-
Moroio iHctpymeHTy «Topo to Raster» momatky

Puc. 1. MopCbKi OXOPOHHI PAMOHM, MPOMOHOBAHI AAS CTBOPEHHS B QKBATOPISX MOBAM3Y CTAHLLI

(AKOAEMIK BEpHAACEKUID).
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Spatial Analyst. Ha ocHOBi maHux 3a mMapuipy-
TaMHU €XOJIOTHOI 3MOMKH PO3pO0JIEHO JieKiTbKa
JleTai30BaHuX IUGPOBUX MOJIeIeN pebedy
JTHA KJTIOYOBUX JIUITHOK aKBATOPiH, Y TOMY YHCIT
qutst ipoTtok Stella Creek (Puc. 2) Ta Skua Creek
mobsn3y craHIii «AkaziemMik BepHajichbKuii»,
AKI TJIAHYIOTBCA JJIA BKJIIOUEHHS JI0 CKJIAJLy
MOPCHKHX OXOPOHHUX paioHiB. Pi3Hi BapiaHTH
TPUBUMIPHOI Bigdyasizamii penbedy Ha OCHOBI
OTJIA/10BOI Ta eTastizoBanux [IMP Gyso Hanami-
TOBAHO B JtofaTKy ArcScene (Puc. 3).

[Tomanpiie o61rpyHTYyBaHHA cTBOpeHHA MOP,
y TOMY YHCJIi — 3aBJaHHSA JIEeTAIBHOTO 30HY-
BaHHA PaliOHIB OXOPOHU 0i0pi3HOMAHITTA, Oyze
BUKOHYyBaTHCA Ha ocHOBI [IMP 3 KoMILIEKCHUM
aHaTi30M reoMopdOIOTIYHUX KOHTYPIB JHA Ta
IPOCTOPOBOTO PO3IOUTY 6i0TH, 0OPMIEHHAM
BIITOBI/THUX KapTorpadiyHuX TBOPIB Ta TPUBH-
MipHHUX 300pakeHb.

BHCHOBKY i IEpPCIEKTUBU AOCTiI?KEHD.
udposi mozeni penbedy qHA aKBATOPid y pa-
HoHI craHmii «AkazeMmik BepHajicbkuii», CTBO-
PEHI Ha OCHOBI CIIEI[iaJIbHOI 3WOMKH TJIMOWH,
o0y 10BaHi 3a JIOIMIOMOTO0 HAUOLIBII CydyacHUX
reoindopManiiHux 3aco0iB, MalOTh CTaTH OC-
HOBOIO JIJISI TIPOJIOBXKEHHS JIOCIIIJPKEHD 0i0pi3-
HOMaHITTSA. OHUM i3 MPIOPUTETHUX 3aB/IaHb
JIOCTTi/I?KEHDb € CTBOPEHHS MOPCHKHUX OXOPOHHUX
parioniB y nmporokax Stella Creek ta Skua Creek.

Y mepcrieKTUBi aBTOPCHKUM KOJIEKTHBOM IIPO-
MIOHYEThCSI OTPUMAaHI pe3yabTaTU IUGPOBOTO
MO/IEJTIOBAHHSA peJibedy JHA aKBATOPiN MO6IN3Y
cTaHIil «AkazeMik BepHajchbKHUII» JOTOBHHUTHU
JIAHUMU TIPO i IBOTHUM *KUBUH CBIT (SIK y BUTJIA-
Jli HAYKOEMHHX KIJIbKICHUX Ta SKICHUX ITOKa3HU-
KiB IIpo 6i0Ty, TaK i y BUIVIAA] YHIKIbHUX (OTO-
Ta BiJIEOKA/PiB) Ta MPEACTABUTH Y JIBOX BEPCIfAX
peastizamii: HaykoBiil Ta momyssApHiil. HaykoBa

H Puc. 2. MoaeAtoBOHHS MiABOAHOTO peabedpy 3aToku Stella Creek (3a AQHUMM €XOAOTHOI 3MOMKM).

a)

Skua Creek (3a AQHUMMK EXOAOTHOI 3MOMKM).

6)

Puc. 3. CueHu TPUBUMIPHOI Bi3yQA3ALLI LMDPOBMX MOAEAEN PeAbedDY B cepeaosmLL ArcGIS
ArcScene: a) orAsA0BA MOAEAbL (3Q AQHUMM KAPTOTPADINHMX MATEPIAAIB); B) AIAIHKO AHQO 3QTOKM
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Bepcifs po3poOKU, OpIEHTOBaHA HAa peaTi3alfiio
3acobamu reoiHopMaIiiHuX cucteM Ta GyHK-
[[IOHYBaHHSA IIePEeBAKHO y cepesioBuIi ArcGIS®,
o0’e/tHa€e Bcl HasABHI fjaHi po 6i0Ty Ta MOCTIHHO
POBIINPIOBATUMETHCA 32 PAXyHOK HOBUX JIAHUX
eKCIIeIUIINHNX ocTikeHb. Ha manomy erarmi
B 1l OCHOBY IOKJIaJIeHO Habopu 0a30BUX TeOiH-
(opmarilinux mapiB y paiioni crasiii Ta mud-
poBi Mozieni penbedy 1HA, po3po06IIeH] B paMKax
HAIIUX JOCTiKeHb. [Ticis y3romkeHHs BCiX Ma-
TepiaIiB JaHUX TEMAaTUYHUX JIOC/TI/KEHD ILIA-
HYy€TbCA IHTEerpyBaTH HAyKOBY BEPCil0 PO3POOKHU
no ckiany I'IC HarioHabHOTO aHTapKTUYHOTO
HAyKOBOTO LIEHTPY [1] 3 MeToi0 3abe3neuyeHHs
MOXKJIUBOCTEHN JIOCTYILy JI0 MarepiajiB s BCiX
VKPaiHChKUX JOCTITHUKIB AHTAPKTUKU.
[TonynapHa Bepcis IMpeACTaBIEHHS ITiJIBOJI-
HOro pesnbedy Ta 6ioTH y palioHi cTaHIii Mae
OyTH po3paxoBaHa Ha IIMPOKE KOJIO KOPUCTY-
BauiB, [0 mepeabdavaEe Mpe3eHTallil0 HauOiIbII
IIKaBUX Pe3YJIbTaTiB, OJHAK i3 HEMOJIMBICTIO
penaryBaHHA Ta 0OMEXKEHHAM JIOCTYILY JI0 BChO-
ro HabOpy NEepPBUHHUX JAaHuX. [ILI0THUI TPOEKT
MIOMYJIAPHOIL Bepcii po3po0KU CTBOPEHO HA OCHO-
Bi aBTOPCHKUX MPOTPAMHUX KOJ[IB Ta BIAKPUTHX
Beb-pimens (HTML, CSS, Java-script). OcHOBOIO
JUIsT PO3POOKM TIOIMYJISIPHOI Bepcii crayim Ma-
Tepiain i3 0a3u JaHUX HAYKOBOI Bepcii, cdop-
MoBaHi B cepenoBuini ArcGIS, a Takox apxiBu
3i0paHUX JaHUX MO MiBOAHIN 6ioTi. 30KpeMma,
OTJIA/I0BA TPUBUMIPHA MO/IEJIb TEPUTOPIl i3 Ha-
JIAIITOBAHUMH TIpadiuHUMU TEKCTypaMH BHY,
BigyasmizoBaHa B ArcGIS ArcScene, Oyna ekc-
rmoproBaHa y ¢opmaT IIHPOKOTO BHUKOPHUCTAH-
Ha VRML. B akocrti BidyasizaTopa TpUBUMIPHHUX

mozeneit ¢popmaty VRML BHUKOpHCTaHO ILIariH
1711 Beb-Opaysepa «Cortona 3D», mo € 6e3ko-
IITOBHUM JUISI aKaJIEMiYHOTO BHUKOPHCTaHHS.
3a aBTOPCHKUMH MPOTPAMHHUMHU KOJIaMU HOTO
Oys10 BOYZIOBAHO /10 CKJIaAy Be0O-0O0JIOHKHU TO-
IyJIAPHOI Bepcil 13 MOKJIUBICTIO KOPUCTYBATHUCS
JUHAMIYHOIO TPUBHMIDHOI MOAEIUTIO 3 (YHK-
IiOHAJIOM Bi3yaJstizarii, OJU3bKUM JI0 MOJIEeTi
y HaykoBiil Bepcii B ArcGIS ArcScene (BUIBHO
IepeMillyBaTUCA TI0 MOJIeJli, HabJIMKaTH OKpe-
Mi JIUISTHKH, TIOBEPTaTH MOJENbh Ta BHUKOHYyBa-
TH HIII HaBiramivHi 71ii). 3a TEpBUHHOIO iJIEETO,
MIOIyJIAPHA BepCis MOXKe MeperjisA/iaThcs depes
OuThIIiCTh CydyacHUX BeO-OpaysepiB Ha OCHOBI
Web-Kit Ta HTML. Iudposi Mozeni penbedy
JTHA aKBATOPIU Ta CTATUYHI KapTH TEPUTOPIi, AKi
BKJIIOUEHI 10 MOMyJIAApPHOI Bepcii, Oy /I0MOB-
HeHi iHTepakTHBHUMU (GYHKIISIMH BHUBEJEHHS
JTO/TATKOBUX JJAHUX Y MIEBHUX TOUKAX 32 3alIUTOM
kopucryBauda (doro, TeKCTiB, fiarpaM 3HAYEHb,
PUCYHKIB TilCOMETpUYHUX IMpodisel 3a JiHifA-
MU JIOCTiKeHb 0ioTH). Y mepcrnekTuBi BeO-10-
JIaTOK IUIAHYETHCS PO3IOBCIOAUTU Y BLIBHOMY
ZIOCTYIIi Y JIOKQJIbHIA MepexKi cepeyy CIIeliaTiCTiB,
110 MPAIOIOTh 3 TEPUTOPIAMHU B PAlOHI CTAHITi1
«AkazeMik BepHajicbKuii», y BIIKPUTOMY JIOCTY-
m B IHTepHET-cepeloBHIII 1A OUIBI IITUPOKOI
ayZIUTOPIi, a TAKOK BUKOPUCTOBYBATH B HABYAJIb-
HUX ITJIAX 1 717151 BUCTYITIB HA HAYKOBUX 3aX0/1aX.
Peyenzenm:
0. 2eoep. H., npod. B. A. Ilepecadvko

Aemopu gucao8a00ms nodaxky HauioHanw-
HOMY AaHMAPKMUYHOMY HAYKOBOMY UeHmpY
3a niompumxy nposedeHuUx 00CAIOHCEHD.
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YAK 504.06; 528.946

.B. Ao6aHos, O.M. MockaaeHko, E.A. KoBaaéra, A.M. ¥YxakuHa, A.1O. 3BepeBq,
b.B. TpuwkuH, M. B. KoxaHbko, A.B. MoAskoBa

BpSHCKMM rOCYAQPCTBEHHbIN YHUBEPCUTET MMEHM AKAAEMMKA M.T. [eTpoBCKOro

NMPEACTABAEHME MHPOPMALIMN O NMPUPOAHBIX
PAKTOPAX OBLLECTBEHHOIO 3AOPOBbLY

B CUCTEMAX NOAAEPXKU MPUHATUS PELLIEEHNA

(HA MPUMEPE MEAUKO-3KOAOTNHECKOTIO ATAACA
BPAHCKOM OBAACTH)

B craTbe paccMOTpPEHBI BO3MOKHOCTH HCIIOJIB30BAHUS MeIUKO-9KOJIOTHUECKUX KapT KaK HH(POPMAIIOHHOTO pecyp-
ca JU1d IOJIeP’KKU IPUHATHUA PellleHul B 3/ipaBooxpaHeHunu. OnpesieneHa crienuduka kaprorpadpupoBaHus Mpu-
POJIHBIX YCJIOBUH ITPOrPAMMHBIMHU CPEACTBAMHU KaK (HaKToOpa 00IIeCTBEHHOTO 3/10POBbs. IIpeicTaBIeHbl IOKA3aTEeTH
KOM(OPTHOCTH yCIIOBUH JKU3HH, pa3paboTaHHbIe HAa OCHOBe crerudUKy Mpupozas! BpsHcko# obiactu. O6G0CHOBaHbI
BapUAaHTHI COIEPKAHUSA U KOMIIOHOBKH KapT OIIeHKU KJIMMAaTHIECKUX YCIOBUN, KaUecTBA HCTOYHUKOB BOZOCHAOKe-
HUS II0YB, 3eMeJIb U KOMIUIEKCA YCJIOBUH JKU3HHU JUJI HaceJeHusA pernoHa. ComocraBaeHbl 0COOEHHOCTH pacipe/ie-
JIeHHs ToKazaresied KoMGOPTHOCTH Cpesibl M 001el 3a601€eBa€MOCTH, OIIMCAHBI TEPPUTOPHATIbHBIE PA3INYNS 3HA-
YHUMOCTHU IIPUPOJIHBIX (PAKTOPOB COCTOSTHUSA 370POBbSI.

KirroueBrble ¢JI0Ba: CUCTEMBI MOJIEPKKH IPUHATUA perteHnd, I'VIC, MeIuKO-3KOJIOTHYECKUH aTIac, OLleHOUYHbIE
KapThl.

I.B. Ao6aHos, O.. MockaaeHko, €.A. KoBaaboBa, A.I. ¥xakiHa, A. lO. 3BepeBa, b. B. TpiwikiH, M. B. KoxaHbko,
A.B. NoAskoBa

NMPEACTABAEHHS IHPOPMALLIT PO NPUPOAHI AKTOPU CYCNIABHOTO 3AOPOB’ B CUCTEMAX MIATPUMKM
MPUAHATTA PILUEHb (HA MPUKAAAI MEAUKO-EKOAOTIMHOTO ATAACY BPSHCbKOI OBAACTI)

V¥ crarTi poO3IJIAHYTO MOKJIMBOCTI 3aCTOCYBAaHHS MEIMKO-EKOJIOTIUYHUX KapT AK iH(popMaIiiiHOTO pecypca Jis M-
TPUMKU IPUHHATTA PillleHb Y TajIy3i OXOPOHH 3/10POB’s. BusHaueHo crerndiky kaprorpadyBaHHs IPUPOAHUX YMOB
IIPOrpaMHIMHU 3ac06aMu sIK (haKkTopa CyCHiIbHOTO 3/10pOB’s. IIpe/icTaBieHo MOKa3HUKYU KOM(OPTHOCTI YMOB JKUTTH,
po3pobJieHi Ha ocHOBI crienudiku npupoau bpsaHcebkoi o6sacti. OGrpyHTOBaHO BapiaHTH 3MICTY i KOMIIOHOBKH KapT
OLIHKY KJIIMAaTUYHUX YMOB, SIKOCTI /I?KEPEJT BOAOIIOCTAYaHHS, I'PYHTIB, 3eMeJIb i KOMIUIEKTY YMOB KHUTTS /IS Hace-
JseHHs perioHy. CriBcTaBaeHO 0COOJIUBOCTI PO3IOITY TOKA3HUKIB KOMGMOPTHOCTI CEPEIOBUIIA TA 3aTAJIBHOI 3aXBO-
PIOBAHOCTI, OIIMCAHO TEPUTOPIAJIbHI Bi/[IMIHHOCTI 3HAUMMOCTI IPUPOAHUX (PAKTOPIB CTAHY 3/I0POB .

KirrouoBi ctoBa: crucTeMu MiATPUMKN PUHHATTS pilliedb, I'IC, MeANKO-eKOIOTiuHMI aT/1ac, OMiHOYHI KapTH.

G.V. Lobanov, O.P. Moskalenko, E.L. Kovaleva, A.P. Uzhakina, A. Yu. Zwerevaq, B.V. Trishkin, M.V. Kohanko,
A.V. Polyakova

REPRESENTATION OF INFORMATION ABOUT NATURAL FACTORS OF PUBLIC HEALTH IN DECISION SUPPORT
SYSTEMS (ON THE EXAMPLE OF MEDICAL-ECOLOGICAL ATLAS OF THE BRYANSK REGION)

The article considers the possibility of using medical-ecological maps as an information resource for decision support in
healthcare. Specificity of natural conditions mapping as a factor of public health by using specialized software is defined.
Indicators of the level of living conditions comfort based on nature specific conditions in the Bryansk region are devel-
oped. The variations of the content and layout of maps of assessment of climatic conditions, quality of water sources,
soils, land and complex living conditions of population of the region are justified. Features of the distribution of indices
of the comfort of environment and overall morbidity are composed; the territorial differences of the significance of nat-
ural factors of health are described.

Keywords: decision support system, GIS, medical-ecological atlas, assessment maps.

BBenenue. Haubosee ynaunoit ¢popmoii cu-
CTEM TIOJI/IEPKKH IPUHATHUS PellleHuH (1anee —
CIIIIP), mpejncraBiAoolledl MPOCTPAaHCTBEHHBIE
ocobeHHOCTH (DAKTOPOB CpEbl, CUYUTAOTCS
U@ PoBbIE WIHN TPAAUIIMOHHBIE (TIEYaTHBIE) Me-
JIUKO-3KOJIOTHYEeCKue aryackl. Iloaxonbl K Ha-
3HAYEHHIO, COJIePKAHUI0 U Pa3HO0Opa3Hio PyHK-
[IMOHAJIBHBIX BOBMOXKHOCTEH (717151 BJIEKTPOHHBIX
BapHAHTOB) MEJIUKO-9KOJOTUUECKUX aTJIacoB
paspaboTaHbl Ha ypOBHE OOIIUX IIpe/CTaBIIe-
Hui. [Ipeanosiaraercs, 4To Ha3HAUYEHHUE aTyiaca
MOZKeT OBITH IPENMYIIECTBEHHO CIIPAaBOYHBIM —

obecrieyrBaTh IOJIb30BaTeNe WHGOpPMaIUen
O MPOCTPAHCTBEHHOM pACIpeZieJIeHUN MaTOoJIO-
THH ¥ YPOBHS-3/I0POBbsI, WJIM CIIPABOYHO-aHA-
JINTUYECKUM — IIPE/ICTABJISATH HEITOCPECTBEHHO
WU OIIOCPEIOBAHHO (Yepe3 cojiep:kaHue aTja-
ca) B3aUMOCBSI3U MEXK/Iy COCTOSTHUEM (haKTOPOB
cpensl u 3abosieBaeMocThio. HazHaueHue, oxBaT
TEPPUTOPUU, OCOOEHHOCTU IPUPOJbI, CIEIHa-
JIN3aNus XO3AHCTBA, YPOBEHDb COIMATBHO-IKO-
HOMHUYECKOTO PA3BUTHUS PETHOHA OIPEeJIsieT
coZiep;kaHue atjaca, OCOOEHHO B OTHOIIEHHH
dakTopoB 3a00JI€BAEMOCTH, IEPEYHs MAaTOJIO-
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TUHA; TOYHOCTU IIPEJICTABJIEHUS W BPEMEHHOTO
WHTEpBasa ocpeTHEeHNs (HAKTHUECKUX JAaHHbIX.

Ncxoansbie nmpeanocbLIKU. B atiacax ro-
CY/IapCTBEHHOTO W PETHOHAJIBHOTO YPOBHA 3Ha-
YHUTETbHASA JI0JIA DJIEMEHTOB COZIEPKAHUS U CIIO-
coOBI TIpEJICTABJIEHUSI METUKO-IKOJIOTHIECKON
nadpopmanuu  popmasmzoBada.  Cioxuiaca
HEKOTOPBIM «CTaH/I[apTHBI» BapUaHT MPeJ-
CTaBJIEHUS] JTAHHBIX O(PUIIMATHHON CTATHUCTUKU
0 TIPOCTPAHCTBEHHOM pacHpe/iesieHuu 3aboJie-
BAaEMOCTH U COITUATHLHO-OKOHOMUYECKUX (PaKTO-
pOB 001IecTBEHHOTO 3710pOBbA. IIpencraBienue
MPUPOJIHBIX (PAKTOPOB 3/I0POBbS B MEIHKO-
DKOJIOTUUECKUX aTiacax kKak anemenrte CIIIIP
(opMasM30BaHO CYIIIECTBEHHO MEHBINE [1; 5;
8]. PazHOOOpa3me moaxo/10B CBA3aHO C HEOHO-
3HAYHOU OIIEHKOH «Beca» MPUPOHBIX YCIOBHH
permona kak (akTOpoB OOIIIECTBEHHOTO 3/10PO-
BbsI M COOTBETCTBEHHO HEOOXOIUMOUN W J0CTa-
TOYHOU CTelleHH MOAPOOHOCTH MX Kaprorpadu-
YeCKOro IpeJICTaBIeHNsA. 3HaueHNe Beca MOXKET
OT/IMYATHCSI OT OPHUEHTUPOBOYHOM, IITMPOKO HC-
MIOJIb3YEMOU B MEJIMKO-3KOJIOTUYECKOH JIUTepa-
Type BEJIMYUHBI 20% B 3aBUCUMOCTHU OT 00IIero
YPOBHS KOMMOPTHOCTU CPEbI, COUETAHUS UHBIX
rpymi ¢GakToOpoB B PeruoHe [3; 4]. 3HaYNMOCTb
MPUPOJIHBIX (PAKTOPOB 3/I0POBbS JJIA aMUHU-
CTPaTUBHBIX PETMOHOB Pa3HOTO PaHTa HU3ydeHa
HEJIOCTAaTOYHO, /151 000CHOBAHUS 00s13aTE€JIbHBIX
BJIEMEHTOB CO/IEPKAHUA MEINKO-3KOJIOTHUYECKIX
aTsiacoB. MeTomyeckue mpo0IeMbl OIIEHKY 3Ha-
YUMOCTH TPUPOAHBIX (PAKTOPOB 3aKJIIOYAIOTCS
B H0/I00pe XapaKTePHUCTUK CPeJIbl ¢ (PU3HNOIOTH-
YecKd OOOCHOBAaHHBIM MEXaHU3MOM BJIUSTHUS
Ha 3/T0POBbE HACEJIEHUs; OTIPEIEJIEHUN U UHTEP-
MPETAIUy CTENEHN CBA3U MEXKIY COCTOSHHEM
cpenbl U 3a001€Ba€MOCThIO; Pa3paboOTKe CIIOCO-
00B KapTOTrpacUYECKOTO IIPEICTABIEHUSA IIPHU-
POJIHBIX YCJIOBUH, B TOM 4ucjIe Oa30BBIX TEPPU-
TOPHUATHHBIX €TUHUII.

IHeas uccaexoBaHuA: pa3paboTKa cozep-
JKaHUA U 0(pOPMJIEHUST KapT MPUPOIHBIX YCJIO-
BUI KaK (baKTOPOB OOIIECTBEHHOIO 37I0POBbs
JUTST MEJTMKO-2KOJIOTHYECKOTO atyiaca bpsaHckon
obJtacTu.

3agauyu uccJiefOBaHUA:

— nozbop u 000CHOBAHME TOKAa3aTesen, Xa-
PaKTepU3yoIUX 0e30mMacHOCTh W KoM@OopT-
HOCTb IIPUPO/THBIX YCJIOBUH PETUOHA JIJIS JKU3HU
U IeATeJIbHOCTH JIIOAEH;

— pa3paboTKa co/iep:KaHUs OIEHOYHBIX KapT
MIPUPOJHBIX YCJIOBUH KaK (PaKTOPOB OOIIECTBEH-
HOT'O 3/I0POBB;

— KaprorpadupoBaHue NPUPOAHBIX (AKTO-

POB OOIIIECTBEHHOTO 3/I0POBbSA 7SI METUKO-3KO-
JIOTUYECKOTO aTjiaca bpsHcko# obsacTy crienu-
aJIM3UPOBAHHBIMU IIPOTPAMMHBIMHU CPEICTBAMHU

HN3no0:xeHre OCHOBHOTO MaTepuaJja.
PaznooOpasue coyeTaHUU MPUPOJHBIX, COIH-
QJIbHO-9KOHOMUYECKHUX, OHUOJIOTUYeCcKUuX (ak-
TOPOB OOIIeCTBEHHOTO 3/I0POBBS IIPEAII0IaraeT
Ppa3paboTKy OpUTHHAIBHBIX BAPHUAHTOB COJIEP-
J)KaHUA U 3JIeMEHTOB 0(DOPMJIEHHUs PETHUOHATIb-
HBIX MEJUKO-3KOJOTUYECKUX AaTJIacOB, XOTH
U He HUCKJII0YaeT MCIOJIb30BAaHUE YHUBEPCAIb-
HBIX pelleHuil. B pernoHasbHBIX MeIMKO-9KO-
JIOTUYECKHUX aTjacax MpUpoHble 0COOEHHOCTH
IIPEJICTABJIAIOT B PAa3HOM COOTHOIIIEHHU KJjac-
CHUYecKHue TeMaTH4ecKHue KapThl IPUPOJHBIX
KOMILIEKCOB U KOMIIOHEHTOB U OIl€HOYHBbIE
KapThl KauecTBa U KOM(POPTHOCTHU CpPeJibl, pac-
IIPOCTPAaHEHUsI OMACHBIX IIpoIeccoB. KapTel
MIPUPO/IHBIX KOMIIOHEHTOB U KOMILJIEKCOB pac-
CMaTPUBAIOTCA KAaK CIIPABOYHBIA KOMIIOHEHT
CIITIP. ®akTrueckue cBeZleHHA 00 YCIIOBHAX
cpezibl oToOpakatTcs 0e3 SBHOU OIEeHKU BJI-
SAHUA Ha ypPOBEHb OOIIEeCTBEHHOT'O 3/I0POBb.
O1eHOYHBIE MEJUKO-3KOJIOTUYECKHE KaPTHI
00pa3yloT CHpPaBOYHO-AaHAIUTHYECKHUU KOM-
noneHT CIIIIP. Cnenuduka paszpaboTKu, IO-
CTPOEHUS U NMPUMEHEHHUsA TaKUX KapT CBA3aHa
C aHAJIN30M IPUPOJHBIX yCJIOBUU KaK (aKTo-
POB OOIIIECTBEHHOTO 3/0POBBsA, IMO00POM Xa-
PaKTEPUCTUK CPe/ibl, BIUSAHNE KOTOPBIX Ha CO-
CTOsIHUE 37I0POBbs HAKTUYECKHU ITOATBEPKIAEHO
u (n1u) Teoperuyecku 000cHOBaHO. CTaTUCTH-
yecKas CBA3b PA3JIUUYUN XapPaKTEPUCTHUK IIPHU-
POZTHOY Cpebl M pacIpesiesIeHUs MoKa3aTeaen
3710POBbs B TPAHUIAX a/IMUHUCTPATUBHBIX pe-
TUOHOB HeOOJIBIION IUIOWIAM YacTO HE 3Ha-
YUTEIbHA, CIVIA’KeHA BJIUAHUEM COI[UAJIbHO-
SKOHOMMYECKUX yca0BUil. B aToM ciyuae giia
OIleHKH YCJIOBHH cpeJZibl 0O0CHOBAaHO HCIOJIb-
30BaTh CBEJIEHUSA O IPUPOJHBIX 00BEKTAX WU
mmporeccax ¢ BO3MOXKHBIM, (HU3UOIOTHIECKHU
00OCHOBAHHBIM BO3/IEICTBUEM HAa OPTaHU3M
yesioBeka. COCTaB OIEHOUHBIX XapaKTepH-
CTUK U JVAIa30HbI UX 3HAUYEHUH MOAOMPAIOT-
cA TakUM 00pa3oM, YTOOBI MPOCTPAHCTBEHHBIE
pasauuusa ypoBHA OOIIECTBEHHOTO 3/10POBbSA
MOTJIU OBITH GUBHNOJIOTHYECKU 000CHOBAHBI U3-
MeHeHHeM MPUPOAHBIX HaKTOpOB. VI30bITOUYHO
WIN HEOCTAaTOYHO IOAPOOHOE JeseHne psAzaa
3HAYEHUN XapaKTEPHUCTUK CpeZbl HA UHTepBa-
JIBI, YMEHBIIIAeT CTeNeHb UX CTATUCTUYECKOU
WJIN CMBICJIOBOH CBA3U C YPOBHEM OOII[eCTBEH-
HOTO 3710POBbA. /111 pETHOHOB ¢ HEOOJIBIINMHU
MIPUPOIHBIMH Pa3JINYUAMH BIOJIHE 0OOCHOBA-
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HO HCIIOJIb30BaHHE TOJIBKO JIBYX HHTEPBAJIOB
XapaKTEPUCTHUK CpPeJibl — OTHOCUTEJIbHO Oosiee
1 MeHee OyaronmpusATHBIX yciaoBuil. Copepka-
HHUE OIIEHOYHBIX KapT MOTYT COCTaBJIATH Kak
(daxkTHUeckue JaHHbIE MOHUTOPHUHTA, B YaCTHO-
CTH, UX 3KCTpeMaJibHble 3HAUEHUsA, UHTepIIpe-
TUPyeMble KaK I10Ka3aTeJau KOM(MOPTHOCTH WU
IIPOU3BO/IHBIE TTOKA3ATEIN HA UX OCHOBE.
[TpuposHbIe yCI0BUSA KU3HU U IEATETbHOCTU
B DBpsaHckoil obsacTu cUMTAIOTCA BeCcbMa KOM-
(opTHBIMU B CDaBHEHUU C JIPYTUMU PETHOHAMU
EBpomneiickoii wactu Poccun. BiaronpustHeIMu
IPUPOHBIMU (AaKTOPAMH KU3HHU SABJIAIOTCA:
CPaBHUTEJIBHO TEIUIBINA KJIUMAT CO CIVIQKEHHBI-
MU CE30HHBIMU KOJIEOAHUAMU MeTeoposoruye-
CKUX I1apaMeTPOB; HEBBICOKHI YPOBEHb pHCKa
OTIACHBIX MPOSBJIEHUH Te0sIoro-reoMopdoIoru-
YeCKUX IIPOIIECCOB I0CTATOYHAsA 00eCIIeYeHHOCTD
MI0/I3€MHBIMU U TOBEPXHOCTHBIMHU BOZIAMH y/IOB-
JIETBOPUTEJIPHOTO KAayecTBa; BBICOKOE Pa3HOO-
Opasue JaHAIaPTOB, CPABHUTETHLHO HEOOIbIIIAA
yrpo3a OT MPUPOTHO-0YATOBBIX Oose3Hen. Tep-
pUTOPHIO 00JIaCTU IE€PECEeKAI0T KPYIIHbIE IIPHU-
PO/IHBIE TPAHUITBI — JIeCA F JIECOCTENH, JTaH /Amad-
TOB IIOJIECUH U OTIOJINH, IeHy/IallMOHHBIX PABHIUH
CpenHepycCKOM BO3BBIINIEHHOCTH U AKKyMYyJIf-
TUBHBIX HU3MEHHBIX PaBHUH [IpuHenpoBcKoi
HU3MeHHOCTU. [Iprpo/iHbIe yCI0BUA B TPaHUIIAX
00J1aCTH, XOTSA U HE KOHTPACTHBI, 0OOCHOBBIBA-
IOT BBIJIeJIEHUE 2—4-X yYaCTKOB, Pa3JIMYarOIIHX-
cs ycnoBusMH cpezibl. COCTaB XapaKTepUCTHK,
HCIIOJIB3YEMBIX B atsiace, 00yCIOBJIeH BHIOOPOM
13 IOKa3aTeyied OLleHKU KOMQOPTHOCTU U KO-
JIOTUYECKOU ONACHOCTU Cpefbl BapHAHTOB, OT-
BEUAIOIIUX JBYM YCJIOBUSIM: pacIpe/iesieHue
3HAUEHUH ITOKa3aTess OTPpaskKaeT pa3HooOpasue
Cpebl, a pacyeT obecrieyeH (paKTUUECKUMHU JTaH-
HBIMH, COTIOCTAaBUMBIMHU II0 BPEMEHH OCpejHe-
HUS ¥ TPOCTPAHCTBEHHOU TOYHOCTH [6].
CBezieHUs O COCTOSIHUU OOIIECTBEHHOTO 3710-
POBbS U XapaKTEPUCTUKAM CpeJlbl IPUBEEHbI
10 aMUHHUCTPATUBHBIM parioHaMm. Takou mo-
XOJl, XOTSl U He BIIOJIHE COTJIACyeTCs IPOCTPaH-
CTBEHHBIM pacIipeZieJIeHHeM MPUPOJHBIX (ak-
TOPOB, O0YCJIOBJIEH yZI0OCTBOM HCIOJIb30BAHUSA
KapT /i1 IIOMCKA ¥ IIPUYMH pa3aInyduil 3ab6oJsieBa-
€MOCTH, KaK IIPUPOJIHBIX, TAK U COIUATIBHO-3KO-
HOMUYECKHUX JeMOrpadUIECKUX, MEXK/IY aMHU-
HUCTPAaTUBHBIMH paiioHamu. CucremaTusarus
nHpopmanuu 0 (axropax cpezibl, COCTOSHUU
3710pOBbs, pa3paboTKa MaKeTOB KapT BBIMIOJIHE-
Ha cpencrBamu ['MC-makera MaplInfo, kommo-
HOBKa, 0bOpMJIEHHUE U IIpe/iTiedaTHas IO TOTOB-
Ka aTyiaca — rpadudeckoro nakera Corel Draw.

1 MeqUKO-3K0JIOTUYEeCKOro KapTorpadu-
poBaHUs OCOOEHHOCTEH KJMMAaTa IIpeJIoKe-
HO HCIOJIb30BAaTh IIOKA3aTesib OHMOJIOTUYECKOU
s¢dexruBnoctu (mo H.H. VBaHOoBYy), xapakre-
PUCTUKUA W3MEHYHUBOCTH IIOTOAHBIX YCJIOBHH,
COOTHOIIIEHNE IIPOJIOJIKUTEIHHOCTU IIEPUOIOB
¢ kKoMGpOpPTHOH U AUCKOMGMOPTHON IOTOA0H
(puc. 1). IToxazarenb Ouosiornueckour 3¢ dek-
tuBHOCTH (TK) xapakTepusyeT TeIUIO- U BJIaro-
00ecrieyeHHOCTh TEPPUTOPUU KaK yPOBEHb
o01ell Harpy3Ky HAa OPTaHU3M UeJIOBEKa OT KJIH-
MaTHUYECKUX YCJIOBUH cpefipl [2]:

TK=0,01%, (T, )xKY,

rae T, =~ — CyMMa aKTUBHBIX TeMIIEPaTyp,
KY — xoaddunuenTt ypaakHeHUs. BpijieneHo
JIBa UHTEpBAJIa KJINMaTUYeCKUX YCJIOBUH — OT-
HOCUTEJIbHO OoJiee 1 MeHee 61arOnpUATHBIX. M3-
MEHYHMBOCTb IIOTO/Ibl PacCMaTpUBaeTcs Kak (ak-
TOP COCTOSIHUS CEepPAEeYHOCOCYAUCTOU CHCTEMBI.
Bonpmas ammiuty/ia kosebaHuil MeTeosIeMeH-
TOB CWJIBHO JIeMCTBYeT Ha MeTEOUyBCTBUTEJIb-
HBIX JIIO/IeH, MOKeT IIPUBOJUTHh K 00OCTPEHUIO
XpOHUYECKUX 3a00J€BaHUN U yBEJIUYEHUIO
CMepPTHOCTU MHOT0JIETHIOI W3MEHUYHBOCTD I10-
ro/ibl XapakTepusyeT aMIUIUTYZa 3KCTpeMaJlb-
HBIX 3HaUEeHUI TeMIlepaTypsl 3a 1960—2012 IT.

[IponomxuTesbHOCTh Nepuoza KoMdopT-
HOU IIOTO/Ibl OIpefiesisfeT cTelleHb HalpsKeHUs
3alUTHBIX cU opraHusMma. Kom@opTHbId THI
XapaKTepusyeTcsl OTCyTCTBUEM IleperpeBa WU
IepeoxyIaK/ieHNUs y JIETKO OZIETOrO YeJjioBeKa
(xomdopTHOE TemtoouyIeHue). PU3NOIOTH-
YyecKas OCHOBA COCTOSAHUA KOMMOPTHOTO TeIIo-
OILyIIeHUusA — TeMIlepaTypa KOXXU 37J0POBOTO
yesioBeKa oT 18 110 21 °C. OTKJIOHEHUE ITIOTOJHBIX
yCJIOBUH OT KOM(OPTHBIX 3HAUEHUH B XOJIOAHBIN
IIEPHO/] BBIPAXKAETCS UH/IEKCOM CypPOBOCTH (S):

S= (1-0,04xT)x(1+0,272xV),

rze T — cpeiHECYyTOYHAs TEMIIEPATYPA BO3/LY-
xa, °C; V — cpenHssA CKOPOCTh BETPa, M/C.

IKOJIOTHYEeCKasA OIEHKA MPUPOAHBIX BOJ KaK
(dakTopa OOIIECTBEHHOTO 3/I0POBBS  IIPE/CTaB-
JIeHa 4epe3 YPOBEHb 3arpsi3HEHUSA U 3alUIIEH-
HOCTh TIOJI3EMHBIX HCTOYHHUKOB BOZOCHAOXKEHUS
(puc. 2). Beibop mokazartesieii 00yCJIOBJIEH IIpe-
HMMYIIECTBEHHBIM HCIOJIb30BAHUEM ITO/I3€MHBIX
BOJI HACEJIECHHEM U XO3SHCTBOM. YPOBEHD 3arps3-
HEHUs XapaKTePU3yeT PHUCK UCIIOIH30BAHUSA BOJIbI
B IYHKTaX, 00eCIIeYeHHbIX TAHHBIMH MOHUTOPHH-
ra KauecTBa; CTEIE€Hb 3AIIUIIEHHOCTH — BEPOST-
HYIO YTPO3Y OT JIEIIeHTPATN30BaHHbBIX NICTOUHIKOB
BOJIOCHAOKEHH, CBEJIEHUS 0 0€30IMaCHOCTH KOTO-
PBIX, KaK ITPaBUJIO, MAJIO CHCTEMATH3UPOBAHBL.
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Puc. 1. DkoAormyeckas XxapakTeprucTmMka
KAMMAQATA BpsgHCKoM oBbAaCTy.

Puc. 2. Dkorormyeckas XxapakTepmcTmMKa
MOA3EMHbIX MICTOYHMKOB BOAOCHABXKEHMS.

BiinsiHME IIOYB HA COCTOSTHHE ODOIECTBEHHOTO
37I0POBbBSI IPOSIBJISETCS MEHee 3aMETHO, YEM BO3-
JIYIITHOW W BOJHOI CP€JIbl, C KOTOPBIMH UEJIOBEK
cBsI3aH HernocpeAcTBeHHO. COCTOSTHHE TT0YB BO3-
JIEUCTBYET Ha 3/I0POBbE KOCBEHHO, Yepe3 CPeo-
obpazyroiue (3Kosorudeckue) GyHKINH, IOTEH-
IHAJIBHYIO0 YPOXKaHHOCTh YTOJINH, BO3MOKHOCTD
obecredynTh OOJIBIIIOE KOJIMUYECTBO, BHICOKOE Ka-
4ecTBO U 0€30IAaCHOCTh CEJILCKOXO3SIMCTBEHHOM
MPOAYKIIUH. DKOJOTHYECKHe (QYHKIUU obecrre-
YMBAIOTCS HEWUTpaIu3aried IOTEeHI[UaTbHbBIX
3arps3HUTeJIeN, coXpaHeHueM B JlaHAadTe 3a-
rmaca BJIard, OPTaHUYECKOTO BEIeCTBa, JIEMeH-
TOB MUHEPAJbHOTO TUTAHUA. JPPEKTUBHOCTD
BBITIOJTHEHHA (DYHKIMH XapaKTEPU3YeTCs IMOKa-
3aTeJIIMHU KauyecTBa IIOYBbI, YYUTHIBAIOIIMMHU Me-
XaHUYECKUI ¥ XUMHYECKUH COCTaB, (U3UUECKHE
CBOICTBa, OCOOEHHOCTH CTPYKTYpPbBI, COCTaBa
OH1OIIeH03a, PacIIPOCTPaHEHHE ITPOIIECCOB JIeTpa-
Januu. B MeIuKOo-5K0JIOTHYECKOM aTjiace MHTe-
rpajibHasi XapaKTePUCTHKA IIOYB IIPEe/ICTaBJIeHA
IIOYBEHHO-3KOoJIornyeckuM wuHzaexcom (I191),

VYIUTHIBAIONUM UX QU3UYECKUE U XUMUYECKHUE
XOBAMCTBEHHO II€HHBbIE CBOMCTBA, KJIMMAaTHYe-
CKHe YCJIOBUS IIOYBOOOpa3oBaHus [7]:

b

rre: 2—V — XapaKTepUCTHKA IUJIOTHOCTH
o4B (2 — MakCUMaJIbHOE 3HAUEHUE IS 1aX0T-
HBIX 110YB, V — daKkTHUecKoe 3HaUeHUe, I/cM?);
I1, /lc — sMmupuyecKye OKa3aTeaIu MeXaHnJe-
CKOTO COCTaBa U IPOIECCOB, CHIKAIOIIUX KaJe-
CTBO MOYB (COJIOHIIEBATOCTH, S3POAUPOBAHHOCTH,
3a6010ueHHOCTH); Xt>10° — cyMMa aKTUBHBIX
temiiepatyp; KY — k03¢ duIiueHT yBiaaKHeHUs
(ommucan panee); KK — k03ddULTIEHT KOHTUHEH-
TaJIbBHOCTH; A — arpOXUMUYECKUU ITOKA3aTeslb,
VUUTHIBAIOIIUI KHUCJIOTHOCTh U  COJIEPIKAHUE
OCHOBHBIX 3JIEMEHTOB MUHEPAIHHOTO MTUTAHMUS.
KoaddurpeHT KOHTHHEHTATIBHOCTH OIIpE/Iesis-
eTcsl pasHUIled CpeJHEMHOTOJIETHUX 3HAUYEHHUI
TeMIIepaTypbl CaMOro TEIJIoro t ¥ camMoro xo-
JIOZIHOTO MecAna t . 1 reorpaguyeckoi MIMpo-
TOU MecTa ¢ (CpegHel IMPOTON palioHa):

360x(t, —t° )

max___ “min
$+10

BoisiesieHO 4deThIpe TPYIIIBI 3HAYEHUH KOM-
IUIEKCHOTO TOKa3aresisi KauecTBa IOYB, Xapak-
TEPU3YIOIIUX MOTEHIHAJIBHYI0 YPOKAaWHOCTD
U YCTOUYHMBOCTh K QaHTPOIIOT€HHBIM BO3/IEHCTBU-
sIM, B TOM YHCJI€ XUMUYECKHUM MeJTHOPAIHSIM.
O6JlacTd IIMPOKOTO PaCIpOCTPaHEHUs IpO-
1I€CCOB, CHIDKAIOIUX KAYeCTBO I1I0YB U OOHUTET
CEeJTbX03YTOAUN — OBPAYKHOU 3PO3UH, OTJIEEHUS],
3ab0JIauMBaHUs MMOKa3aHbl HA KapTe CIIocoO0oM
apeasioB. IHTEHCUBHOCTb JIeTPa/ialliy XapaKTe-
pu3syeTtcs A0JIed 3POUPOBAHHBIX 3€MeJTh OT 00-
el IJTOIIAIU CeIbX03yToAu i (pHc. 3).

KK =

Puc. 3. Dkorormyeckas XQpakTepUCTHKA Moy
1 3€MEAbHbIX YTOAMM.
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Komr1iekcHas olieHKa COBMECTHOTO BIIUSHUSA
MIPUPOAHBIX (PAKTOPOB HA 37I0POBbE HACEJIEHUS
MIpEe/ICTaBJIsAeT HETPUBHUAJIBHYIO 33jlady, pellle-
HUe KOTOPOU IpeZIIoIaraeT CoIoCTaBIeHne Xa-
PaKTEPUCTUK KOM@OPTHOCTH U 0OE30MacCHOCTU
BO3/IyIITHOMN CpeJibl, UCTOUHUKOB BOJIOCHAOXKe-
HUA, TI0YB U CeJabX03yrofaui. JIna npuBeneHus
MoKa3aTesell ¢ pa3HbIMU €JUHULIAMU HU3Mepe-
HUA B €IUHYI0 CUCTEMY TPAJUIIIOHHO UCIIOIb3Y-
eTcs crocob 60ayIbHOU OLleHKH. basutel 3ameHs-
IOT 3HAYEHUS XapaKTEPUCTUKHU CPeZbI COTTIACHO
MIpeIoIaraeMbpIM WIN (PaKTUYECKH YCTaHOB-
JIEHHBIM MeXaHHU3MaM BJIUAHUA (PaKTOpOB
Ha 3710poBbe. COOTBETCTBHE 0AJJIOB XapaKTepH-
CTHKaM Cpe/Ibl YCTAaHABJINBAETCS 110 OLIEHOUHBIM
IIKaJIaM, ITIOCTPOEHHBIX TAKUM 00pa3oM, YTOOBI
Bec (pakTOpa 3aBUCEN OT OKUAEMOT0 Wi hak-
TUYECKOTO BJIUSAHHUA HA COCTOSIHUE 37]0POBBA.
Hawubosbliiee BO3MOKHOE KOJIMYECTBO 0asIsIoB
IIPUCBOEHO KJIMMATHYECKUM XapaKTePUCTUKAM
cpe/ibl, HAaNMeHbIllee — cocTosiHHe MouB. Cymma
6aI0B XapakTepusyeT OOIIUU YpPOBEHb KOM-
dopTHOCTH yCI0BUH :KU3HU WM NHAYE, CTETIEHb
Harpy3KHu Ha OpTaHU3M 4YeJIOBeKa OT IPUPOTHBIX

dakTopos (puc. 4).

Puc. 4. KomgpbopTHOCTb MPUMPOAHBIX YCAOBMMA
KOK goaKTOP OBLLLECTBEHHOIO 3A0POBbS.

Kaprta komdopTHOCTH, pacCMaTPUBAETCA KaK
HUCTOYHHUK WHGOPMAIUH, TO3BOJIAIOMUN Aud-
(epeHnpoBaTh BIWSHUE TPUPOJHBIX (HAKTO-
POB Ha YpOBEHb 37I0POBbsI U 3a00JIEBa€MOCTH
JKUTEJIEH OTAETbHBIX A/IMUHUCTPATUBHBIX Paio-
HOB. Ha o6mmem ¢oHe ci1aboil 3aBUCUMOCTH CO-
CTOSIHUS OOIIECTBEHHOTO 37I0POBbSI OT MIPUPOJI-
HBIX (PAKTOPOB B PETUOHE, BBIJIEJISAIOTCSA PAHOHBI,
B KOTOPBIX 3Ta CBA3b OKa3bIBaeTcs O0siee TeCHOM
WIN WHaYe — (PaKTUYECKH HCUE3aeT IOJ BJIU-
sSIHUEeM WHBIX (pakTopoB. B ceBepHBIX paiioHax
obslacti 6JIarONPUATHOE COYETAHHE IPUPOJ-
HBIX YCJIOBUM COTJIACyeTCsl ¢ OTHOCUTEIBHO HU3-

KUM YpOBHeM 3a00s1eBaeMOCTH. B 11eHTpasibHbIX
Y 3ala/IHBIX pallOHax BJIMSHUE NMPUPOJHBIX yC-
JIOBUHM YaCTUYHO WIN MOJHOCTBIO CIJIA’KUBAET-
s leicTBUEM UHBIX (PAKTOPOB — TEXHOTE€HHOTO
3arpsi3HeHuUs, YPOBHA JI0X0/Ia, II0JI0BO3PACTHOHN
CTPYKTYpHI HacesieHHsA. Takas ke cxema MOXKeT
HCIIOJIb30BAThCA 71 OT/EIbHBIX BU/IOB I1ATOJIO-
Ui WU KOMIOHEHTOB IIPUPOIHOU CPeJIbL.

Puc. 5. O6LLas 3a60AEBAEMOCTL B3POCAOIO
HaceAeHus bpsaHckom obAaacCTy.

BbiBoabI. Meauko-sKko0TUYeCKrue atja-
CBhI COCTaBJIAIOT BaKHBIN dyiemeHT CIIITP peru-
OHAJIBHOI'O YPOBHA B OIpesesieHHud (hpakTOpOB
obImecTBeHHOTO 3710poBbs. Hanmenee paspabo-
TAHHBIN KOMIIOHEHT aTJIacOB — KapThl IPUPO/I-
HBIX (PaKTOPOB, /IJIs1 KOTOPBIX HEOIIPe/leIEHHBI-
MU OCTAIOTCS IPUHIIUIIBI TOAO0pA oKa3aTesei
KOMQOPTHOCTH U KOJIOTHYECKOU 6€30I1aCHOCTH
cpezpl, UHTepIpeTalusA HUX CBA3U C YPOBHEM
3/10POBbs, CIIOCOOBI KapTOorpaduuecKoro Ipes-
CTaBJIeHUs 0COOEHHOCTEH CpeJIbl.

HaubGosiee 060CHOBaHHBIM CIIOCOOOM TIpEJ-
CTaBJIEHUsA NPUPOJHBIX YCJIOBUU B MeEJHUKO-
9KOJIOTUYECKHX aTyIacax CUUTAIOTCA OLleHOYHbIe
KapTbl KoMm@opTHOcTH cpenbl. Conep:kaHue
KapT COCTaBJIsAeT paclipefiejieHre IIoKasaTesel,
BJIMAHNUE KOTODPBIX HA COCTOSIHUE 3/10POBbA Te-
operryecku 0060CHOBaHO U (min) (paKkTHUIECKH
noATBepkAeH0. OTCyTCTBHE 3HAYMMOM CTaTH-
CTUYECKON CBA3U He ABJAETCH JI0CTaTOUYHBIM
OCHOBaHUeEM /I UCKJII0UeHUs paKTopa U3 aHa-
Jiu3a MpUYUH 3aboseBaeMocTH. /lelicTBue MpuU-
POZIHBIX OOBEKTOB HA COCTOSTHHE 37]0POBBS MO-
KT CIVIA)KUBATbCA B OOJIBIIMHCTBE CJIyYaeB
BJIMSAHUEM COLMAJIbHO-3KOHOMHUYECKUX (PAKTO-
POB, HO /IJ1s OTZIeJIbHBIX TEPPUTOPHUI OCTABAThCA
BeChbMa CyIleCTBEHHBIM.

O1neHOUHBIE KapThl C MpeZCTaBJIeHUeM KOM-
dopTHOCTH Ccpenibl 06pa3yI0T CBOETO POJia CBA3Y-
Iolllee 3B€HO MeXKy CIIel[UaIiCTaMU Pa3InYHbIX
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oTpacsiedl Hayk 0 3emuie U cdepsl 3paBoOXpa-
HeHUA U obecrieunBaOT X 3P PeKTUBHOE B3au-
MozerictBre. KapTsl MOTYT OBITH MCIIOJIB30BAHbI
KaK MaTepuasl JjIfd aHaJIu3a MPUYUH Pa3Induil
COCTOSAHUSA 370POBbS MEJVKAMU U HKOJIOTAMU
HETIOCPE/ICTBEHHO, 6€3 JOTIOJTHUTETHHOH CITEeIH-
aJIbHOU MTO/ITOTOBKY U, HAIIPOTUB, CHIEIIHAIUCTBI

B 00s1acTH HayK 0 3eMiie 00eCeYnBaIOT OI[EHKY

yCJIOBUH cpezibl 0e3 MCKJIIOUEHUs YCJIOBUH cpe-

ZIbl, KOTOPble N3HAYAJIPHO HE PACCMATPUBAIOTCSA

crenuaaucTaMu B cepe 3/[paBOOXpaHEHUs KaK
3HAYNMBIE.
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SPECIAL CONSIDERATIONS ON SOIL-PROTECTIVE
MAPPING USING COMPUTER TECHNOLOGIES IN
MOLDOVA

Soil-protective mapping displays specific characteristics of collateral skills™ interactions and improves soil protection
measures projects’ analysis and informational backup in conditions of complex relief. Computer technology usage was
proposed for complex planning of soil-protective measures.

Keywords: mapping, erosion, GIS-technologies.

E.C. Kyxapyk, 0. X. KopmaH

OCOBEHHOCTU NOYBO3ALLUTHOTO KAPTOTPAPUPOBAHUA MOAAOBLI C MPUMEHEHUEM
KOMMBbIOTEPHBIX TEXHOAOTUM

HO‘{BOSaIJ.II/ITHoe KapTOI‘pa(bI/IPOBaHI/Ie OKa3bIBaeT OCOOEHHOCTHU BSaI/IMO,Z[ef/'ICTBI/IH CMEXKHBIX CHeLII/IaJ'II)HOCTeﬁ
U JaeT BOBMOXKHOCTb aHa/Iu3a 1 I/IH(bOpMaLII/IOHHOI‘O obecrieyeHust IIPOEKTUPOBAHUA MepOl‘IpI/IHTI/Iﬁ IIO 3a1IuTe II0YB
OT 3pO3UH B YC/IIOBUAX OC/IOXKHEHHOI'O penbe(ba. HpeILJ’IO)KEHO HCIIOJIB3OBaAHHE KOMHI:IOTepHOﬁ TEXHOJIOTHUHN [OJIA
KOMIIJIEKCHOT'O IVTAaHUPOBaHUA IIOYBO3allIUTHBIX MepOHpI/IHTI/Iﬁ.

KaroueBsbie ciioBa: kaprorpadus, sposus, 'MIC-rexnosoruu.

K.C. Kyxapyk, 0. X. KopmaH

OCOBAUBOCTI 'PYHTO3AXUCHOTO KAPTOTPA®YBAHHA MOAAOBH 13 3ACTOCYBAHHAM
KOMITIOTEPHUX TEXHOAOTI

I'pyHTo3axKcHe KapTorpadyBaHHs Bio6paxkae 0cO6IMBOCTI B3AEMO/II] CyMi*HUX CIlelliabHOCTeH 1 1a€ MOKIIUBICTD
aHaitizy Ta iHbopMamniitHOTO 3abe3eueHHsI IPOEKTYBAaHHs 3aX0/IiB i3 3aXUCTy I'PYHTIB BiJ €po3il B yMOBax ycKJIaz-
HEHOTO pestbedy. 3aMpONOHOBAHO BUKOPUCTAHHS KOMII IOTEPHOI TEXHOJIOTII /IJIsT KOMIUIEKCHOTO IJIAHYBaHHS I'PYH-

TO3aXUCHUX 3aXO/IiB.

Kirrouogi ciioBa: kaprorpadis, eposis, ['IC-TexHOIOTII.

Introduction. A considerable experience in
erosion control investigations is accumulated at
present. The essential principle of anti-erosional
measures projects is complexity which involves
measures aimed at prevention of different types
of erosions, such as caused by rain, snow melt-
ing, irrigation and soil blowing. It is impera-
tive that soil erosion’ prevention tasks should
be considered in connection with other land
management tasks. Among the special charac-
teristics of erosion endangered land is, for in-
stance, the necessity to select soil-cover complex
with various classes of removal. There is a vast
amount of publications dedicated to this topic
[1—3]. Nevertheless, one lacks a concrete and
developed soil-protective mapping of erosional
processes using computer technologies. For this
purpose, one should have a profound under-
standing of soil behavior, knowledge in erosion
control, have an on-hand experience in mapping
and GIS-technologies.

Computer mapping of soil erosion and its
dynamic is practically a groundbreaker in Mol-
dova. In this connection there exists a strong
need in a development of the soil erosional

monitoring concept on the basis of precise car-
tographic material.

Presuppositions. One cannot imagine that
analysis of anthropogenic load on soil cover
and investigation of erosional process dynamics
would be done without computer technologies
at present. The presupposition for the solution
of the problem is cartographical material that
generalizes a vast data of soil, geomorpholog-
ic and synthetic maps. They have their advan-
tages, but it is also a challenge to estimate the
dynamics of separate important and special
landscape’s components, such as soil’s removal
area and class, the expansion rate of ravines and
other forms of linear erosion, active landslides
development and forming. Meanwhile, these
phenomena are fast developing in time, provide
substantial damage to soil resources and require
a stable monitoring for environment-oriented
decision making.

The goal of this article is to demonstrate a
new approach to mapping on the basis of geo-
graphical information systems and mathemati-
cal modeling. Using computer graphics for car-
tographic material of eroded soils can be a base
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material for prognosticative changes in soil cov-
er in nearest future. The innovative method in
eroded soils mapping could be applied in a prac-
tical way in localities, but also could be used in
geographical education.

Basic materials statement. Erosional in-
vestigation methodology has four main methods:
comparative geographical method, comparative
analytical method, stationary method and mod-
eling method [4]. Eroded soils mapping has its
particularities. The scale of soil erosion maps de-
pends on mapping goal. Maps with the scale of
1:10000 are constructed for project development
and anti-erosional measures placement on the
territories of concrete farm units. The maps with
lower scales of 1:50000, 1:200000 are composed
for an erosion overview of the vast territories and
for the aims of farm planning. The necessity of
selecting soil-cover complex of various classes of
removal of field conditions and afterwards physi-
cal-chemical analysis in lab conditions is the spe-
cific characteristic of eroded soils mapping. To-
pographical base is used in field investigations.
Though there are some specifics in the soil ero-
sion survey. For instance, one has to use slope in-
clination maps. They are composed on the ba-
sis of topographic maps with 1:10000 scale.
Besides slope inclination maps, one can obtain
cartograms of slope length and aspect. Relative
altitude map (local erosion base depths) is also
used in linear erosions investigations [5].

The above-mentioned materials usage has a
great importance in soil erosion mapping regard-
less of scale. When using large scale, slope incli-
nation maps and slope length maps give an op-
portunity for an investigator to have an idea of
how dangerous the studied area’s relief may be
from erosional point of view and what soil re-
moval classes to expect in different regions even
before the actual field trip. This review does not
replace the field trip itself, although it substan-
tially assists in field research. Morphometric re-
lief indexes are of even more importance in soil
erosional mapping, the reason being that it uses
a larger-scale soil maps as base material which
do not always reflect erosional processes. That is
why such maps are corrected based on connec-
tion between morphometric relief indexes and
class of removal.

Airspace images substantially enhance soil
erosional mapping, making it more detailed. Soil
erosion map composition on the basis of air-
space images is executed in three stages. Litera-
ture data and cartographic materials along with

airspace images and space images for the inves-
tigated territory are aggregated and analyzed
on the first pre-field trip stage, and key areas
for field investigations are selected. The second,
fieldtrip stage consists of composing detailed soil
erosional maps of the key areas. The third stage
consists in organizing tables and catalogues of
decoding marks, thus forming a base for the ex-
trapolation of a soil erosion map [6].

An additional decoding mark of soil remov-
al is its association to reasonably large parts of
the slopes that are easily selected during the ste-
reoscopic study of the images. In some cases not
only one can determine soil removal class, but
also the volume of removed material according
to aerial mapping images. This data combined
with surface study can be used to reveal active
erosion areas, which is especially valuable for
tasks like protective forest ranges and anti-ero-
sional hydrotechnical engineering structures.
The obtained maps of the territories affected by
sheet erosion in 1:50000 scale revealed spatial
data of increase of removed soils as a whole and
by classes (low, middle, high. Among the natu-
ral maps available now in Moldova, a large scale
soil map (140 map-boards) is the most detailed
and contains significant information. Large scale
maps’ cartographical analysis allows to specify
the parameters of highly eroded soils’ increase
on account of low-eroded ones, to calculate co-
efficients of average annual increase of eroded
soils’ areas from agricultural lands which con-
sisted 0.86% for the whole republic [7].

Coefficients of average annual increase of
eroded soils’ areas were also obtained for all
classes of removal for different pedological geo-
graphical regions of the republic. This data do not
only have a monitoring capacity, but also is used
for prognosis of erosion process in the Repub-
lic of Moldova. Now, a digital map of republic’s
eroded soils is composed. Such map is estimative
and prognosticative (1:200000 scale) and, as a
rule, is created for production problems’ reso-
lution. The preparation of such digital electron-
ic map of republic’s eroded soils was based on
corrected soil maps of 1:10000 scale and other
cartographic materials intended for nature pro-
tection purposes. Computer graphic decreases
design period and increases confidence level for
decision making process in project works [8].

Informational digital map of eroded soils with
corresponding database allows identifying not
only degraded agricultural lands and class of re-
moval, but also qualitative and quantitative pa-
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rameters of degraded soils, which is necessary
for anti-erosional measures planning and repub-
lic’s soil cover monitoring. New methods were
used while preparing this map: GIS Database,
Orthophoto, ArcGIS.

Conclusion and follow-up studies per-
spectives. Digital map of eroded soils is the in-
itial material for revealing of major areas endan-
gered by erosion aiming to mitigate sheet erosion
and linear erosion manifestation, and to control
landslides and ravines on Moldova’s territory.
Seminars for farmers are very important in or-
der to increase their knowledge for soil fertility
conservation.

Digital cartographic material on the Republic
of Moldova’s eroded soils is indicative of vast ar-
eas of low-eroded soils and on their capability for
further increase of erosion process on agricul-
tural lands. Therefore a special attention should
be paid to low-eroded soils in order to prevent
their transition to a higher class of soil removal,
which is prescribed by the Republic of Moldova’s

government degree in 2015—-2020. The digital
map of republic’s eroded soils can be used on re-
gional, republican, local levels and in agricultural
areas of individual fields. The objective charac-
teristic, complete and modern estimation of soil
cover that resides in this cartographic material
may be used by different organizations, min-
istries and higher educational establishments.
Holding of seminars for farmer education in Mol-
dova’s rural area is carried out with the financial
support of International Project “Transbounda-
ry degraded territories inventory” («Transfron-
talier-CRING», code MIS ETC 1705).

The work was executed with the financial
support of fundamental science project of
Academy of Sciences, Republic of Moldova—
ESDEGRASOL —14.05.213 A.
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YAK 556.5+910.3+004.02
I.10. boBkyH, H.O. MaHakoBa
XAPbKOBCKMIM HAOLLMOHAABHbIM YHUBEPCUTET PAAMOIAEKTPOHMKM

METOAbI TMC-AHAAU3A B 3AAAHAX YTTIPABAEHUA
BOAHBIMUN PECYPCAMU YKPANHDbI

B craThe paccMarpuBaeTcs akTyaJabHas IpobseMa HCIOIb30BaHUA reonHGopManuoHHbIX cucreMm (I'MC) u THIC-
aHayM3a B 33/]a4aX yIPAaBJIEHUs IIPOCTPAHCTBEHHO PACIPeeIeHHBIMU 00 BEKTaMU BOJIHBIX pecypcoB. B yactHoCTH,
pPaccMOTpEHO: MEeTOJ] AaHAIM3a MEeCTOIIOJIOKEHUSI IPOCTPAHCTBEHHO-PACIIPE/IeJIEHHBIX 0O'bEKTOB BOJHBIX PECYPCOB
U TeOCTATUCTUYECKHUH aHATN3 JAHHBIX, BKJIIOYAs CIIyTHUKOBBIE IAHHbBIE U JIAHHBIE AVCTAHIIMOHHOTO 30H/IUPOBAHUS.
Taxyke pacCMaTPHUBAETCS BO3MOKHOCTD HCIIOJIb30BAHUS THIIEPCIEKTPATIBHOTO aHAIN3a N300pasKeHUH BOJHBIX II0-
BEPXHOCTEH U MHTerpanuei ¢ JaHHbIMU reONH(DOPMAIIMOHHBIX CHCTEM.

KimroueBsie cj10Ba: reonHGOPMAaNNOHHAS CUCTEMA, TPOCTPAHCTBEHHO-PACIIPE/IEIEHHBIN OOBEKT, BOAHBIE PECYDCHI.

I.10. boBkyH, H.O. MaHakoBa

METOAM TIC-AHAAI3Y B 3AAAYAX YNPABAIHHS BOAHUMU PECYPCAMMU YKPAIHU

¥ crarTi po3risaeThesa aKTyaJabHa mpobsemMa BUkopuctanHsa reoingopmariiiinux cucrem (I'IC) ta I'IC-anastisy B 3a-
Jlavax yIpaBJIiHHA IPOCTOPOBO-PO3MOALIEHNMH 00 €KTaMH BOAHUX pecypciB. 30KpeMa PO3IJITHYTO: METOJ| aHAi3y
MiCI[fl PO3TAIlyBaHHS IPOCTOPOBO-PO3IIO/IUIEHUX 00 €KTIB BOJIHUX PECYPCIB Ta r€OCTATHCTUYHOTO aHAJIIZY JAHUX,
BKJIIOYAIOYH CYIyTHUKOBI J]aHi i JaHi AMCTAHITIHHOTO 30HAyBaHHS. TaKOK PO3IVIANAETHCA MOKIUBICTh BUKOPUCTAHHS
rinepcreKkTpaJbHOTO aHAJII3Y 300pakeHb BOHUX ITOBEPXOHD Ta IHTETPAIIEI0 3 TAHUMU re0iH(OPMAaI[iHHUX CUCTEM.
KirrouoBi croBa: reoindopmariiiina cucrema, IpoCTOPOBO-PO3IOiIEHIH 06 €KT, BOHI peCypCH.

H.U. Bovkun, N.O. Manakova

METHODS OF GIS-ANALYSIS IN PROBLEMS OF WATER RESOURCE MANAGEMENT IN UKRAINE

In the article, the actual problem of the use of geographic information systems (GIS) and GIS analysis in management
of the spatial distribution of aquatic resources was discussed. In particular, the following was considered: the method
of analysis of location of spatially distributed aquatic resources’ objects and geostatistical analysis of data, including
satellite data and remote sensing data. The use of hyperspectral image analysis of water surfaces and integration with

GIS data was also examined.

Keywords: Geographic Information System, the spatial distribution of the object, water resources

BeryniieHnue. /[y oniepaTUBHOTO yIIpaBJie-
HUS BOJAHBIMU PecypcaMu HeOOXOAUMBI JIOCTO-
BEpPHbIE U aKTyaJIbHbIE JJAHHBIE 00 0O'hEKTaX B X
CTaTUYECKOM U JAUHAMHYECKOM IIPOsIBJIEHUU,
JUTsl HAKOIUIEHUsI, 00pabOTKU U TIPe/ICTaBIeHUs
KOTOPBIX, HEOOXOAUMBI MOIIHbIE HHCTPYMEHTHI
UH(OPMAITMOHHBIX TEXHOJIOTUH. TpaguiinoHHO
MIpOBeJIeHNe HCCJIEJIOBAHUNA B O0JIaCTH BOJIO-
MTOJIb30BAHUA 11€J1eCO00Pa3HO MPOBOIUTH C HC-
M0JIb30BaHUEM TeOUH(POPMAIMOHHBIX CHCTEM
(TUC), uyro 0O0yCJIOBJIEHO €CTECTBEHHOMH JIJIst
BOZHBIX OOBEKTOB ITPOCTPAHCTBEHHO pacIipesie-
JieHHOH mpupopoi. 1ens ucrosb3oBanus ['VIC
B YIIpaBJIEHUM BOJOIIOJIb30BAHUEM 3aKJII0Ya-
eTcs B MOAJIEP:KKe NMPUHATUU YIIPaBJI€HUYECKUX
pellleHr, OCHOBAaHHBIX Ha MPOCTPAHCTBEHHOM
aHaJu3e, MaTeMaTHuKOo-KapTorpaguyeckoM MoO-
JleJIMPOBAHUM, BU3yaJIM3alliU, IIPOTHO3MPOBA-
HUU U OIIEHKE.

I'C-ananu3 mpejcTaBisieT cobO# Mporecc
MOUCKA IPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEN
U OTHOIIIeHWH 00beKTOB. [IpUHITUI TaKOTO aHA-
JIn3a 3aKJII0YaeTcs B CO3JJaHUU CEPUM TeMaTHU-
YyecKuX KapT (cjioeB), aTpUOYTUBHBIX TaOJIHII
Ha uccaenyemyio tepputoputo. Metoasl I'MC-

aHaJM3a MOTYT BapbUPOBATHCA OT IPOCTHIX,
B KOTOPBIX IOCTATOYHO CO3/1aTh aHAJTUTHYECKYIO
KapTy (Hampumep, IIpH HCIOJIb30BAaHUHN aHAJIU-
3a MECTOIIOJIOXKEHUH); 10 O0jiee KOMILJIEKCHBIX,
BKJIIOYAIOIIUX COBOKYIIHOCTb METOJOB, TaKHX
KaK T'eOCTaTHUCTHKA, HA OCHOBE JAHHBIX, ITOJIY-
YEeHHBIX Pa3HBIMH CIIOCOOAMU, UCIOJIb3Ys JaH-
HbIE IUCTAaHIIUOHHOTO 30HIUPOBAHUS | TIp. [1].

HcxoaHble mpeanocbLIKU. 3yueHue myo-
JIUKAIU# B cepe ypaBIeHUs BOJHBIMH PeCyp-
caMH [I0Ka3bIBAaeT, UTO UCIIOJIb30BAHNE METOIOB
I'C-ananu3a Jy1st IpOCTpaHCTBEHHO-pacIpese-
JIEHHBIX 00'bEKTOB BOJTHOTO XapaKTepa M03BOJIsA-
€T PEeIInuTh HeJbIl cuekTp 3aAa4. Tak, B pabore
[2] paccmoTpen mpoctoit meron I'MC-ananusza
KaK aHaJIN3 MECTOIOJIOKEHHM, MPHUMEHSIeMbIH
JUIST paHXKHUPOBAHUSA U BHIOOpA apeasioB BOJIOC-
6opa. Bosee komiuiekcHbIlr MmeTos ['MIC-ananu-
3a (reocraTuCTHKa), IPpUMEHAEMbIH B [3] misa
MOHHUTOPHHTA IIEJIOTO CIEKTPAa XapaKTEPHUCTUK
BOJIHBIX OOBEKTOB, BKJIFOUAsl aHAJIU3 W IPOTHO-
3UPOBaHUE, TIO3BOJIAIOT PEIIUTD 3a7[a4Uy BhIeJIe-
HUs apeajioB KauecTBa BOJIbI.

JIJisl ycOBepIIIEHCTBOBAaHMUSA MeETOZa aHAJIH-
3a MECTOIIOJIOKEHUH B HCcaemoBaHuu [2] uc-
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MOJIB3YIOTCA 3JIEMEHTHl HEYETKOU JIOTUKU JIJIf
k1accuuKalud BOI0COOPOB, MUKPOBOIOCOO-
poB u cyb-Bozoc6opoB [2]. Ompenensonumu
dakTopaMu TpU IJIAHUPOBAHUU U PA3BUTUH
BOIOCOOPOB ABJIAIOTCA UX (PU3UKO-Teorpadu-
YyecKHe XapaKTEePUCTHKH, [IPeHaK, TeoMOp-
¢dosiorusa, BuABI MOYB, HA KOTOPBIX OH OyzeT
PacIioyIoKeH, 3eMJIETI0JIb30BaHE/ TI0UBEH-
HO-PaCTUTEJIbHBIA TOKPOB U JIOCTYITHBIE BOJHBIE
pecypcsl. IIpu mpoBeZieHNN aHAIM3a MECTOIIO-
JIOXKEHUsA MHKPO-BOOCOOPOB, TNPUOPUTETHBI-
MH ObUTH BBIOpPaHBI JAaHHBIE 00 OCaJKaxX U MOY-
BEHHbIE KapPTHI, IIPEJICTABIEHHbIE PA3JTUYHBIMHI
TeMaTHyeckuMu ciuoamu. K obsactu udydeHus
OpUIa TpUMeHEHa MaTeMaTHYecKas MOJENb
JUIS ydeTa CTelleHH 3PO3UM IOYB U BBIIOJIHEHA
KiaccudUuKaUsa 10 MPUOPUTETY pa3MelleHUus
BOo0cOOpOB. Mcceenyemass TeppuTopus pasze-
JieHa Ha 22 cy0-Bosocbopa cpefiHel IIOMAbI0
oT 25 JI0 30 KM? OT cToka. Ilmomanp KaXkaoro
MHKPO-BO/I0CO0PA IeTUTCA HA MUKPO30HBI ILJIO-
IIAZbI0 OT 5 /10 10 KM% OCHOBBIBAsICH HA PE3YJIb-
TaTax WCCIAENOBAHUUN 777 MHKPO-BOJIOCOOPHBIX
bacceliHOB, OBLJIIO BBIZEJIEHO IIATH JUAIIa30HOB
IIPUOPUTETA: OYeHb BBICOKHM, BBICOKUM, cpejl-
HUH, HU3KUH 1 OYeHb HU3KHU [2], HA OCHOBa-
HUHM Yero pellINCh Pa3jInyHble yIIpaBieHYe-
CKHe 33JIa4uH.

B pabore [3] mpocTpaHCTBEeHHBIE JAaHHBIE
BHOCATCA B TEOCTATHUCTHYECKYI0 Mozenb. c-
cjefyemMble IapaMeTpbl BbIHECEHBI KaXK/IbIN
B OT/IEJIBHBIA CJIOH: BBICOTA Oepera peku, JJIu-
Ha CKJIOHA, THUIl 3eMJIEeIOJIb30BaHUA Oeperos,
npoduib penbeda naHA. B KauecTBe J1ONOJIHU-
TeJIbHBIX (PAKTOPOB aHAIM3a HCIOJIB3YIOTCSA
CJIOU 3€MJIETIOJIb30BAHUSA U METEOPOJIOTHYECKIE
ciou. Pesynbrarthl mcCIeqOBaHUA B JTaJbHEN-
IIeM MOKHO HCIIOJIb30BaTh /IS IIPOTrHO3UPOBA-
HUSA, UMUTAIIHOHHOTO MOJIEJIUPOBAHUSA U J1a/Tb-
Heliero coopa JJaHHbIX.

B uccnenoBannu [4] paccmarpuBaoTes mpe-
MMYyIIECTBA HCIIOJIb30BAHUA METOZla aHaIn3a
JIAaHHBIX IUCTAHIIMOHHOTO 30HAUpoBanus (/1/13)
B MOHUTODHHIE KaudecTBa BOJBI C HCIIOJIB30-
BaHMEM THUIEPCHEKTPAJIBHOTO aHa/IN3a WU30-
OpakeHuil. OlHO W3 TIJIABHBIX IIPEUMYIIECTB
rcnosb3oBanud /I3 1o cpaBHeHHMIO C Tpaju-
[IUOHHBIMU WU3MEPEHUSMHU i1 MOHUTOPHHTA
Ka4yecTBa BOJbI, COCTOUT B MOJIYyYE€HUU KaK IpPO-
CTPAHCTBEHHOU, TAK U BpeMeHHO! HH(OpMAaIuu
0 XapaKTePUCTUKAX IIOBEPXHOCTU BOABL. ['umep-
CHEKTPIbHBIA aHAIN3 H300paKeHUM, WHTer-
pUpyeMBIN € JAaHHBIMU TeONMH(POPMAIMOHHBIX
cucreM Oiarozaps 6sIcTpoMy cOopy U300paske-

HUM, OXBATHIBAIOIIUX MPUJIErarlye J1anaso-
HBI JIJINH BOJIH, IO3BOJIUT IOAPOOHO OIEHUTH
TaKye acIeKThl KaudecTBA BOJIbI KaK: B3BeCH,
MYTHOCTB U ITpounie. [loTeHIuanpHO, 3Ta TEXHO-
JIOTHA MOKeT OBITh UCIIOJIb30BaHA IIPU aHAJIN3e
IIOKa3aTesell KayecTBa BOJHBIX PECYpPCOB i
YCTOMYHBOTO YIIPABJIEHUSA PAa3BUTHUEM BOJHBIX
pecypcos.

eau u 3agaun uccjaeaoBanus. Ha ocHo-
Be IIPOBEJIEHHOTO aHAIN3a 3apy0eKHbBIX IMy0JIH-
Kanuil B cdepe yrpaBiaeHUs BOJHBIMU pecyp-
caMH U HcnoJyb3oBaHus MetonoB I'MC-anannsa
JUISl TPOCTPAHCTBEHHO-PACIpPe/IEIEHHBIX 00b-
€KTOB BOJIOTIOJIb30BAHU S, UCCIIEZI0OBATh BO3MOXK-
HOCTh INPUMEHEHUs PACCMOTPEHHBIX METO[0B
I'MiC-ananusa B 33/1aUax yIpaBeHUs BOJHBIMU
pecypcaMu YKpavHBbI.

3aslauu UCCIIEIOBAHUSA:

e U3YYUTh JAHHBbIE HAYYHO-METOJIHMIECKON
JIUTEPATyphl MO NpobseMe yIpaBjIeHUSA BOJI-
HBIMH PecypcamM{ U HCIOJIb30BAaHUSA METOZ0B
I'MC-ananusa 711 IpOCTPaHCTBEHHO-pACIIpeie-
JIEHHBIX OOBEKTOB BO/IOTIOJIb30BAHUA.

e npoaHau3upoBatb Metonasl [MC-ananu-
3a, 7711 (pOpMUPOBAHUA HAyIHO-O0OOCHOBAHHBIX
peKOMeHJjallNil  JJaJIbHENIIIero Ppa3BUTUA  BO-
JIOTIOJIb30BaHUSA YKPAWHBI C HCIOJIb30BAaHHEM
I'C-ananusa.

» 000CHOBaTh BO3MOKHOCTH IIPOTHO3UPOBA-
HUS U PAllMOHAIIN3AIUN YIpaBieHUus o0beKTa-
MU BOZIOTIOJIB30BAHUSA YKPAUHBI € IIOMOIIBIO pe-
3yJIBTATOB JIAHHBIX aHAJIM3a MECTOIOJIOKEHHUH,
TreoCTaTUCTUKU JJIA aHAJIu3a TeoJIaHHBIX 00b-
€KTOB BOJ[HOTO XO3AHCTBA U JAUCTAHIIMOHHOTO
30HIUPOBAHUA C HCIOJIH30BAHUEM THUIIEPCIIEK-
TPAJIbHOTO aHAIN3a N300pasKeHNH.

HN310kKeHnEe OCHOBHOIO MaTepuaJia Hc-
ciaenoBaHuA: BogHble pecypesl YKpauHBbl Ipes-
CTaBJIEHbl IIOBEPXHOCTHBIMH U II0/I3€MHBIMH
BoziaMu. [IoBepXHOCTHBIE BOJHbIE OOBEKTHI I10-
KPBIBAIOT 4% 00111e# Tepputopuu Ykpaussl. Oc-
HOBHBIMU TaKUMHU OOBEKTAMH SIBJIAIOTCA PEKU
(6bosee 63 THIC.), 03epa (OKOJIO 20 THIC.), BOJIO-
xpaHwInIa (1103 1IT.), mpyzasl (OKOJI0 40 THIC.),
KaHaJIBI U T. 7. Ha 0ocHOBe MHOT0/IETHUX HAOJIIO-
JIeHUY TOTEHIHAJIbHbIE PeCypChl PEUHBIX BOJL
YKpauHbI COCTaBIAIT 209,8 KM3, U3 KOTOPBIX
JIMIIb 25 TPOLEHTOB (OPMHUPYIOTCA HA Tep-
puTtopum YKpawmHbI U MOTYT PacCMaTpHUBATHCSA
KaK cOOCTBEHHBIN (DOH/I, a OCTAIIBHOE — 34 CYET
TPAH3UTHOI'O CTOKA. 3amachl IIPECHOH BOJIBI
B 8,5 pa3 MeHbIle OT MHPOBOTO ITOKa3aTesis
(B mepepacueTe Ha OZHOTO JKUTEJISA) U COCTABJIA-
er 1,14 toic. M3 [5].
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BopHuble pecypchl YKpawHBI, COCPENOTOYEH-
HbIE B IIOBEPXHOCTHBIX BO/IOEMAX, JOTOJIHSIOT
MO/I3€MHBIE 3aIlachl, PECYPChl MOJA3EMHBIX BO/I
YKpauHbI cocTaBiA0T 61689,2 ThiC. M3/CyTKH,
KOTOpbIE pacrpesie/ieHbl 0 TEPPUTOPUU CTpa-
HbI HEPAaBHOMEDHO — OCHOBHAasl WX 4YacTh CO-
CpeZloTOUEeHa B CEBEPHBIX M 3aITaTHBIX PErHMOHAX
[6]. Ha ocHOBe Tipe/icTaBIEHHBIX JAHHBIX MOXK-
HO CZIeJIaTh BBIBOJT O HEOOXOMMOCTH aKTHBHO-
rO BHEJIPEHUS MEXaHNU3MOB SKOHOMHUH BOJIHBIX
PecypcoB, MX PaIOHAJIBHOTO HCIIOJIb30BAHUS
U OXPAaHBI.

HarisamapIM — MOKasaTesleM  TeXHOTEHHO-
TO BJIMSTHUS HA PEYHOU CTOK SIBJISETCS WHJIEKC
6e3B03BpPaTHOTO ero BojiooTOopa. OH Hanbosee
BBICOKUH B TMEPEYUCJIEHHBIX BBIIIE 00JIACTSX,
Ir7ie TIOTEPU BOZBI IIPU TPAHCIIOPTUPOBKAX M HC-
MOJIB30BAHUY B HECKOJIBKO (M Jaske IEeCATKH)
pa3 IPEeBBINIAIOT MECTHBI PEYHOU CTOK MaJio-
BOZTHOTO To/1a. OZIMH U3 OCHOBHBIX TEXHOTEHHBIX
(haxTOPOB HCTOIIEHUS BOJHBIX PECYPCOB U BO/IO-
00ecrie4eHHOCTH — 3arpsI3HEHHE BOJbI CTOKAMU
MIPOMBIIIJIEHHBIX, KOMMYHAJIbHBIX U CEJTbCKOXO-
3AUCTBEHHBIX IIPEIIIPUATHIH.

OObeM CTOUHBIX BOJI, IIOCTYHAIOIIUX B peu-
HYIO CeTh YKpaWHBbI, COCTaBJAET 19,3 KM>, WU
65% pecypcoB peyHoro croka [7]. JlaspHelIee
pasBuTHE OTpacjiell KOMMYHAJIBHOM U BOJOOX-
PAHHOM JIesITEIBHOCTH BEJIET K YXYAIIIEHUIO DKO-
JIOTO-XUMUYECKOU CUTYAI[HH.

ITO AUKTyeT HEeOoOXOAMMOCTh PaI[MOHAJIH-
3allii  TPAJUIMOHHBIX CIIOCOOOB Pa3BUTHUSA
ympaBjieHuss OOBbEeKTaMH BOJHOTO XO3SUCTBA,
pa3pabOTKH HOBOW HAyYHO-TEXHUYECKOU ITOJIH-
THKU, BBEJEHHUsS HOBBIX METOJOB YyIPaBJIEHUS
MIPOU3BO/ICTBEHHO-X035HCTBEHHOU JlesITeNb-
HOCTBPIO W BOJIONOJIb30BaHMEM. OCHOBBIBASICH
Ha pe3yJIbTaTax UCCIe0OBaHuM [2, 3, 4], MOKHO
C/IENaTh BBIBOJI, YTO UCIIOJIb30BAHUE IIPOTPAMM-
Ho-anmapaTHoro komiuiekca ['MIC u meTo/i0B
I'C-ananmu3a, ¢ ganpHelen pa3paboTKON UH-
(opMaIrMOHHOM TEXHOJIOTHH, TIO3BOJIUT PEIIUTD
COBOKYITHOCTD 3a/lau TI0 XpaHEHHI0, OTOOparke-
HHI0, OOHOBJIEHUIO M aHAIU3y IPOCTPAHCTBEH-
HOU ¥ aTpuOyTUBHOHN MHGOPMAIUY IO BOJHBIM
00bEKTaM HA TEPPUTOPUH Y KPAWHBI.

OcHoBBIBasiCh Ha [2], mpenmosiaraercs wuc-
M0JIb30BAaHUE Pe3yJIbTATOB JAHHBIX aHaIN3a
MECTOIIOJIOXKEHUH JIIsT YIIPABJIEHUsT pacIipesie-
JileHrneM OOBEKTOB BOJHOTO XO3AHCTBA W OJIM3-
snexaneid uH@pacTpykTypsl. Takum o6pasowm,

MO?KHO IIPOTHO3WPOBATh BOJOPACIIPE/ieJIeHIe
U YMEHBIIUTh HETaTUBHbIE (PAKTOPHI, BIIUA-
IollMe Ha BOAHBIE pecypchl. Ilpeamosaraercs
HCIIOJIb30BaHUE T€OCTATHUCTUKU [3] A1 aHasIH-
3a TE€OJAHHBIX OOBEKTOB BOJHOTO XO3SMCTBA,
JUIsl YIIpaBJEHUS IPOCTPAHCTBEHHO-pPACIIPe/ie-
JIEHHBIMH O0BEKTaMU BOJHBIX PECYPCOB, YTO
MIO3BOJIUT PACIIMPUTH IIPE/CTaBIEHUE O Tep-
PUTOPHUIBHON CTPYKTYype WCTOIIEHHBIX 30H
BOJIOTIOJIb30BAHUSA, BBIABUTh 3arpsA3HEHHbIE
y4acTKu U (paxkTopbl, BBI3BIBAIOIINE KX IIPO-
CTPAHCTBEHHYI0 HEOAHOPOAHOCTh. JlucraHiu-
OHHOE 30H/IUPOBAaHUE U THUIIEPCIEKTPAIbHBIN
aHaIU3 U300pakeHuul [4] B coyeTaHUU C KOM-
MBIOTEPHBIM MO/JIEJINPOBAHUEM, IIOJIE3HBI JUJIA
IIPOTHO3UPOBAHUSA U3MEHEHUS XapaKTEPUCTUK
BOAHBIX pecypcoB. IIpeamosiaraercss BO3MOXK-
HOCTh IIPUMEHEeHUs JUCTAHIMOHHOTO 30H/IUPO-
BaHUA U TUIEPCHEKTPAIBHOTO aHAIN3a U300pa-
JKeHUU JIJIs1 MOHUTOPHUHTA [TapaMeTPOB KauecTBa
BOJIbI TAKUX KaK: B3BeCh, MyTHOCTb, KOHIIEHTPA-
U PACTUTEIPHOCTU Y OPTAaHUYECKUX BeIeCTB.
Paccmorpennsle uHerpymeHThl ['MC-ananu3sa
IIpU HWCIIOJB30BAaHUU JIJII MOHUTOPHWHIA Kaue-
CTBa BOJIBI, IepepaclpesiesieHuss U ONTUMHU3a-
UM UHQPACTPYKTYPHI IUIAHUPYETCS HCIIOJb-
30BaTh Ul palUOHAIU3AIUU  YIPaBJIeHUA
00'beKTaMH BOJIONIOJIb30BAHUSA YKPAUHBL.
BbiBoabl. lcronb3ysa oOmbIT 3apy0eKHBIX
HCCIIEIOBAHUY [2, 3, 4], MOKHO pa3pabaThIBaTh
HAayYHO-O00OCHOBAaHHbIE PEKOMEHJIAIIUU /1aJIb-
HEUIIero pas3BUTUA BOJIOIOJIB30BAaHUA YKpau-
HBI ¢ ucnoab3oBanuem I'MC-ananansza. AHaIU3,
obobmenue u cozmanue cpeacrsamu I'MC kap-
TorpadUIecKOro obecrneyeHus: MPOCTPAHCTBEH-
HO-pacupesieJIeHHBIX 00BEKTOB BOJHBIX pecyp-
COB YKpauHBI IO3BOJISET JIaTh KOMILJIEKCHYIO
OIIEHKY II0 PAaIMOHAJIBHOMY HCIIOJIb30BAHUIO
BOJIHBIX PECYPCOB M COILYyTCTBYIOIIUX OOBEKTOB
UHOPPACTPYKTYPhI, YIUTHIBATh COCTOSHUE TeEp-
PUTOPUH HACEJIEeHHBIX IYHKTOB M UX BOJOIIO-
TpebyieH!s, aHAIN3UPOBATh U IIPOTHO3UPOBATH
pe3yJIbTaThl XO3ANCTBEHHOU JeATEJbHOCTH Ue-
JioBeka. Ha ocHOBe BCero 3Toro MO>XKHO IPUHU-
MaTh OOOCHOBAHHBIE pelleHHs IO mpobseMam
3arpsAA3HEHUs U ONPeeIATh IPUOPUTETHBIE Ha-
IIpaBJIeHUs Pa3BUTHA OOBEKTOB BOJIHBIX pecyp-
COB YKpauHBHI.
Peyenzenm:
K.m. H., doy. Pydenxo /. A.

47




MPOBAEMW BE3MEPEPBHOI TEOTPAPIMHOI OCBITU | KAPTOTPADII

Jlureparypa:

1. Bespuena A. B. AHaTUTHYECKHUI BHIOOP MCXO/THBIX TAHHBIX HA OCHOBE METO/A MePAPXUM C YIETOM TeMa-
TUKU TeowmHdoOpMammonHoro mpoekTa/A.B. BenpueBa, H.O. ManakoBa//BruoHUKa WHTEJIEKTa. — XapbKOB,
2012.— N9 1(78).— 97c.

2. Kiran V.S.S. Water Resource Management Of Simlapal Micro Watershed Using Rs- Gis Based Universal
Soil Loss/Kiran V.S. S., Srivastava Y.K., Rao M.J.— Vol 9. — 2014. — P. 227-236.

3. Development of Water Management/[Pachri H., MitaniY., Ikemi H. etc]//Hasanuddin University,
Makassar, Indonesia. — Vol 6. — 2013.— P. 169—176.

4. Usali N. Use of Remote Sensing and GIS in Monitoring Water Quality/Usali N., Hasmadi M.//Journal of
Sustainable Development Forest Surveying and Engineering Laboratory, Faculty of Forestry, Universiti Putra
Malaysia. — Vol 3, Ne 3. — 2010.— P. 228—238.

5. HamioHasibHa JIOTOBiZIb TIPO CTaH HABKOJIMIIIHHOTO MPHUPOJTHOTO CEpPEeNOBHINA B YKpaiHi y 2011 pori/
[3a pen.O. bBoumap, B. Masypoxk]; MinictepcTBo ekoJiorii Ta mpupoguux pecypciB Ykpainu. — K.: LAT & K,
2012.— 258 c.

6. HatioHaibHa IOMIOBIIb PO SAKICTh MUTHOI BOAM Ta CTaH IMMUTHOTO BOJAOIOCTAaYaHHs B YKpaiHi y 2011 p./
Miuperion6y Ykpainu. — Kuis, 2012. — 642 c.

7. Odiritinumii cavit 1Y «Jlepkrinporpadis» [Emnexrpounnuii pecypel/Y «lepsxrigporpadis». — EnexkTpoH.
JaH. — 2014. — Pexxum moctymy: http://www.hydrography.com.ua

YAK 911.3:004.94
H. . Cepreesa
AbBIBCbKMI HAOLLIOHOABHWI YHIBEPCUTET iIMEHI IBOHO PPAHKA

FEOIHPOPMALINMHMA AHAAI3 CRELIAAIBALLT
CIABCBbKOIO TrOCINOAAPCTBA PEMNOHY
(HA MPUKAAAI AbBIBCbKOI OBEAACTI)

POBIJISTHYTO METOZMKY CTBOPEHHS TEMAaTHUHOI 6a3u lanux «Creriasizaliis ClibChbKOT0 Tocnoziapersa JIbBiBChKOi 00-
J1acti», MpoBeZieHO HeOOXiTHI 00UMC/IEHHS TOKA3HUKIB, SIKI XapaKTEPU3YIOTh CIEIiasi3allilo JOCTiIPKyBaHOTO PETio-
Hy. I[Toka3aHO MOKJIUBOCTI reoiH(OopMaIiiHOTO aHATI3y 3ac06aMu cydacHUX reorpadivHux iHQopMaLiiiHUX cHCTEM
Ha OCHOBI 3/IiIFICHEHHSI OTIepallili ceJeKIlii, MoOy/I0BU Ta aHATi3y KapTorpadiyHUX MO/IEJIEH.

KirrouoBi ciroBa: reorpadiuna indopmariifina cucrema, reoindopmMariiiHuil aHasi3, creniamisarisa ciibCbKOTO To-
Cro/iapcTBa, TeMaTHuHa 6a3a JaHux.

H. M. Cepreesa

FEOUHPOPMALLMOHHBIX AHAAU3 CNELLUAAUSALLUM CEABCKOTO XO3SAUCTBA PETMOHA

(HA NPUMEPE AbBOBCKOW OBAACTH)

PaccMOTpeHa METOIMKA CO3/IaHUs TEMATHUECKOH 6a3bl JaHHBIX « Cliennan3aius CeIbCKOTO X031HcTBa JIbBOBCKOM
obsacTi», TPOBEZIEHBl HEOOXOMMMbIE PACUETHI MOKAa3aTesel, XapaKTePU3YIONUX CIEIHATU3AIUI0 UCCIIEAYEMOTO
peruona. [TokazaHbl BOBMOKHOCTH reOMH(OPMAIIMOHHOTO aHAJIM3a CPEJICTBAMH COBPEMEHHBIX reorpaduyecKux
WHGOPMAIMOHHBIX CHCTEM Ha OCHOBE OCYIIECTBJIEHUSA OIEPAIU CEJIEKIUU, IIOCTPOEHUS U aHAIN3a KapTorpadu-
YeCcKUX MOJIEJIeH.

KiroueBsble ciioBa: reorpaduueckas HHGOPMAITMOHHASA CUCTEMA, TeOMH(POPMAIIMOHHBIN aHATN3, CIIEITUATTN3AIIHA
CeJIbCKOTO X035IMCTBA, TEMaTHUecKas 0asa JaHHBIX.

N. Sergieieva

THE GEOINFORMATIONAL ANALYSIS OF THE REGION AGRICULTURE SPECIALIZATION

(BASED ON MATERIALS OF LVIV REGION)

The method of the creation of thematic database “Agriculture Specialization of Lviv Region” is considered. The necessary
calculations of the parameters that characterize the specialization of the investigated region are made. The possibilities
of geoinformation analysis by means of modern geographic information systems are shown on the basis of selection
operations, construction and analysis of cartographic models.

Keywords: geographic information system, geoinformational analysis, agriculture specialization, thematic database.

Beryn. XapakTepHoio ocoOJIMBiCTIO cydac- — sikay cdepi reorpadii mpesicraBieHa reoindop-
HOT'O PO3BUTKY JIIO/ICTBA € Tlepexiz 0 inpopma-  MamidHUM KapTorpadyBaHHSAM, CTBOPEHHAM
nifiHOTO cycniyibeTBa. [IpoBimHOO 03Hakow0 iH-  ['IC okpemux perioHiB, reoiHpopMamiiHUM
dopwmarmitinoro cycmisbeTBa € indpopmaTusanis, anamizom (['IC-ananmizom). 3acTocyBaHHS Teo-
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iHpopMamiiHUX cucTeM, Ha BigMiHy Big mud-
poBoro kaptorpadyBaHHS, J03BOJIAE He JIUIIE
BHUKOHATHU KaprorpadiuHe 300pakeHHA 3a JI0-
IIOMOT0I0 KOMIT IOTEPHUX TEXHOJIOTIH, a mepei-
TH JI0 IIUPIIOTO PO3YMIHHSA KapTU: PO3IJIALATH
KapTy He fIK KiHIIEBUI MPOJYKT, a SIK MOJENb
JUISL TIOJIAJIBIIIOTO aHAJIIZY JOCITI/PKYyBaHOI Te-
putopii. B nmaniii craTTi 30cepegumocs came
Ha MOXKJIMBOCTSIX TeOiH(OpManilfHOTO aHaTi3y
Ha TIPUKJIA/Il TOCTIPKEHHS CIIeliasisarii ciib-
CBKOTO TOCIIO/IAPCTBA.

Buxigni nmepexymoBu. Y cyvacHild Hay-
KOBI{ JIiTEepaTypi BeJUKA yBara NPUIIIAETHCA
IIPe/ICTaBJIEHHI0O MOXKJIUBOCTEH TeMaTUYHOTO
reoindopmariinoro kaprorpadyBaHHa [1],
CTBOPEHHIO 0a3 JaHUX /I TEMAaTUYHOrO Kap-
torpadyBaHHA [2, 4]. MOXKIUBOCTI K 3aCTOCY-
BaHHA TreoiH(pOPMAI[INHOTO aHaII3y PO3TJIA-
JIAI0ThCA 3HAYHO piJilie: cepes mpanb i3 JaHol
TeMaTUuku caig Bigsuauutu [3], [8], [11]. Ta-
KO CJIiJ] 3a3HAYUTH, [0 KOHKPETHI IPUKJIATN
I'IC-anani3y mepeBa’kHO I'PYHTYIOTbcA Ha i-
3UKO-TeorpadiuHUX [JOCHI/IKEHHAX, Yy cdepi
cycnpHOI reorpadil HABOAATHCA NPHUKIALU
Ha OCHOBI aHamidy jaemorpadiyHux mpoIie-
ciB [12]. TIC-kapTa cmemiasisarii CiJIbCHKOTO
rocrozilaperBa Ykpainu mictutbes B I'IC-Bep-

MepeAik aTpnbyTiB TabAMLi peAsuinHoi 6a3n AaHux C
«Cneuiaaizauis ciAbCbKOro rocnoAapcTBd AbBiBCbKOI OBGAQCTIN

cii HamionanpHOTrO atiacy Ykpainu [5], mpore
TabsuIg aTpubyTIB JaHOI KAPTU MICTUTD JINIIIE
oAvH atpubyT — Ha3BW Tayiy3ed crerfiarisaii
(TexcToBul TUI aTPUOYTY).

MerTa JI0CITi/PKEHHS TIOJIATaE B pO3pOo0IIi Te-
MaTUyHOI 0a3u mauux «Cremnianizalis clibCbKO-
ro rocrnoyiapctBa JIbBiBChbKOI 006J1acTi» Ta Ipe-
CTaBJIEHHI MOMKJIMBOCTEN TeoiHGOpPMAIliiHOTO
aHATI3y B CyCHUIbHIA reorpadii Ha mpUKIAAl
creniaizanii cizbecpkoro rocrnogapcrBa JIbBiB-
CBHKOI 001aCTi.

BukJ1ag 0oCHOBHOTO MaTepiauy. [ mpo-
BestenHsa I'IC-anaizy, mepir 3a Bce, HEOOXiJTHO
MiZIrOTYBaTU BXi[HI JIaHi: PO3POOUTHU CTPYKTYPY
TeMaTU4yHOl 0a3u manux «CHemiasisamis ciib-
CHKOTO TocrofapcrBa JIbBiBChbKOiI 006J1acTi», IIpo-
BeCTH 00UYMCIeHHS HeOOXITHUX MOKA3HUKIB JIJIs
TeMaTU4YHOl 0a3u /JaHUX, CTBOPUTH HEOOXiTHY
06a3y maHuMX Ta NpUB'A3aTU ii /10 6a30BOI Kap-
T JIpBiBCbKOI 0bOs1acTi. Po3riissHemo gerasbHilne
MITOTOBKY BXiJTHUX JJAHUX.

Po3pob6ka cTpykTypu TeMaTU4HOI 0asu
naHuxX. JlaHuWW ertam IoJisira€ y BU3HAYEeHHI
crucky aTpuOyTiB 6a3W JaHUX, BU3HAUYEHHI
THIIB JIAHUX JIJIS KOKHOTO aTpuOyTy Ta Ipu-
CBOEHHI IMO3HAYEHHS /JIs1 KOXKHOT'O aTpUOYTY
(tabnung 1).

Tabamus 1

b Hassa atpubyTy. Tun atpmubyT LCEL R ET L EH
n/n pUOYTY. pUoyTy aTtpubyTy y PTBA
1. Ha3Ba panoHy TEKCTOBMM REGION
2. [AAy3i creujiaAi3aLLi: FOAOBHA raAy3b (HO3BA) TEKCTOBMM SPEC_1_N
3. FAAY3i CNeLiaAi3aLLi: APYropaAHO TAOAY3b (HO3BA) TEKCTOBMIA SPEC_2 N
4, FaAy3i CneLiaAiBaLLl: iHLWI raAysi (Ha3BM) TEKCTOBMM SPEC_3_N
5 FAAy3i CreLiaAi3aLLi: FOAOBHA FAAy3b (HOCTKA Y 3ArAAbHIM CTPYKTYPI SPEC 1 P

’ CiAbCbKOIO rOCMOAQPCTBA PAMOHY) AIMCHOYMCAOBMIMA - -
6 FaAy3i CNeLiaABaLLi: APYTOPAAHA FAAY3b (HOCTKA Y 3ArAAbHIM CTPYKTYPI SPEC 2 P

’ CiIAbCBbKOTO roCNOAQPCTBA PAMOHY) AIMCHOYMCAOBMM - =
v FaAy3i crneujiaAizauii: iHLWi raAy3i (HOCTKA Y 3AraAbHiK CTPYKTYPI SPEC 3 P

’ CiAbCbKOIO rOCMOAQPCTBA PAMOHY) AIMCHOYMCAOBMIMA -
8. KiABKICTb FQAY3€M CMeLIaAI3aLLi PAMOHY LLIAOYMCAOBMIA SPEC_Q
9 KiAbKICTb raAy3en crneLuiaAizaLii pamnoHy 3a KOediLEHTOM AOKOAI3ALLT K Q

’ LLIAOYMCAOBMM -
10 FAAY3i CneLiaAi3aLl POCAMHHMLTBA (YOCTKA Y 3AraAbHiM CTPYKTYPI SPEC P P

" | cneuiaAizaui CIAbCbKOTO roCrnoACPCTBA PAMOHY) TEKCTOBMM - -
r FaAy3i CneuiaAi3aLLi TBOPUHHMLTBA (YOCTKA Y 3ArAAbHIM CTRYKTYPI SPEC A P
© | cnewuiaAi3aui CIAbCbKOTO TOCMOAQPCTBA PAMOHY) AIMCHOYUCAOBMM - -

12. | PiBeHb CneuiaAizaLii AIMCHOYMCAOBUIA SPEC_RATE
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O0umcIeHHA HeoOXiTHUX MOKa3HUKiB. Ha »xaJb,
CTATUCTUYHI 30ipDHUKK YTIPaBJIAHHA CTATHUCTUKHU
He MiCTATh iH(opMaIiii po cremniasisariio paioHiB
ob6sacti. Tomy, mepiit 3a Bce, HEOOXIZTHO BUBHAYUTH
rajysi creriamsangii paiioniB JIpBiBcbkol oOsac-
Ti. JIJI1 IhOTO CKOPUCTAEMOCH TAHUMHU 30IpHHKIB
«PocytmaHUITBO» 1 «TBapUHHUIITBO» JIBBIBCHKO-
T'O YIPABJIIHHA CTaTHUCTUKU 32 2013 pik (HaHi Ipo
o0csT BUpOOJIEHO1 MPOIYKITii) [7, 9], a Takoxk 1a-
HUMH YKPAIHCHKHX arpapHux Oip»k (7aHi rmpo miau
Ha TPOAYKINIO 3a JOCT/KYBaHHU mepiosn) [6].
Ha ocHOBI cTaTHCTUYHUX JAHUX BUALIAMO 19 IIijI-
rajiy3ei CLIIbCHKOTO FOCIIO/IAPCTBA, ITPE/ICTABIEHNX
y JIpBiBCBKii 0bs1acTi (Ha3BU MiAraay3el moJaeEMo
BIZIIOBIZTHO 710 iX Ha3B y 30ipHUKaxX JIbBIBCHKOTO
YIIPaBJIiHHSA CTATUCTUKN).

Ha ocHOBI ux JJaHUX BUBHAYHUMO TajTy3i cIre-
miasizarmii CiIbChKOTO TOCIIOZApCTBA IS KOXK-
HOro parioHy JIbBiBChKOI oOsacti. 3miliCHIMO
aHai3 croemiasmisamii [BOMa METOLAMMU: METO-
JIOM CepeHbOTAy3€BOTO BiJICOTKA Ta METOJIOM
CEPEHBO3BAYKEHOTO PAHTY. 3TiIHO 3 TEPIIUM
METOJIOM, CIIEI[iaTiI3yI0UOI0 € Ta TaTy3b, YacTKa
SIKO1 TIEPEBUIILYE CEPEHHOTATY3EBY:

d >p.,

ne d. — yacTka rajysi B Tajy3eBiil CTPYKTypi
CLJICBKOTO TOCIIOZIapCTBa PAalioHy, P, — CEPeIHbO-
TaJly3eBHH BiJICOTOK, 110 OOYUCTIOETHCS 32 Hop-
Mys010 p,=100/n, e N — KiIbKicTh ramysei [10,
C. 420]. Y HamoMy BUNIaZIKy P,=100/19 =5,3.

BMKOHAHA B cepeaosuLLi ArcGIS 10.0.

CepeHbO3BAXKEHUI PAHT (R) 064HCITIOIT
AK

R=(3Rd)/ (3d)

3HavyeHHA R IOKa3ye KiJbKiCTh rajyseil ciie-
miastisariii y paioHi [10, c. 420].

KoedinienT srokasizaiiii BU3Ha4a€ThCS 3a Ta-
K010 (pOpMyJI0I0:

K=d/k,

Ae d. — yacTka rajysi B raJy3eBidl CTPyKTypi
CLIIbCBKOTO TOCIIOJAPCTBA PerioHy, k. — dacTka
rajy3i B rayiy3eBiil CTPYKTYPi CLIBCHKOTO TOCIIO-
nmapcrBa obsacri [12]. KoedirieHT 103B0OJIsAE BH-
SIBUTH CITEIiaJTi3allil0 PEeTiOHIB Ha BUPOOHMUIITBI
MIPOAYKIIii, 00CATH AKOI € HE3BHAYHUMH 3aTajIoM,
MIPOTE YaCTKAa OKPEMOTO perioHy B ii BUpOOHU-
IITBI BICOKA: 3a3BUYAl, TaKi rajy3i xapaKkTepu-
3yI0ThCA KoedimieHnToM okamzanii K >1,5.

CTBOpeHHA TeMaTHUYHOI 6a3u gaHux. OcKiib-
KU B JIAaHOMY MiIPO3/ILTI MU PO3TJISIZIAEMO CIIEITi-
aJTi3arriio CiIbChbKOTO TOCIIO/IapCTBA, PO3pobiieHa
HaMu Oaza JaHWX BK/IIOUATHME JIHIIE IIOKa3-
HUKH, SKI CTOCYIOThCS CHelliaizallii, a He Ciab-
CHKOTO TOCITOZlapcTBa 3arajioM. I1pu HeoOXiHO-
CTi aHaJIi3y CULIBCHKOTO TOCIIOJIAPCTBA 3arajioM
JIO peJIAIiHOI 6a3u JaHUX HeOOXiTHO BKJIIOUH-
TH JIaHl 110 KOXKHIH i3 19 miirasy3ell CUIbChKO-
TO TOCIIOJIapCTBa OKPeMO (J1aHi mMpo 0o0CsTy Ta
YACTKU KOJKHOI MiITay3i y CTPYKTYPI CUTBCHKO-
ro rocmojiapctBa). I HAIIOTO TOCITiPKEHHS
chopmyemo HacTyHy 6a3y manux (Puc. 1).

Puc. 1. TematnyHa 6a3a AaHmx «CneLiaAi3aLis CiAbCbKOro rocCroAQpPCTBA /AbBIBCbKOI OBAQCTIN,

50




30ipHMK HOYKOBMX MpALLb. — Xapkis, 2015. — Bunyck 21

FeoindopMamiiHuil  a”Hai3  CIeriamisarii
cimpcpKOro rocmojziaperBa JIbBiBCbKOI 00J1acTi.
[Ticsis moOymoBu Tabsuili 6a3u AaHUX Iepeu-
JIEMO /10 caMOTO TeoiH(pOPMAIiIHHOTO aHaAJI3y
(mpoBenemo iioro B cepezroBuini ArcGIS 10.0).

I'C-anani3 cnoeriamisarii CUIBCHKOTO T'OCIO-
JlapCcTBa 3/IINICHUMO HAa OCHOBi JIBOX TOJIOBHUX
rpyI QYHKITIN:

1. 3iiCHEHHS OTepaIlii CeJeKIIii;

2. IToOyznoBa Ta aHasi3 kaprorpadiuHux Mo-
niesen.

Po3riisHEMO MOMKJIMBOCTI TaKOTO aHAJi3y
Ha KOHKPETHHUX IPUKJIAJaX.

3niiicHeHHs omneparii cesekmii. OCKiTbKH
cycmibHO-TeorpadivuHi  JOCT/KEHHSA  YacTo
IPYHTYIOTbCA HA TPOBEJIEHHI aHAJII3y BEJIMKOI
KUIBKOCTI JaHMX, 4aCTO BUHHKAE HEOOXigHICTDH
BuOOpy came TOi iHdoOpMmariii, gka HeoOxisHA
JUIsT KOHKPETHOTO JociipkeHHs. Takuii BUOip
3 OZHI€1 UM KIJIbKOX 0a3 Te0JaHuX 3iHCHIOETHCSA
3a IOIOMOTOI0 omepartii cesekirii. Onmeparis «ce-
JIEKIIis1» — O7[HA 3 HAUOLJIBIII TOITUPEHUX Ollepa-
il penAniiHoil anredpu, sAKa mnojaArae y Buoopi
3 3alMCiB BiJIHONIEHHS INIAMHOMKUHH, 3alKUCH
SIKO1 33/10BOJIBHAIOTH YMOBY.

3a 70mOMOroI0 oleparii ceJeKIii MOXKHa
moOyyBaTH 3aIllUTH, SIKI € OTHUM i3 OCHOBHHX
iHctpymeHTiB Oyab-sikoro I'IC-makera. Kopuc-
TyBa4 3a JIOTIOMOTOIO 3alUTIB (POPMYIIIOE BU-
Moru /10 iHdopmarii, AKy HeOOXiTHO OTPpUMATH
i3 3araJibHOr0 MacWBY JOCTYIHHX JAaHUX 1 IIO-
JlaTU B IEBHOMY BUTJIAAL. 3anuT POPMYITIOETH-
¢ 3a ymoroMoroo MoBu 3amuTiB SQL. SQL-3a-
IIUTOM HA3WBAETHCA NMEBHUUN HAOIp omepaTopisB
SQL, 3a monomorow Akux GopMmyeThcs BUOipKa
indopmarii 3 6a3u gaHUX (y JAHOMY BUIIQ/IKy —
3 atpubyTtuBHUX TabuIp I'IC).

Bubipka BUKOHYETHCA 32 JIOIIOMOTOIO Ollepa-
topa SELECT, cuHTaKcHuC AKOTO HACTYITHUN:

SELECT <cnmcok  arpubyTtiB  Tabsumi
pessAriiHol 6a3u JaHuXx >

FROM <CIIMCOK TabJJInIb>

WHERE <ymoBa BUGIpKH>.

JI71s IbOTO MOKHA CKOPHCTATUCS (QYHKIIIEIO
SQL-3amuTiB, /I TOJIETTIIEHHS JTAHO1 Oomepartii
B nepeBakHi# Oiybmrocti I'IC-nmakeTiB BOyzi0Ba-
HUH CIeIiaJIbHUN «KaJIbKYJIATOP», AKUU J103-
BOJIsSI€ BUOpATH MEBHUM aTpUOYT, a TAKOK HEOD-
XiHy omepartito cesekirii. Pe3yspTaTu omnepartii
MOKYTb IT0/IaBaTHCSA a00 B OKpeMill TabsuIli, a6o
BUJIJIATHCS B icCHYIOUil Tabsmiri. AKIo 3k 00’ek-
TH MalTh POCTOPOBY MPUB’A3KY, TO pPe3ysbTa-
TH 3aNUTy OyAyTh BimoOpakaTuch i Ha KapTi.

[Ipuknazamu ornepariii ceseKIfii mpu aHasrisi

creniarizaii ciIbCbKOTo TOCIO/IapCTBA MOXKYTh
OyTu Taki: BU3BHAUEHHS PAalOHIB i3 HAUOLTbIINM
piBHeM cremiasizariii, paH)KyBaHHA PpaloOHIB
3a KUIBKICTIO TaJly3ed crieriarisaliii, BU3HaYeH-
Hs patiOHIB, cepes| Tay3el CcIierfiamisalii SKux
IepeBaka€ POCIUHHUIITBO TOIIIO.

HaBenemo mnpuwiaa 3anuTy A0 mobyioBa-
HOl Hamu Tabsurmi atpubytiB. ChopmyrroeMo
YMOBY 3aIllUTy: HEOOXiZIHO BUOpaTH paioHU 00-
JIACTl, y AKUX KUIBKICTh TaIy3ed creriarisarii
3a iHZEKCOM JIOKasizamii Ouiblna 3a KUIBKICTh
rajysey crerfiayisarii, BU3BHaUe€Hy METOJIOM ce-
penHbO3BAXKEHOTO paHry (puc. 2). B pesynbrarti
3aMUTYy Bi0Oys10CsA BUJIIEHHSA TPhOX PalioOHIB 00-
snacti — IlepemMunuigHaCchKOro, TYpKiBCHKOTO Ta
CKOJIIBCHKOTO, a TAKOK M. JIBBIB.

Puc. 2. Pe3yAbTaT onepadii ceaekuii
Y rPAQPIYHIY GOOPMI, BIAOBPAXKEHMI
B cepeaosuLLi ArcGIS 10.0.

[Tob6ytoBa Ta aHasi3 kaprorpadivyHux moje-
seit. [licada Bitbopy HaWUBaXKJIMBIMIUX aTPUOYTIB
00’€KTiB TOCITI/IKEHHA JJOCITITHIK 00MPAaE CIIoco-
6mix kapTorpadidHoro BioOpa*keHHs, 3/IIHCHIOE
moOyZ10By KapT i HA IX OCHOBI pOOUTHh BUCHOBKU
PO XapaKTep JIOC/T/I>KyBaHUX IIPOIIECIB 1 ABUIII.
Jlns mpuKiIazy, MOXKHA IIPOAHAJI3yBaTH CIeLi-
aJTi3alliio ClIbCHKOTO rocmojiaperBa JIbBiBCHKOI
obJacTi 3a /I0MIOMOTOI0 cepil KapT: Ha MepIIii
BUJIIJIUTY JIUIIIE TTPOBIJIHY TaTy3b CIIeriasmi3artii
KOKHOTO palioHy, Ha JPYrill — cherjiamisariio
3a ZIBOMa TOJIOBHUMU Tajy3sgMU, HA TPETId —
yci ramysi cneniamizarii (puc. 3). Ha kapty, ze
IIO3HAYEHO yci raysi cnerianisariii, 107aMo e
Z1Ba aTpUOyTH — YACTKU ray3edl POCIUHHUIITBA
i TBADUHHUIITBA B 3aTJIbHIN CTPYKTYPi rayy3ei
creriasisarii 3a J0NOMOT0I0 KPYTOBHX Jliarpam.

Anasi3 aTpuOyTUBHUX JAHUX ITOJIITOHAJIBHUX
00’€KTiB UacTO 3BOAUTHCA JI0 METO/IB Kiaacudi-
Kallii, nepexsiacudikariii Ta paH:KyBaHHS.

Jlnsa OuthIl TUIMOOKOTO aHaJI3y HEOOXiTHO
3IIMCHUTH BEKTOPHO-PACTPOBE II€PETBOPEH-
HA KapT. Yacro misa kaprorpadyBaHHS MMEBHUX
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Puc. 3. KaprorpaopivtHa moaeb «CrieliaAi3aLisi CiAbCbKOro rocrnoAQpCTBA AbBIBCbKOI OOAQCTIN,

BMKOHAHQ B cepeaosmLLi ArcGIS 10.0.

SIBUII] CIIOYATKYy HEOOXiIHO 3/iICHUTH TaKe Iie-
perBopeHHs. Hanpukiaz, HeoOXiTHO O3HAYHU-
TU KUIBKICTh Tasiy3ed crieriasisaliii crocobom
i30siHIN. [I719 1hOTO CIIOYaTKy HEOOXiTHO OTpHU-
MaTH paCTPOBY KapTy, fAKa BijoOparkae JaHUM
MMOKAa3HUK, i Ha ii OCHOBI moOyayBaTH i3ostiHil
(puc. 3 — YepBOHUMH JIHIAMH TOKa3aHa KijIb-
KICTh rasiy3eyl creriaiizariii, nudpamMu HaJImu-
CaHO KiJIbKICTh rajry3ei cueliarisaitii).

Takok MOKHA 3/IIACHUTH Ta BioOpasuTu iH-

TEPITOJISAIIO 3HAUEHb [TEBHOTO ITOKa3HUKA: HAIIPU-
KJIQJl, B PE3YJIbTAaTI IHTEPIOJIAILIL TOKa3HUKA PIBHSA
crieriasisarii paioHiB JIbBIBCHKOI 00J1aCTi MOKHA
OTPUMAaTH PACTPOBY KapTy IbOTO SBUINA (PHC. 4).
Jlnsa OUTBIN AeTaJIbHOTO aHAJII3y clieriasiza-
1ii CLTBCHKOTO TOCIIOApCTBa JIOIIBHO Oysi0 6
CTBOpUTH 0a3y JaHHUX Ha OCHOBI HaceJeHHX
MYHKTIB (Ipe/icTaBJieHUX TOYKOBHUMHU 00 €KTa-
MH): 1ie Aaji0 6 3MOTy 3aCTOCYBATH iHII METOIH
aHaJi3y, HANpPUKJIAJ, BU3HAUEHHS IIJIbHOCTI
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H Puc. 4. PiBeHb crieuiaizalii Tepmutopii AbBIBCbKOI OBAQCTI.

MiITPUEMCTB, JUUIS IKUX IIE€BHA TaJly3b € CIelfia-
JII3yI0YOI0; TAKOXK I1e 1ayio 6 3MOTy BUpaxyBaTu
CITeIiasTi3aIfio I KO?KHOTO HACEJIEHOTO ITYHKTY
OKPEMO, 1110 3HAYHO JIeTATi3yBaJIo 6 KapTy CHelli-
asmizarrii. OiHaK, Hapasi CTaTUCTHKA IO OKPEMHUX
HaceJIEHUX IYHKTaXx JIOCTYITHA JIMIIE 32 TAKUMH
MMOKa3HUKAMU SIK KUIBKICTh IiJIIIPUEMCTB II0 ra-
JIy35IX Ta KUIBKICTh IPAI[iBHUKIB HaAWUOLIBIITNAX
MiITPUEMCTB, JIlaHI PO 00cATH BUPOOHUIITBA
y pO3pi3i OKpeMUX MiIPUEMCTB HEOCTYTIHI.
BucHoBku. [IpoBefeHnii aHami3 IOKa3ye,
mo cydacHi ['IC-mmakeTu BOJIOAIIOTH 3HAYHUM
IHCTpyMeHTapieM He Juiie i mo0y/10BU Kap-

torpadiuHuX Mozesel, aje U g iX Mojasib-
moro a"anisy. Ile /103BoJisi€ 3HAYHO CIIPOCTUTH
1 TPUIIBUIINTH CycHibHO-reorpadiuHi 10-
CJTI/PKeHHS, MiIBUIUTA TOYHICTh OTPUMAaHUX
BHUCHOBKIB, 30araTUTH METOAUKY IIPOBEJE€H-
Hf aHaJi3y HOBITHIMU METO/IaMH, HasgBHUMU
B I'IC. OnuuM 3 HaWBaKJIUBIIMIUX €TAIliB CTBO-
penss I'lC € po3pobka CTpyKTYpH TabJIUIb PeJIsi-
IiiHOI 6a3u JaHUX: SAKICHO po3pobJieHa CTPyK-
Typa JI03BOJISE 3HAYHO PO3IIUPUTH MOKIIUBOCTI
MOJAJIBIIIOTO aHAi3y KapTorpadiuHux Mojiesen
y cepenosuiili I'IC-nakeris.

Peuyenszenm: k. 2eoep. H., doy. B. C. ' puyesuu
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YAK 528
A.H. MoAysHoBa
HauMOHAABHBIM MMHEPAABHO-CbIPbEBOM YHUBEPCUTET & OPHbBIN)

[MPUMEHEHME ABTOMATU3AUNN B TOTMOTPAPO-
TEOAE3NHECKOM MNMPOUN3BOACTBE INPU OINPEAEAEHNN
OBBbEMOB OBBbEKTOB

B naHHOH cTaThe paccMaTpUBAETCs aJbTEePHATHBHBIN KIACCUYECKHM KapTOMETPUYECKHM MeTOZaM MeTOJ| CpeJHe-
ro apudMeTHIeCKoro Ha s3bike mporpammupoBanusa Visual Basic for Applications B Microsoft Office misa onpene-
JieHus 00beMOB OOBEKTOB 110 TomorpaduaeckuM kapraMm. MeToy 03BoJIAeT HAa OCHOBE IIPOTPAMMHOTO IIPOAYKTA
BBIYUCJIATH 00BEM JIFOO0TO 00bEKTA 10 TOTorpaduUecKuM KapTaM, pa3buB ero Ha (UTYpHI ¢ ABYMsI OCHOBAHUSMU
IIpY YCJIOBUHY BBOZIA BPYUYHYIO KOOPAMHAT TOUEK BEPIINH OCHOBAHUH. VICII0/Ib30BaHNEe JAHHOTO METO/|a MOKET UMETh
IIIPOKOE IIPAKTUYECKOe IPUMEHEHNE B Fe0Ie3NUECKUX, KaIaCTPOBBIX, TUAPOrpaduuecKux U Ip. paboTax, I7ie 9acTo
BO3HHUKAET 337ja4a OIpeziesieHnus 00beMOB 00BEeKTOB. IIpeyiokeHHAsA METOANKA II03BOJIAET IOIydaTh TOYHBIE pe-
3yJIBTAThI B KOPOTKHE CPOKH, UTO BeChMa Ba’KHO B yUeOHOH U IIPOU3BO/ICTBEHHOH /1eATEIbHOCTH.

KiroueBbie cjioBa: 00beM, METO/I CPEZITHETO apU(METHIECKOTO, aBTOMaTH3aIus, VBA, Tonorpado-reoziesnueckoe
IIPOU3BO/ICTBO.

.M. NoAysHoBa

3ACTOCYBAHHS ABTOMATU3ALLIT B TOMOIPA®O-FEOAE3UYHOMY BUPOBHULLTBI

MPU BUSHAYEHHI OB’€MIB OB’EKTIB

¥V cTarTi pO3MIAHYTO aIbTEPHATUBHUI KIACHYHUM METOJ]aM METO/I CEPETHBOTO apU(PMETUIHOTO MOBOIO IIPOTPAMY-
BaHHA Visual Basic for Applications y Microsoft Office 111 Bu3HaueHH:A 06’eMiB 06’€KTiB 3a TomorpadiuHumMu kapra-
Mu. MeTos1 03BOJIsI€ HAa OCHOBI IIPOTPAMHOTO POAYKTa 00UUCIIOBATH 00°€M OyIb-IKOTO 00’€KTa 32 TonorpadivHu-
MH KapTaMHy, po361Baiou Horo Ha Girypu 3 JBOMa OCHOBaMU 32 YMOBH BBe/IEHHA BPYYHY KOOP/IUHAT TOYOK BEPIIIHH
OCHOB. BUKOpHCTaHHA 1aHOTO METO/IA MOXKe MaTH IIMPOKe IPAKTHYHE 3aCTOCYBAHHSA B T€0/IE3UYHHUX, Ka/JaCTPOBHX,
rizporpadivHux Ta iHIIKIX po6OTaX, /ie YaCTO BUHUKAE 33/]a4ya BUBHAUEHH: 00 €MiB 06 €KTiB. 3alIpOIIOHOBaHA METO-
JIUKA JI03BOJISIE OTPUMYBATH TOYHI Pe3yJIbTaTH y KOPOTKHH TEPMIiH, 1[0 € JIy’Ke BaXKJIMBUM y HaBYJIbHIN Ta BUPOO-
HUYIH JiSTBHOCTI.

KirouoBi ciioBa: 06’eM, MeToz cepe/THBOrO apudMeTHYHOr0, aBToMaTH3alisg, VBA, Tonorpado-reonesnane
BUPOOHHUIITBO.

A.N. Poluyanova

THE USE OF AUTOMATION IN GEODESIC SURVEY BY ESTIMATING THE VOLUMES OF THE OBJECTS

This article explores the method of the arithmetical average using the Visual Basic for Applications programming lan-
guage in Microsoft Office in estimation of the volumes of the objects on topographic maps. The method based on the
software product allows to calculate the volume of any object on topographic maps by dividing it into figures with two
bases under condition of manual input of the coordinates of the top points of the bases. This method can be widely
applied in geodesic, cadastral, hydrographic and other works, when a problem of the estimation the volumes of objects
occurs. The proposed method allows to obtain accurate results in a short time, which is very important in studying pro-
cess and production.

Keywords: volume, arithmetic average method, automation, VBA, geodesic survey.

BBenenwue. B coBpeMeHHOM MUpe OBICTPBIA 71 PEIIEHUs] MHOTOYHCIEHHBIX WHXKEHEPHBIX
U KayeCTBEHHBIN pacyeT reo/ie3WUecKUX Ma-  BONpocoB. KpoMe TOUYHBIX HATypHBIX HU3Mepe-
paMeTpoB ABJIAETCA HEOOXOAWMBIM YCJIOBHEM  HHU OOJIBIIOE 3HAUEHWE MMEIOT KaMepasibHbIE
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U KapromeTpuuyeckue paboOThl. BrlnosHeHUE
KapTOMeTPUYeCKUX paboT — mpolece TpyZoeM-
KUY ¥ 3aHUMaeT 0O0JIbIII0e KOJTMYECTBO BpEMEHH.
B pamkax y4eOHOU U NPOU3BOJCTBEHHOU Jed-
TEJIBHOCTU YaCTO BO3HUKAET 33/1a4a MOIyIeHUs
TOYHOTO pe3yJIbTaTa B ObICTPHIE CPOKH.

Jls1 pelieHUs ps/ia MPUKJIATHBIX, B TOM YHC-
Jie Teo/ie3UYecKuX, 3a7jau, MHHOBAI[UOHHON fB-
JIieTCsl MeTOAMKA II0 OIpeJIeJIEHUI0 KapToMe-
TPUUECKHX IIapaMeTPOB Ha OCHOBE IIPOIIECCOB
aBTOMAaTU3AINH, KOTOPAs 03BOJISET B KOPOTKHE
CPOKHU MOJIyYUTh PE3YJIBTAT BHICOKON TOUHOCTH.

Tak, B JaHHOU CTaThe paccMaTpUBAeTCA Me-
TOJI cpefiHero apudMeTHIecKOoro Ha A3bIKe IIPO-
rpammupoBanus Visual Basic for Applications
B Microsoft Office nns omnpesenenus o6beMOB
00'bEKTOB 110 TONIOrpad®UIECKUM KapTaM.

Hcexoanbie nmpeanocbliaku. IIpu pabore
C TUICOMETPUYECKUMH, THAPOJIOTUUYECKHUMH,
KJIMMATUYEeCKUMU U Jp. KapTaMH 4YacTO BO3-
HHUKaeT HeoOXOAMMOCTh IIojcueTa oObeMa Ka-
KUX-JTU00 0OBEKTOB WU SIBJIEHUH.

Ina mosyueHuss o06beMOB reorpaduyecKux
00BEKTOB HCIIOJIB3YIOT AHAJIUTUYECKUU, Tpa-
(prueckuii u BepPOATHOCTHO-CTATHUCTHYECKUI
MEeTO/bI, KOTOPBbIE CUUTAIOTCH KJIACCUUECKUMU
B KapTOMeTpHUUYeCKuX paboTax JaHHOU TeMaTu-
KH [2, 3, 5]. Tak, aHaITUTUYECKHUH METOJ, HCII0JIb-
3yeT B KayecTBe HMCXOJHBIX JAHHBIX IUIOIIAIU
IIOBEPXHOCTEN TOPU30HTAIBHBIX CEUEHUU TIeo-
rpaduyeckux OOBEKTOB, KOTOPblE MOTYT OBITh
ompesieIeHbl B pe3ysbTaTe KapTOMETPHUYECKUX
pabort. I'paduueckuii meTos1 TpeOyeT MpeaBapuU-
TEJIBHOTO IOCTPOEHHUSA KYMYJIATUBHONU KPUBOU.
BepoATHOCTHO-CTATUCTUYECKUI METO]T OCHOBAaH
Ha HWCIOJIb30BAaHUM PA3JIMYHBIX TUIIOB 00BEM-
HBIX nasieToK. Ero ocHOBHAA uzes 3aKII04aeTcs
B IIPE/ICTaBJIEHUN pPacCMaTPUBAaeMOro o0BbeKTa
B BH/JIE CYMMBbI KOCOYCEUeHHBIX TPU3M. [4]

CrnenmanucraM Tonorpa@o-reofie3undeckoro
HampasJieHus, Hanbosee 0JIM30K CII0COO BBIYHC-
JIeHus1 00beMOB OOBEKTOB METOAOM CPETHETO
apupMeTHIECKOTO, IOCKOJIbKY II03BOJIsAET pabo-
TaTh ¢ KOOpAUHATaMu 0O0beKTa [1].

Heab nceaenopanuda. Cosnanue nporpam-
MBI /111 60Jiee OBICTPOTO ¥ TOUHOTO BBIUUC/IEHUS
o0beMa 00BEKTOB. J1JIst IOCTUKEHUS eJIN ObLIN
IIOCTABJIEHBI CJIEIYIOIINE 3a/TaUN:

 pa3paboTaTh MeTOJ| cpefHero apudmeru-
YeCKOT0 Ha s3bIKe IporpamMMmupoBaHus Visual
Basic for Applications B Microsoft Office s
omnpeziesieHUs: 00beMOB OOBEKTOB II0 TOMOTpa-
(prueckum kapram.

e CPAaBHHUTD Pe3yJIbTaThl BEIYUCIEHUHN U Bpe-

Ms, TOTPaueHHOEe Ha BBIMOJHEHHE PabOTHI,
C JPYTUMH KJIACCHYECKHMMM CIIoco0aMu ormpe-
JejeHuss o00BEeMOB OOBEKTOB: aHaJIUTHYe-
CKUM, TpadoaHAITUTUIECKUM U BEPOSTHOCTHO-
CTAaTHUCTUYECKUM.

Marepuajibl 1 METOAbI UCCIAEOBAHUA.
OCHOBHBIM METOJIOM JIJISI pa3pabOTKH ITPOTpaM-
MbI HCIOJIL30BAJICSI METOJ| CPEIHEro apudme-
THYECKOI'0 JJIS IIoj/icueTa 00beMa 00bEKTOB, TaK
KaKk OH II03BOJIAET PaboTaTh HENOCPE/ICTBEH-
HO C KOOpJWHATaMU OCHOBAHUM HCCJIETyEMOTO
obpekTa (puc. 1).

Puc. 1. Cxema K BbIYUCAEHMIO
o0bbema 0BLEKTA METOAOM CPEAHETO
apmgbmMeTH4IecKoro.

Jna moxacuera obObeMa OOBEKTA METOLOM
cpenHero apudMeTuuecKoro B EPBYIO OUEPEb,
HeO6XOZLI/IMO BbIUYHCJ/IUTh IJIOIMIaJW BEPXHETO

F' u Hmkuero F ocHoBanuii o popmysiam (1)
u (2):

(€))

(2)

rAe  X;,Y, — KOOpJWHATBHI TOYKH HUKHEH
OpOBKH,

X';,Y', — KOOpJMHATBI TOUKH BepXHel GPOBKHY,

N,N' — 9UCJIO0 KOHTYPHBIX TOYEK HIKHEH
U BepxHel OPOBOK.

Bo BTOpyn ouepenp, HEOOXOAWMO HAWUTU
CPEJIHIOI0 Pa3HOCTh BBICOT BEpPXHEH W HIKHEH
6posok AZ mo dopmyie (3):

3)

55




MPOBAEMW BE3MEPEPBHOI TEOTPAPIMHOI OCBITU | KAPTOTPADII

Jajee He0OXOZMMO BBIYUC/IUTH 00BEM O0B-
ekTa 1o popmyie (4):

4)

B kauecTBe MCXOAHOTO MaTepHaa paccMma-
TpUBaJach y4yeOHas Tomorpaduyeckass KapTa
MaciTaba 1:10 000 Y-34—37-B-B-4, 00beKT uc-
caenoBaHuss — ropa ManuHoBckas (puc. 2).

Puc. 2. Y4acTok Tonorpagomyeckon KapThi
macLutaba 1:10 000.

VcxoHPIMY JTAHHBIMU CJIY3KAT KOOPAMHATBI
BEpIINH OCHOBAaHUIN 00BEKTa, KOTOPbIE BBOJIAT-
¢s1 ¢ KJIaBUATYPhI caMocTosITeTbHO. Heobxoaumo
BBECTHU KOJIMUECTBO TOYEK BEPXHETO U HIKHETO
OCHOBAHHH U UX KOOPJAUHATHL: X, Y, Z.

3a HavaJI0 KOOPAUHAT CJIe/lyeT IPUHATH OJIH-
Kaiillee IepeKkpecTre KHJIOMETPOBOU CETKHU.
B kauecTBe OCHOBaHUI HEOOXOAWMO BBHIOPATH
objacTv, OrpaHUYEHHbIE 3aMKHYTHIMH TODH-
3oHTIAMU. MccemyeMplii HaMU OOBEKT Iie-
JiecooOpa3Ho paszeuTh Ha JBe GUTYPHI, CJIe-
JIOBATEJIbHO, IPOIEAYPY BBIUHCIEHUS 0OBeMa
HEOOXOZMMO CJIesIaTh JIUIs KaKA0u (PUrypbsl OT-
JIeJIbHO, & Pe3YJIbTaThI CJIOKUTb.

JIvCTUHT TPOrpPaMMBbI JJI1 BBIYHMCIIEHHUS 00b-
eMa TeJla METO/IOM CpeJIHEero apudMeTHUIeCKOro
Ha sA3bIKe IporpammupoBanus Visual Basic for
Applications B Microsoft Office:

Sub O6weMm ()

Dim x1 (100), y1 (100), z1 (100), x2 (100), y2
(100), z2 (100)

n1 = Worksheets («sucr1»).Cells (2, 9)

n2 = Worksheets («aucr1»).Cells (3, 9)
Fori=3Ton1+3

x1 (1 — 2) = Worksheets («aucr1»).Cells (i, 1)
y1 (i — 2) = Worksheets («smcr1»).Cells (i, 2):
Next i

y1(n1+ 1) =y1(1):y1(0) =y1 (n1)

p1=o0

Fori=1Toni
pt=p1+x1(i)*(y1(i+1)—y1(i—1)): Nexti
p1 = Abs (p1)/2

Cells (4, 9) = p1

Fori=3Ton2+ 3

x2 (1 — 2) = Worksheets («uer1»).Cells (i, 5)
y2 (i — 2) = Worksheets («stuct1»).Cells (i, 6):
Next i

y2 (n2 + 1) =y2 (1): y2 (0) =y2 (n2)

p2=0

Fori=1Ton2

p2=p2+x2{@) *Fy20+1) —y2(@{—1):
Next i

p2 = Abs (p2)/2

Cells (5, 9) = p2

Fori=3Ton1+3

z1 (i — 2) = Worksheets («aucr1»).Cells (i, 3):
Next i

dzi=o0

Fori=1Toni

dz1 =dz1 + z1 (i): Next i

dz1 = dz1/n1

Fori=3Ton2+ 3

z2 (1 — 2) = Worksheets («ucr1»).Cells (i, 7):
Next i

dz2=0

Fori=1Ton2

dz2 = dz2 + z2 (i): Next i

dz2 = dz2/n2

Z = Abs (dz1 — dz2)

Cells (6,9)=Z

V=1/2%*(p1+p2)*Z/1000

Cells (7,9) =V

End Sub

PesysbraTel paboTHI MPOrPAMMBI IIPE/ICTAB-
JIEHBI Ha PUC. 3 U PUC. 4.

BoeiBoapl. B Bek mHDOPMAIIMOHHBIX TEXHO-
JIOTHH CO37JaHO OOJIBIIIOE KOJIUUECTBO IIPOTPaMM,
KOTOpBIE YCKOPSAIOT IMPOILlecC pelleHus pas3ind-
HBIX WHXKEHEPHBIX 337]a4, B TOM YHCJIE U Teoje-
3UuecKux. Tak, Ha OCHOBe A3bIKA IPOTPAMMUPO-
BaHus Visual Basic for Applications B Microsoft
Office mpepokeH MeTop cpeaHEro apudMeTH-
YEeCKOTO JJIsl OIpe/iesieHus 00 beMOB OOBEKTOB.

B xozme paboThl 1o Tomorpaduueckor Kaprte
1:10000 6bBUT moacuYuTaH 00BeM ropbl Masu-
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H Puc. 3. Pe3yabTatr paboThl NPOrpamMmBI.

H Puc. 4. Pe3yAbTaT paBOThI MPOrNPAMMBI.

Tabauua (

MeToA AHaAUTHYE- fpadcpo- BeposiTHocTHO- | CpeAHe apudmeTu-
CKUH aHAAUTHYE- CTATUCTUYECKUH | YecKumn
CKUH
VBA Microsoft

Excel
Obbem 0,0002195 0,0002245 0,0002135 0,0002181 0,0002181
oObekTd, KM3
Bpems 30 30 35 20
BbIMOAHEHWNA
PaB®OTbl, MMH

HOBCKAasl Pa3IMYHBIMU METOJIaMH. Pe3yJsibTaThbl
IIpe/ICTaBJIEHBI B TAOJIHILE.

Hcxonss m3 pe3ysbTaToOB TAOIHUIBI, MOXKHO
C/Ies1aTh BBIBOJ O TOM, UTO BBIUHCJIEHHE 00HEMOB
00'bEKTOB METOZIOM CpEZHETO apU(PMETHIECKOTO
SIBJISIETCA HE TOJIBKO OBICTPHIM, IO CPAaBHEHUIO
C IPYTUMU METOZAMH, HO U JIOCTATOYHO TOUHBIM.
Takoe 3akaOueHHe OBLIO C/IEJAHO HA OCHOBA-
HHUU TOTO, YTO Hanbosiee TOYHBIM U3 UCIIOJIb3ye-

MBIX KJIACCHYECKUX METO/IOB BBIYUCIEHUS 00Bbe-
MOB OO'BEKTOB SIBJISIETCA AHAJTUTUIECKUH METOJI,
a pe3ysIbTaT MOJYYUBIIUUCA METOZOM CPETHETO
apudMeTHYecKOoro OTJINYAETCA OT Hero Ha 0.6%.

Jlns mpoBEpPKH KOPPEKTHOCTH PabOTHI IIPO-
rpaMMbl OBUT IPOU3BE/IEH MO/ICYET 00BeEMa 00Bb-
exta B Microsoft Excel, myrem BBe/ieHUs B sTueii-
K1 GOpMyJI HEOOXOUMBIX JUJISI BBIYHCJIEHUS.
Pesysnprar ucciielyemoro mapamerpa IpH Ipo-
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Bepke B Microsoft Excel ocrasics Hem3MeHHBIM,
YTO TOBOPUT O TOM, YTO KOJ| IPOTPAMMBbI HAIIH-
caH KOppeKTHO. IloJyyuyeHHBIN pe3ysabTaT MHOJ-
TBEPIKAAET HAJIEKHOCTH MPEJJIOKEHHOTO METO-

JAa 1 TOBOPUT O BO3MOXHOCTU HCIIOJIb3OBAHUA
€ro B y4eOHOM U IIPOU3BO/ICTBEHHOM IIPOILIECCE.
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THE APPLICATION OF DIFFERENCE IMAGE TECHNIQUE
FOR CHANGE DETECTION ON THE TERRITORY OF MEZIN
NATIONAL NATURE PARK

The article deals with results of instrumental comparison of satellite images taken at two different times to identify and
systematize changes of underlying surface (terrain, land use, buildings, etc.) that have occurred on the territory of Mezin
National Natural Park over 18 years (1989—2007).

Keywords: National Nature Park, map of changes, satellite imagery, GIS.

0.0. BoakoBas, M.O. baanHcbka, O.C. TpeTbsiKoB

BMKOPUCTAHHS METOAUKU MOBYAOBM PI3HULLEBUX 30BPAXEHb AASl BUSABAEHHS 3MIH HA TEPUTOPIT
ME3UHCBbKOIO HALLIOHAABHOIO NPUPOAHOTIO NMAPKY

VY craTTi po3TJIsIHYTO pe3yAbTaTH IHCTPYMEHTAIbHOTO MOPIBHAHHSA JBOX PiI3HOYACOBHX KOCMIYHUX 3HIMKIB 3 METOIO
BUSBJIEHHS Ta CHCTEMATHU3AIII1 3MiH MiZICTUILHOI TOBEPXHi (JTaHAIIA(TY, 3eMIEKOPUCTYBaHH, 3a0yI0BH i TOIIO), K1
crasucs Ha TepuTopii Me3MHCHKOTO HAI[IOHAIBHOTO IIPUPO/IHOTO MapKy 3a 18 pokiB (1989—2007 p.p.).

KirrouoBi cj10Ba: HAI[iOHAIBHUE IPUPOAHUH ITapK, KapTa 3MiH, CyIyTHUKOBI 3HiMKH, I'IC.

A.A. BoakoBas, M. O. baamHckas, A.C. TpeTbakoB

NPUMEHEHME METOAUKU MOCTPOEHUSA PA3SHOCTHbIX U3OBPAXXEHUI AAS BbISBAEHUS USMEHEHUI

HA TEPPUTOPUU ME3UHCKOTO HALLUOHAABHOIO NMPUPOAHOTO NAPKA

B craTphe paccMOTpeHbI Pe3yJIbTaThl HHCTPYMEHTAIFHOTO CPABHEHUS JIBYX PA3HOBPEMEHHBIX KOCMHUYECKUX CHHM-
KOB C I1eJIbI0 BBISIBJIEHUS U CUCTEMATH3AIMY U3MEHEHUH OZICTIIIAOIIEN ToBepxHOCTH (J1aHAadTa, 3€MIemnoJIb30-
BaHUs1, 3aCTPOIKH U T.[[.), KOTOPbIE TPOUBOIILIN HA TEPPUTOPUN ME3NHCKOr0 HAI[MOHAIBHOTO MIPUPO/HOTO HapKa
3a 18 ser (1989—2007 IT.).

KiroueBbl€e CJIOBa: HAIIMOHAIIBHBIN IPUPOAHBIN MMAPK, KAPTa K3MEHEHUH, CITyTHUKOBbIe CHUMKH, [TIC.

Introduction. Nowadays national nature
parks (NNP) are considered as network elements
of territories especially protected for long-
term ecological monitoring and recognized
as standards of the background of the natural
environment. Unlike other protected sites, NNP
perform a wide range of functions: protection
of natural and cultural heritage, recreation of
the population, search for ways of sustainable

development of the territory. Moreover, they are
the most common forms of protection areas in the
world practice. But at the same time, the problem
of preserving the unique nature of these
territories is exacerbating. This is influenced by
both intensive operation and pollution of natural
resources and indifference, pragmatic attitude of
people to nature.

The significant sizes of the protected areas

58




36ipHMK HAYKOBMX MpaLllb. — Xapkis, 2015. — Bunyck 21

(6,05% of total area of our country) require more
and more expenditures of funds, equipment and
considerable volumes of observers. This leads to
financial and organizational problems.

In conditions of significant and diverse load
on the NNP territory, high dynamics of situation,
especially in their buffer zones, is often observed.
Ground observations are bulky, relatively slow,
so do not manage to process such changes.

Recently, world has witnessed a growth in
popularity of use of remote research methods,
particularly for tracking the trends and scales
of human activity. Compared to traditional
methods of research, the use of satellite images is
faster and less expensive, focused primarily on
operational monitoring.

The goals and the objectives of the
research.

The aim of this work was to identify and
systematize the natural and anthropogenic
changes of underlying surface (landscape,
land use, buildings, etc.) in the Mezin National
Nature Park by instrumental comparison of
satellite images taken at two different times.

To achieve this purpose following tasks were
solved:

« collection and processing of
the initial information on the territory of Mezin
NNP;

« exploration the possibilities of construction
and analysis of difference images;

« construction of difference images with the
help of the Imagine DeltaCue module of the
ERDAS Imagine software system;

« study of changes that have taken place on
the territory of Mezin NPP, their classification
and scale determination;

« construction of anthropogenic and natural
changes map of the Mezin NPP territory.

The following raw materials were used for the
study:

» Landsat 5 Thematic Mapper (TM) space
satellite system image of the Mezin NNP territory
(dated 1989);

« Landsat 5 TM space satellite system image
of the Mezin NNP territory (dated 2007);

« data on regulations that were received from
Law of Ukraine «On Natural Reserve Fund of
Ukraine» [2];

« additional materials (data about physical
and geographical processes and economic
activities that took place on the territory of NNP).

By qualitative decoding of satellite image
landscape structure of the territory had

been defined, which was then matched with
the literature descriptions, primarily from
the fundamental monograph «Physical
and geographical zoning of Ukraine» [6]
and thematic series «Nature of Ukrainian
SSR», particularly in volume «Landscapes»
[5]. Images of the NNP territory also were
compared with text descriptions and graphic
sketches [3]. Data on construction and use
of difference images were obtained from
electronic and text sources [4, 8 ,10].

In the course of the construction of
difference images and analysis of changes on the
territory of research ERDAS Imagine software
package was used, software module Imagine
DeltaCue in particular.

Presenting main material.

Difference images methods.

The primary purpose of difference images
creation is a visual representation of sites on the
earth surface, which for some period of time had
undergone some changes under the influence
of anthropogenic factors or natural disasters.
Difference image is a bitmap created by special
processing of two satellite images, obtained
through some time interval.

With the help of the Imagine DeltaCue
software difference image was created from
two initial images. On that image land areas that
had changed and therefore had changed their
spectralreflectivecharacteristicshaveasignificant
contrast in comparison with areas that had not
changed and had not changed their reflective
characteristics. To create a difference image
two or more digital satellite images, obtained
through some time interval have to be used [8].
Following steps had been carried out to create a
difference image of NNP:

 Gathering images into stack. As a
result, on the base of spectral zonal images
multilayered image was created. It could be
displayed in different spectral combinations for
the best visualization of the researched objects.

s Excluding zero values of images
histograms to obtain more contrast and
more informative image.

+ Adding a vector layer with the Mezin NNP
boundary to the computer images and cropping
pictures to this boundary.

« Aligning (equalization or linearization) of
histograms of two images. This phase of the
research was necessary to take into account and
compensate such factors as different height of
the sun, varying degrees of surface moisture,
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and others. Thus, the different height of the sun
was related to the fact that the survey had been
conducted on different days of the year (June 2,
1989 and May 27, 2007) and at different times
(8:16 and 8:36 in 1989 and 2007 respectively).
Different degree of moisture affects the reflectivity
of objects of area. Thus, we had converted
histograms of images to the common standard.

« Search for areas of histograms, where there
are significant differences from the reference
level of brightness.

« Filling pixel with colors, depending on the
distance from the reference brightness level (the
darker became pixel on the image in 2007, the
more its color was closer to red visible spectrum,
the lighter — the closer to purple).

Since histograms equalization step, all further
steps were performed automatically by the
module Imagine DeltaCue.

Images of the Landsat 5 TM satellite
provided information about the object in
7 channel spectral range. Variations in the
displaying a combination of different channels
allowed to conduct multifaceted analysis of
changes (Fig. 1).

Study area description.

Mezin NNP is situated in Korop district in
Chernihiv region. The park was created according
to the Decree of the President of Ukraine
N¢ 122/2006 «On creation of the Mezin National
Nature Park» of February 1oth, 2006 for the
purpose of preservation and revival of typical

the brightness of which significantly increased.
Band combination: 3, 2, 1 (RGB).

and unique natural complexes of Novgorod-
Siverski Polissya. It is allocated mainly on the
right bank of the Desna River in its lower current.
The NNP is subordinated to the Ministry of
Environmental Protection of Ukraine. The park
covers 31035,2 hectares. Only one-third of the
territory (8543,9 hectares) is transmitted to
constant use [7].

The results of methods application.

During the time period from 1989 to
2007 on the territory of Mezin NNP a number
of significant changes had been observed.
The resolution of images enables to analyze
changes in fairly large scale and generally meets
the conditions set in the course of research. Thus,
it was impossible to examine the development
of roads, small streams; it was difficult to
trace the emergence of small buildings. These
shortcomings could be completely made up by
comparing with the images of higher resolution
(which, unfortunately, we didn’t own) or in
the field research. But major changes, such as
deforestation, changes in vegetation, were quite
noticeable. In the analysis we started precisely
from them. After a comprehensive review of
research areas, we noticed that these changes
were associated primarily with the appearance
or disappearance of objects, their quantitative
characteristics. Qualitative characteristics had
changed only for agricultural fields.

Carrying out the analysis of images we have
concluded that the changes that have occurred on

Fig. 1. a —image of 1989; b — image of 2007; ¢ — difference image.
On the difference image with saturated red, yellow and green colors are shown areas, brightness
of which had significantly decreased in 2007 compared with 1989; purple and blue —
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the territory of Mezin NNP could be divided into:

« changes in hydrological network;

« changes in land use;

« changes in forest plantations.

Changes in the hydrological network.

The development of meanders. In the
first place we precisely considered secondary
meanders (meanders of the river channel).
The development of meanders was connected
with the characteristics of the watercourse.
The smaller were the size and speed of the

Fig. 2. The development of meanders of the
Desna river.

Areas that have experienced the greatest
changes are marked with red outline.

Band combination: 4, 5, 3 (RGB).

watercourse, the greater was the curvature of
meanders and smaller — the width of wandering
belt. Eventually, meanders increases, as long as
the watercourse will not meet an insurmountable
obstacle (firmer rock) on the way or will be
smoothed due to «interrupt» of isthmus between
two meanders.

Changes of width and sizes of watercourses
were associated with both turbulence flow
and water content of the river, which may vary
depending on the supply of water (drying
of tributaries, construction of engineering
structures, increase or decrease in precipitation,
etc.). The content of insoluble particles (silting of
coast) was also important.

The emergence of new water facilities or
disappearance of old could be associated with
both human activities (this primarily was related
to reservoirs, ponds and channels) and with
natural factors (e. g. an exit of groundwater to the
surface, waterlogging).

Hydrological network of Mezin NNP is
presented by Desna River and its tributaries,
oxbows in floodplain of the river and several
reservoirs. Comparing two images we have
concluded that the change of the river Desna was
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primarily associated with an increase in meander
of the river.

For example, in the southern part of the
park the river makes three distinct curves.
Comparing images we identified that these
curves had slightly increased (Fig. 2). The most
noticeable change was in the first downstream —
left bank was undermined by approximately
30 meters, about the same was an increase of
riverine sandbank near the right bank.

Changes in water courses of tributaries of the
Desna were not analyzed due to small resolution
of images. On the image small rivers were hard
to discern. It did not allow drawing conclusions
about changes in trajectory of movement, width,
length and depth.

Fig.3. The emergence of new hydrological
objects in area of the Budyshche village.

I — Emergence of a new reservoir within the
village.

2 — Emergence of 2 new water objects to the
west of the village.

Band combination: 4, 5, 3 (RGB).

There were also changes in the distribution of
hydrological objects. In the picture of 1989 only
one hydrological object was located within the
Budyshche village. In the picture of 2007, we can
trace the emergence of new hydrological objects
(Fig. 3). In Rovchak watercourse 2 objects have
appeared, most likely — reservoirs. The average
width and length of the first downstream are
respectively 130 m and 1220 m, of the second —
140 m and 370 m.

There was an overall increase in size and
number of oxbow lakes on the territory of the
Desna River floodplain. The width of the lake in
the northeastern edge of the park increased for
more than 100 m.

The analysis of changes in the hydrological
network enabled to assess the condition of the
park, to forecast changes in the future, to draw
conclusions about water supply of the district
and so on.

Changes in land use.

Buildings. Each settlement is undergoing
continuous development, new buildings are built
and old disappear. An unauthorized construction,
which is quite common in our country, was actual
within the study.

Agricultural activity. These changes are
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Fig. 4. Changes in buildings of village
Vyshenky.

| — The appearance of new buildings

to the north of the village.

2 — Fields sharing to the southwest of the
village.

Band combination: 3, 2, 1 (RGB).

associated with variations in cultivated crops
and fields distribution (sharing, mastering of
new natural areas for the purposes of agricultural
activity, etc.).

On the territory of Mezin NNP there were
16 settlements, seven centers of rural councils
belonging to Korop district in Chernihiv region
were among them.

In the northern part of the village Vyshenky
new buildings were noticeable on the image
of 2007 (Fig. 4). Also in the southwestern part
of the village a sharing of field was conducted.
There were new buildings in the woods near the
northeastern edge of the village.

Within the village Radychiv an increase in the
use of natural lands in all (except the eastern)
directions was noticeable. Buildings in the woods
emerged too.

Changes in forest plantations.

The most common reason of reduction of the
forests area is deforestation without sufficient
planting of new trees. In addition, forests are
destroyed due to natural causes (e.g. fires,
hurricanes, floods, invasions of pests) and
anthropogenic factors, which are primarily
connected with damage made by humanity to
the environment (acid rain, industrial pollution
of air, soil, flooding due to the construction of
hydrological structures, etc.).

In general over 18 years forest area on
the territory of the national park had not
undergone significant changes that could be
captured in the analysis of satellite images.
Well notable was the emergence of a
clearing in the northern part of the park
(Fig. 5). Its width was about 60 meters, length
within the image — about 970 m. Considering
the fact, that land clearing was straight, one
could conclude that the clearing arose as a
result of cutting down the forest.

In addition there were changes related
to reforestation (old overgrown glades, new
plantings).

More changes of underlying surface are viewed
on the map of anthropogenic and natural changes
on the territory of NNP (Fig. 6).
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Conclusions. The use of difference images as
away of human activity detection and monitoring
as well as defining the extent of environment
transformation as a result of impact of factors of
the various origins is a quite promising direction.
In addition, materials obtained during the
analysis of satellite and difference images may
be used for the preparation of activities plans of
nature users, in the process of ecological expertise
and related public hearings, for independent
public control of observance of its interests in
the field of traditional nature use and for solving
a number of other problems. They acquire a
great importance in the course of topographic
monitoring, when planning «fragmented»
renovation of cartographic materials of various
scales, instead of using continuous shooting.

Fig. 5. Felling of the forest.
Band combination: 5, 4, 3 (RGB).

Materials analysis can also be used for educational
purposes as a visual material.

During the analysis, we concluded that
significant changes occurred on the territory of
Mezin NNP in the period from 1989 to 2007.
During the research a classification of changes
that have occurred on the territory of Mezin NNP
was conducted, according to which the changes
were divided into changes in the hydrological
network, changes in land use and changes in
forest plantations; the reasons that might cause
these changes were examined. We also have held
a linking of these changes directly to the territory
of studies, examined the most significant
examples of these changes.

The largest changes on the park territory
were observed in the hydrological network: the
emergence of reservoirs, the disappearance
of hydrological objects and the meanders
development of the Desna River. Also important
were the changes in buildings (the appearance of
new buildings) and forest (the emergence of large
cuttings), they determine the need for additional
security measures and made it possible to
assess the extent of human impact on the park.
The obtained data made it possible to draw
conclusions about the population compliance
with legal regulations, predict the development
of the park in the future.

Reviewer: Doctor of Technical
Sciences (hab.), Professor Igor Chervanyov
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Fig. 6. The resulting map of natural and anthropogenic changes on the territory of NNP.
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NPEACTABAEHME YCAOBMMN TOPOACKOM CPEAbI
B MHPOPMALUMNOHHBLIX PECYPCAX 3APABOOXPAHEHNA
HA MYHULUMNTTAABHOM YPOBHE
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BIAOBPAXXEHHSl YMOB MICbKOTO CEPEAOBULLA B IHPOPMALLIAHUX PECYPCAX 3 OXOPOHU 3AOPOB’A
HA MYHILUNAABHOMY PIBHI

BinznaueHo npo6sieMu cucTeMaTH3AMil 1 aHATI3y laHUX 1010 (GAKTOPIB CYyCHIIPHOTO 3/10POB’sl HA MyHIIMIIAIBHO-
My piBHI. 3aIIPOIIOHOBAHO METO/IUKY CTBOPEHHS iHPOpMaLilHO-aHATITUYHOI CHUCTEMH, IO BiZioOpakae 0cobIUBOCTI
MICBKOTO CepeIOBUINA Ha PiBHI NEPBUHHUX apeasiiB 30MpaHHsA MeJUKO-CTaTHCTUYHOI iHdopmarii. ITpencraBieHo
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E.L. Kovaleva, A.P. Uzhakina, B. V. Trihkin

REPRESENTATION OF URBAN ENVIRONMENT CONDITIONS IN THE HEALTH INFORMATION RESOURCES

AT THE MUNICIPAL LEVEL

The problems of systematization and analysis of the public health factors data at the municipal level are identified.
The technique of information-analytical system (IAS) creation, representing features of the urban environment at the
level of the primary areas of medical-statistical information collection, is proposed. The estimation maps of the urban
environment conditions as factors of the public health distribution are presented.

Keywords: urban health, comfort of the urban environment, factors of public health, information-analytical sys-
tems, GIS.
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BBenenue. OneHka KauecTBa OKPYKarollen
cpenbl ToJiaraeTcs BayKHBIM 3JIEMEHTOM CHCTe-
MBI OXPaHbI U TPODUIAKTUKY 3710pPOBbs. Pe3yib-
TaThl UCCJIEJIOBAHUU OOIIECTBEHHOTO 37I0POBbs
B Poccun 1 Mmupe noATBep:KAAIOT 1iesiecoobpas-
HOCTBH IOA00pPA NH/INKATOPOB KAUYeCTBa OKPYyKa-
IOIeN cpebl i1 0O00CHOBAHUSA MEPOIIPUATHI
[0 CHIWXKEHUI0 COLHAJIbHO-3KOHOMHYECKOTO
ymepba ot 3a60JieBaHUI HA PA3HBIX YPOBHAX
OpraHu3aluy CUCTeMBbI pacceseHus. [l oreH-
KU Ka4yecTBa OKPY’KAIOIIeN cpe/bl ONTUMAIbHO
HCIIOJIb30BaTh CUCTEMBI MHUKATOPOB, a/IalTU-
POBaHHBIE K 0COOEHHOCTAM CPE/Ibl JKU3HU: TUILY
IIOCeJIEHUH, YPOBHIO 6J1arOyCTPOUCTBA TEPPUTO-
puH, cruernuaan3anuy X035UCTBa, MOTEHIINAIIb-
HBIM HMCTOYHHUKAM 3KOJIOTUYECKOH OIaCHOCTH.
OcHOBaHUSA TOWCKA WH/IUKATOPOB COCTABJISIOT
TeopeTHYecKHe IPeJICTaBIeHUsA 00 OTHOCUTEIIb-
HOHM B3HAUYUMOCTH (HAKTOPOB OOIIECTBEHHOTO
37I0POBbs1 — YCJIOBUU TPYy/a U OBITA, COIMATIBHO-
SKOHOMHYECKON M BSKOJIOTUYECKOU CHUTYalluH,
YPOBHSI Pa3BUTHUA CHUCTEMBI 37[paBOOXPAaHEHU,
OMOJIOTUYECKUX U TEHETUYECKHX OCOOEHHOCTEN
TIOTTYJIAIAH.

Hawubosee pacnpocTpaHEHHBIM HCTOYHUKOM
JIAaHHBIX 0 (aKTOpax OOIIECTBEHHOTO 37/I0POBbs
ABJIAIOTCA MaTepHaJsIbl TOCY/IapCTBEHHON CTaTU-
CTUKU, KOTOPbIE IIPEJICTABJIAIOT YCIOBUSA KU3HU
B €IMHOU cHUcTeMe IToKa3zaresei. Vcmosb3oBa-
HHUE CTAaTHUCTHUYECKUX JAHHBIX JUJIS OIEHKU Ka-
YyecTBa Cpe/ibl, aHAJIN3 UX CBA3U C pacIpejiesie-
HHUEM XapaKTEePUCTUK OOIIECTBEHHOTO 3/I0POBbs
MpeAIoaraeT y4éT HEKOTOPBIX 0COOEHHOCTEN
METOAUKU UX moaydeHus. CTaTUCTUUECKHe CBe-
JleHusA 00 yCJIOBUAX JKU3HU He CIIeIUaIN3UPO-
BaHbI KaK WH/IMKATOPHI YPOBHSA OOIIECTBEHHOTO
37I0pPOBbs, UX CBA3b C pACIPe/ieIeHUEeM MeTHUKO-
neMorpaduyecKkux mokasaTesael 4acTo ABJIAeTCs
HEYCTOMYUBOU, XOTSI U TEOPETUYECKH OXKHae-
mou. HeBbIcOKas CcTEIleHb CBSI3H Jalle OObsICHS-
€TCSI COBMECTHBIM BJIMAHUEM (PaKTOPOB Pa3HOU
MIPUPOJBI — COIUATBHO-9KOHOMUYECKUX, /IEMO-
rpaduYecKuX, SKOJIOTHYECKUX U CJIOKHOCTBIO
MaTEMaTUYEeCKOTO OIHCAHUSA HX COBMECTHOTO
JIECTBUS.

Haumenee paszpaboTaHa MeTOAMKAa OI€HKU
(pakTOpPOB OOIIECTBEHHOTO 3/I0POBBA HA MyHU-
IUIAJIBHOM YPOBHE JIJIsI PAMOHOB, MHUKPOpauo-
HOB, KBapTasioB ropoza. Crernudurka ropockomn
oTyim4yaeTcs OOJIBIINM pa3HOOOpa3meM codeTa-
HUU TEXHOTEHHBIX, COI[UAJbHBIX, ITPUPOIHBIX
9JIEMEHTOB, YacTOH CMEHOHW YCJIOBHU >KU3HU
B IIPOCTPAHCTBE [4, 12]. B sK0o/I0THYECKON STIH-
JIEMHOJIOTUN JIOMyCKaeTcss M OOOCHOBBIBAETCS

CYIIIECTBOBAHHE JIOKAIBHBIX YYACTKOB C IIO-
BBIIIEHHON 3a00J1eBa€MOCTHI0 HaCEJeHUs —
«DOOJIBHBIX» JIOMOB, 3TAXKEW U JJa’Ke KBAapTaJIOB,
HO METO/INKA UX BBIABJIEHUA U CUCTEMATU3ALNU
CBeZIEHUH O COCTOSTHUU 37]0POBbSI I COUETAHUAX
dakTopoB cpeanl ocraércsa cimabo paspaboTaH-
HOU. HekoTopble BO3MOXKHBIE ITO/IXO/IBI K Opra-
HU3AIUH CBEJIEHUH O COCTOSHUU OOIIECTBEHHO-
rO 3/I0POBbSI M (PAKTOPOB €ro OIIPE/IEJIAIOIINX
Ipe/yIo’KeH HaMH Ha IMpUMepe pa3paboTKu Me-
JIUKO-3KOJIOTUYECKON  MHGpOPMaIMOHHO-aHa-
sutrdeckor cucrembl (MAC) MyHHUIIMIIAJTLHOTO
ypoBH#A 111 PoKkUHCKOrO paiioHa I. BpsaHCk.
Hcexoanbie nmpeanocbiku. Onenka dak-
TOPOB PACIPOCTPAHEHUs IMATOJIOTUN U YPOBHSA
00IIIeCTBEHHOTO 3/I0POBBS, CTPOUTCA HaA IIO-
HCKEe YCTONYUBBIX CBfI3€H MEXAY YCJIOBUAMU
cpenbl KU3HU M XapaKTEePUCTUKAMU 37[0pPOBbs
nomysisanuu. CorslacoBaHHOe —pacIipejiesieHue
WH/IUKATOPOB 3/I0POBbS M IIOKa3aTejied Kaue-
CTBa CpeZbl CTAaHOBUTCA OCHOBAaHUEM YIIPaB-
JICHYECKUX PelIeHUU IO IeJIeHaIIPaBJIeHHOMY
BO3/IENICTBUIO HA COCTOSIHUE 37]0POBbS IOITYJIA-
uuu. [J1TaBHBIM MHCTPYMEHTOM U Pe3yJIbTaTOM
aHam3a OOOCHOBAHHO CUUTAIOTCA HWHMOpMa-
IMOHHO-aHAJIUTHYECKHE CHUCTEMBI HA OCHOBE
6a3 MpoCTpaHCTBEHHBIX JIaHHBIX [8]. CioxxkHas
CTPYKTYpa OKpPY’KaloIllel cpeabl, pa3HOOOpasue
MaTOJIOTUHM, HMX TOJUITHUOJIOTUYECKUN Xapak-
Tep ompesiesisfeT KIIIoUeBble METOJI0JIOTHUYECKUe
mpobJsieMbl TOMCKA WX B3aMMOCBA3ed — 000-
CHOBaHHNE MHJUKATOPOB COCTOSHUS IOy IAINU
U Ka4yecTBa Cpe/ibl HAa Pa3HbIX YPOBHAX TEPPUTO-
puasbHOU opranmusanuu obmectsa [9]. Meroau-
KU OIIEHKHU COCTOSIHUSA 3/I0POBbS U CPeJIbI CylIe-
CTBEHHO OTJINYAIOTCA. [[J15 OIIMCaHUA COCTOSAHUSA
MIOMYJIAIMH UCIIOJB3YIOTCA U pa3pabaThIBAIOTCA
JIeCATKYU METO/INK, IOCTPOEHHbIE HA PA3INYNAX
PacIpOCTPAaHEHHOCTH  OT/IEJIBHBIX IATOJIOTHU-
YeCKUX COCTOSHUM WU HHTErpajbHBIX IIOKa-
3aTejied COCTOSHUSA 3/10pOBbA [10]. BapmaHTbI
OIIEHOK YCJIOBUH Cpe/bl CYIIeCTBEHHO MeHee
paszHoobpasubl. Hambosiee pacnpocTpaHEHHBIE
METO/VKH, IIOCTPOEHBI HA CPABHEHUU COLHATIb-
HO-DKOJIOTUYECKON CUTYallUU WJIN €€ YaCTHBIX
aCIeKTOB (PKOJIOTMYECKOH, AeMorpaduvecKo,
COIIMAJIBHO-9KOHOMUYECKOU) KPYIIHBIX PETUO-
HOB, 3HAYUTEJIbHO PA3JIMYAIONIUXCA IMIPHUPOJ-
HBIMH  YCJIOBUSIMH, COIIMAJIbHO-9KOHOMUYE-
CKUM CTaTyCOM, CIIeIMaIU3aIuerd XO3SHCTBA.
XapaKTepUCTUKHU CUTYaIlUU PAHXKUPYIOTCA IS
eIMHUI] aIMHUHUCTPATUBHO-TEPPUTOPUATILHOTO
JleJIeHUsI WIN CIeNHaIbHOTO MeJUKO-3KOJIOTHU-
YyecKoro parionupoBaHus [5]. [lyna Tepputopuu
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TOPOJIOB PETHOHAIbHbIE METOJUKU OLIEHKH Ka-
YyecTBa CpeAbl YacTO HEJOCTATOYHO UyBCTBU-
TeJIbHBI 7711 00bsICHEHUA IPUYUH Pa3JIMIUi CO-
CTOAHUSA OOIIECTBEHHOTO 3/10POBbA. MeToANKH,
CHEeIUATU3UPOBAHHbBIE JUJII MYHUIUIIATIBHOTO
YPOBHf, pa3pabaThIBAlOTCA HA OCHOBE OOIIUX
MIPUHITAIIOB MEJIUKO-9KOJIOTUYECKOU OLIeHKH
(akTOpOB cpejibl, HO MIOKAa He UMEIOT YCTOUYH-
BBIX, JITOpPUTMUUYecKuxX pemreHuil. Ilepcrek-
TUBHBIM II0JIaraeTCs WCIIOJIb30BaHUE HAPALY
C TPaJUIIMOHHBIMHU CAHUTAPHO-TUTHUEHUYECKH-
MU XapaKTePUCTUKAMH KayecTBa KaueCTBEHHOU
OIIeHKU KOM®MOPTHOCTH U IPUBJIEKATETBHOCTH
JIOKaJIbHBIX MECTOOOUTAHUH [11, 13, 14].

ITespio HMccaeTOBAHUA OIpPe/esieHa pas-
paboTka MeTOZ0B cO37IJaHuA WH(MOPMAIOHHO-
a"nanutndeckou cucremsl (MAC), nis mpeacras-
JIEHUA U aHaIu3a CBeZleHui 00 yCI0BUAX CPe/ibl
’KU3HU B YMCJIEHHOH, rpadudueckou (kaprorpa-
(uueckoit) U TeKCTOBOU (opMe Ui pelleHus
33/1a4 3/IpaBOOXPAHEHHUsA HA MYHHUIUNIAIBHOM
ypoBHe. Metozb! co3nanusa MAC ocraroTes Maio
(opMaTM30BaHHBIMH U BOILIOMIAIOTCSA HA MyHH-
[[UITAJIBHOM YPOBHE B MHAWBU/IyJIbHBIX ITPOEK-
Tax, aJIalITUPOBAHHBIX K 0COOEHHOCTSAM HaceJIEH-
HBIX IIyHKTOB. Peasinzarus nesiu obecreurnBaeTcs
peleHneM CJIeIyIOIINX YaCTHBIX 33/1a4:

1. Teopetrueckoe 000CHOBaHME OCOOEHHOCTEN
MeJIUKO-3KOJIOTUYECKON HHGpOPMaIOHHO-aHa-
autudeckod crcreMmbl (MAC) Kak OCHOBBI CHCTe-
MBI ITO/IJIEP?KKU IPUHATHSA PEIIEHUH B 3/IpaBOOX-
PaHEHUU Ha MyHUIIUIIAIFHOM YPOBHE;

2. Pazpaborka texHosoruu cosmanus HMAC:
BBIOOP HUCTOYHUKOB IAHHBIX, TEPPUTOPUAIIBHBIX
eIUHUI], XapPaKTEPUCTHK Cpe/bl, aJTOPUTMOB
obpabotku nHbOpMaNUY;

3. Kaprorpaduueckoe mpejicTaBieHle CTPYK-
Typbl U coziep:xanusa NAC.

AKTyaJIbHOCTh HAay4YHOTO HaIlpaByieHUs 00-
ycijioByieHa 1mpoOsieMaMu HWH(OPMAIHOHHOTO
obecrieueHUs 3/7PaBOOXPAaHEHUs HA MYHUIIH-
aJIbHOM ypoBHe. Yacras cMeHa CIeruaInucToB
CHUCTEMBI 3/paBOOXpaHeHUs (Bpadel, cpenHe-
ro MEeJUIIMHCKOTO IepCOHaia, OPTaHU3aTOPOB
MEIUIIMHCKOTO OOCIYKHBAHUSA), HEMOCPE-
CTBEHHO paboTalIINX ¢ HAaceJeHUEM, B code-
TaHUU C MUTPAIMOHHBIMH IlepeMeIleHUsAMU
JKUTEeJIed, pacCMaTPUBAIOTCA KakK IPUYUHBL,
OmpesiesIAIOIIe HeIOCTaTOK AaKTyaJIbHON UH-
dopmanuu 0 COCTOSAHUU 3/0POBbSI U OIpeJe-
aamux ero dakropax. OAUH U3 BO3MOKHBIX
IIO/IX0/IOB K IIOBBIIMIEHUIO MHGOPMAIMOHHOTO
obecrieueHUs MepPOIPUATUH II0 OXpaHe 3/10-
pPOBbSI — cHCTeMaTHU3aIUsA MOAPOOHBIX MeIau-

KO-CTaTUCTUYECKUX, COLHAJIbHO-9KOHOMMYE-
CKHX, T€09KOJIOTUYECKUX CBEJIEHUI CpPe/ICTBAaMU
reonH(pOPMaIMOHHBIX TexHOoIoTui. Ha MyHU-
[[UIAJIBHOM U JIOKAJIbHOM YPOBHE SKOHOMMYE-
CKHe, TeXHHYeCKHe U OpraHu3allOHHbIE BO-
MPOCHI CO3JaHUS MeqUuKo-sKkomoruueckux 'MC
OTpaHUYeHbl HeOOJIBIIINM OIIBITOM PeaTu3aI[uu
TaKUX MpoekToB. He nmeT 0/lHO3HAYHO 000-
CHOBAHHOTO pellIeHus BOIPOChl Habopa GyHK-
IIMOHAJIbHBIX BO3MOxKHOcTelr I'MC-cucremsi,
BbIOOpa 0a30BOM TEPPUTOPUAIIBHON €IHHUIIBI,
000CHOBAaHUSA YYBCTBUTEJIBHBIX WHAUKATOPOB
COCTOSIHUSA 3/I0POBbSI U XapaKTEPUCTUK (HaAKTO-
poB cpezbl. AC peiiosiaraeTcs UCIOJIb30BaTh
KaK UCTOYHUK U CPEJICTBO aHAIN3a MeJUKO-
DKOJIOTUYECKUX JaHHbIX. CBeneHUs 00 ycJio-
BUAX CpeZbl IPUBA3AHbI K MOJUKINHUYECKUM
y4acTKaM — MUHUMAJIbHBIM TEPPUTOPUAM, JIISA
KOTOPBIX UMEIOTCA CUCTEMATU3UPOBAHHbBIE Me-
JIUKO-CTaTUCTUUeCcKHe AaHHble. CucreMaTusa-
I[USA YPOBHA 3/I0POBbS U PACIPOCTPAHEHHOCTH
MIaTOJIOTUH 110 30HaM OTBETCTBEHHOCTH Jieuel-
HBIX YYPEeXJIEHUU HCIIOJIb3yeTCs B IIPAKTHUKeE
ypOOSKOJIOTUU U 3KOJIOTUUECKOH 3IUIeMHUO0JIO-
TUU KaK OJJUH U3 PACHPOCTPAHEHHBIX IMPUHITU-
IIOB CO3/]aHUA UH(POPMAIIMOHHBIX PECYPCOB I
MIO/I/IEPKKU PEIIeHUH B 3/[paBOOXpaHeHnu [3].

Texnosnorusa co3ganua HWAC mnocrpoeHa
Ha 00paboTke CBOOOJHO PaCIpPOCTPAHAEMBIX
reoon300paKeHU — KOCMHUYECKUX CHUMKOB
BBICOKOTO paspelleHns, BEKTOPHBIX Mojiesiei
TOPO/ICKUX TEPPUTOPUU CHEeNHaTU3UPOBAHHBI-
MU IpPOTPaMMHBIMHU cpeacTBamu. COop aH-
HBIX 0DOecrieunBaeTcs CpeZiCTBAMH T'eOMOPTAIOB
SAS-mianera u Open Street Map (OSM), xo-
TOpble 00eCIeunBaIOT COOTBETCTBEHHO JIOCTYII
K apXUBYy CIYTHUKOBBIX U300pa’Ke€HUH H, MOJ-
pobHOU (¢ yKazaHUeM YyJIUI] 1 HOMEPOB JIOMOB)
BEKTOPHOU MO/IEIM TEPPUTOPUU Topojia. B or-
JiM4pe OT TeonopTaa, YacTO HCIIOJIb3YeMOTO
B Google Earth uHcTpy™MeHTHI ynpaBieHus pe-
cypcamMu 00ecreurBaloT SKCIOPT reon300paske-
HUU C MPUBA3KOU K CHUCTEME KOOPAWHAT, JIJIs
rocseayomeln o06paboTKu CrHeruaJIn3upoBaH-
HBIMH IIPOTPAaMMHBIMU cpejicTBamMu. Ha ocHoBe
CBe/IEHUH O TPAaHUIIAX MOJTUKINHUIECKUX YIaCT-
KOB U OKCIOPTUPOBAHHBIX Te0HU300parKeHUM
rpaduueckumu cpeacrsamu ['MIC MaplInfo cos-
JIAaI0TCA UX BEKTOPHBIE MOJIeH. [[J11 KOMIIAaKTHO
PaCIIOJIOKEHHBIX YYACTKOB HCIOJIB3YETCA O/IUH
00BEKT — IIOJIUTOH, JJISl Pa3/ieJIEHHBIX B IIPO-
CTPAHCTBE — IPyIIIa IOJUTOHOB.

HN3s0keHNe OCHOBHOTO MaTepuaJa.
®oxuHCKMI paiioH T. BpsAHCK sABIsAerca ymoo-
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HBIM JIJI1 aHAJIU3a BIUSAHUA 0COOEHHOCTEU ro-
POZICKOH cpenbl Ha OOIIECTBEHHOE 3/10POBBE.
CpaBHUTEILHO HEOOJIBIIASA IIONA/[b, KOMIAKT-
Hasg OpraHu3anusA IPOCTPAHCTBA, HEBBICOKOE
TUIOJIOTHYECKOE PAa3HOOOpa3ue IIpe/iIIecTBY-
IOIUX JIaHAMA(GTOB OMIpesesisieT HeOOJIBIIYIO
Pa3HUIly IPUPOJHBIX YCJIOBUU B €ro TPaHUIIAX.
Pesnved TeppuTOpmM POBHBIA € HEOOJIBIIMMH
IepernajiaMu BBICOT, IO TeOMOP(OJIOTHIECKUM
3JIeMEeHTaM COOTBETCTBYET IIOBEPXHOCTH IIep-
BOU M BTOPOM HAaJIMOWMEHHBIX Teppac p. [lecHa.
B rpanumax paifoHa OTCYTCTBYIOT €CTECTBEHHBIE
py6exu. Tepputropuio pasiesgioT TPAHCHIOPT-
Hble KOMMYHUKAI{ C HIUPOKUMH IIOJOCAMHU
OTUYK/IEHUA: >KeJIe3Hble Joporu (¢ myTh Ha-
IIpaBJIEHBI C CEBEPa Ha I0T) U MeKpaloOHHAsA aB-
Tomopora (¢ 3amazia Ha BOCTOK), IEPEXO/IAIIas
B Maructpayib enepajpHOrO 3HaueHUsA. fAnpo
3acTpoUKkH 00pasyeT TeppUTOpUs OBIBIIIETO Ke-
JIE3HOJIOPOKHOTO TIOCEJIKA HaceJleHHe, KOTO-
poro B 1927 1., uepe3 30 JIET II0CJe OCHOBAHMUS,
cocrasiisger 00Jiee 9 ThIC. YEJI0BEK, B 2014 I. 00-
Jlee 72 ThIC. YesJOBeK. UMCIEHHOCTh JKUTeIen
BpsiHCKa 3a To3Ke BpeMs YBeJIMYUJIACh B 4,5 pa3a
¢ 86000 10 408000. OcobernHocTu GYHKIU-
OHAJIBHOU CHEeIUAIN3alNy paifioHa B COCTaBe
ropojia — TPAHCHOPTHBIN y3eJ, ITPOU3BO/ICTBO
MIPOMBIIIJIEHHON TPOJYKIUU U OTHOCUTEIBHO
HeOOJIBIIION BO3PACT 3aCTPOMKH OIpPe/esIsieT He-
BBICOKOE pPa3HO0Opa3ue mpruMevaTeTbHbIX apXU-
TEKTYPHBIX 00BEKTOB [2].

B npepncrasiennom Bapuante MAC npocrpas-
CTBO palioHa paz/iesieHo Ha hparMeHThbl — MOJIU-
KJIMHUYECKHE YIACTKU B 30HE JKUJION 3aCTPONKHI
U He cesuTeOHble TEPPUTOPUU — IIPOMBIIIIEH-
Hble W KOMMYHQJIbHO-CKJIAJICKHE ILIOMIAJKH,
MeKpallOHHbIE aBTO/IOPOTH, KeJIE3HOO0POK-
HbI€ IIyTH U 30HBI UX OTUyK/eHus. OneparuoH-
HbeIMHU TeppuTopuanbubiMu equaunamu (OTE)
UHOOPMAITMOHHOU CHUCTEMBI IPEJJIOKEHO CUU-
TaThb (parMeHTbl TOPOJCKOTO IIPOCTPAHCTBA,
B 30He OOCJIy’KHBAHUA OJHOTO IOJUKJIUHUYE-
CKOTO y4JacTKa CO CPaBHHUTEJIBHO O[HOPOJIHBIM
tinoM 3actpouiku [6]. [TosranHoe cenuTebHOE
OCBOEHHE TEPPUTOPHUU palOHA TMPOABIAETCA
BO BHeNIHHX (MOpP(QOJIOTUYECKNX) U, HEABHO,
B (YHKIMOHAJIBHBIX Pa3JIN4YUAX (PparMeHTOB
npoctpaHcTBa. KBapTasibl, BOSHUKIIINE B Pa3HbIe
gecatmaetus XX—XXI Beka, OTJIMYAIOTCA Kak
apXUTEKTYPOH, TAaK U YPOBHEM 0J1ar0yCTPOICTBA.
Bo MHOTUX ciIyyasx rpaHUIbl pA3HOBPEMEHHBIX
30H 3aCTPOMKHU U MOJUKJINHUYECKUX YUACTKOB
COBHIAJIAIOT, YCJIOBUSA CPeJbl B IPAHUIIAX TAKUX
TEPPUTOPUAJIBHBIX E€JUHUI[ CYUTAIOTCA OJIHO-

ponHbIMU. OCOOEHHOCTH TOPOJCKON Cpezbl
B TPAaHUIAX IMOJUKJIUHUYECKUX YYACTKOB, MO-
TYT OTJIMYAThCA M XapaKTEPUCTUKAMHU 3aCTPOM-
KU — Ipeo0s1a/jaiieil 3TaKHOCThIO, BO3PACTOM
U IPOEKTOM 37]aHHUH, U YPOBHEM 0JIaroycTpou-
CTBa, OCOOEHHO BCJIE/CTBUE IEPEINIAHUPOBKHU
TEPPUTOPUHU UJIU OCTPONKHU HOBBIX JOMOB. Pa3-
JIMYUA YCJIOBUU CpeAbl BJIUAIT HA CTOUMOCTD
JKIIbs, @ Uepe3 ero paclipezieJieHue, Oocpesio-
BAaHHO, Ha COITMAJIBHO-9KOHOMUYECKUU CTaTyc,
YPOBEHB JIOXOJIOB U, BEPOSITHO, HA 0COOEHHOCTU
37I0POBBS JKUTEEH. AHAJIOTUYHBIN ITOXO07] Pas3-
pabatbIBaeTcs, HAUMHAsA OT KJIACCHYECKUX PaboT
OCHOBATeJIeEN COIUaIbHOU dKosoruu [1]. Cye-
CTBEHHO OTJInYaIuecs ¢pparMeHTsl 3aCTPONKHI
BBIZIEJIAIOTCA B CAMOCTOSATEJIbHbIE TEPPUTOPU-
aJIbHBIE €IUHUIIBI HA OCHOBAaHUU BU3YaJIbHOTO
aHaIM3a KOCMUYECKHUX CHUMKOB WJIM ITAaHOPaM-
HbIX n300paskenuii Google Earth.
[TpocTpaHCTBEHHBIE XapaKTEPUCTUKU Tep-
PUTOPHUAIBHBIX E€JUHUI[ COCTaBJIAIT KOOPHU-
HaTbl 00BeKTOB B cucrteme WGS-84; aTpuly-
TUBHbIe — HOMeEp ydJacTKa U OajutbHas OIeHKa
KOMGOPTHOCTH Cpeibl Yepe3 J0JI0 ILIOIIATN
3€JIEHBIX HACAKJEHUU U IPOTHKEHHOCTb He-
IIOCPE/ICTBEHHBIX TPAHUI] C XO3AHUCTBEHHBIMHU
00beKTaMH — MOTEHIINAIBHBIMUA UCTOYHUKAMU
9KOJIOTHYECKON OIACHOCTU. 3HAUeHUs IOKa3a-
TeJlel OIpesiesIAITCA BU3YaIbHO, Aelndpu-
pOBaHMEM KOCMUYECKHX CHUMKOB, Ha KOTOpbIE
HAKJIQ/IBIBAETCA CXeMa pas/ieJIeHusI TOPOJICKOTO
IIPOCTPAHCTBA IO NOJUKJIMHUYECKUM Yy4acT-
KaM. AyiropuTM 0aJIJIbBHOU OLIEHKH pa3paboTaH
€ Y46TOM KOHKPETHBIX 0COOEHHOCTEH rOpO/ICKOMN
cpenbl U /IS IPYTUX TEPPUTOPUU, B TOM YHCTIE
r. bpAHCK B mejIoM MOKeT OTiIndaTrbcA. o
IUIOIIAZI 3€JIEHBIX HACAK/JIEHUU XapaKTepu-
3yeT KOMGOPTHOCTb Cpesbl uepe3 cpezoodpa-
gytoriue (GYHKIUA PACTUTEJIBHOCTU — CaHU-
TapHO-TUTHEHUYECKHe, KJINMaTo0Opasylolue,
acreruyeckue. Jlaa POKUMHCKOro paiioHa 3Ha-
YeHUs MMOKa3aTesisd U3MeHSIIoTCa oT 8% 10 40%
U pacripezieJieHbl METOZIOM €CTeCTBEHHBIX TPy
o TpEM MHTEpBajam: 70 0,2 (1 6aywr), 0,2—0,3
(2 6asyuta), 6os1ee 0,3 (3 6amna) (puc. 1).
[TpOTsS>XKEHHOCTh HENOCPEJCTBEHHBIX TIpa-
HUI| C TOTEHI[MAJIPHO OIMACHBIMU OOBEKTaMHU
(IpPOMBINIZIEHHBIMH  IUIOIIAJIKAMH, CBAJIKAMH,
JKeJIE3HBIMU U MaruCTPaJIbHBIMU aBTOMOOMJIb-
HBIMH JIOPOTaMH) BBIPAJKAETCSA 4Yepe3 IPUXO-
JAIIYIOCA Ha HUX JIOJIO IepuMeTpa IOJIUKIIU-
HUYECKOTO yYacTKa, KOTOpas XapaKTepusyeT
BEPOATHOCTh HEOJIATONPUATHOTO BO3/IEUCTBUSA
cpenbl Ha KUTesed (IIyM, HEMPUATHBIN 3arax,
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BBIOpOCHI B aTMocdepy). 3HAUeHUs IT0Ka3aTesis
U3MEHSAIOTCA OT O J10 IPUMEPHO 0,8 mepumeTpa
ydacTka. B olieHOuHOM 11Kaje coce/icTBO C orac-
HBIM 00BEKTOM Ha 0,1 IIPOTAKEHHOCTU IPAHUITHI
olleHUBaeTcsA B 0,5 Oanna. MakcuMmaabHOE KO-
JINYEeCTBO OAJLJIOB — 4 IIPUCBAUBAETCS yUaCTKaM,
IIPAKTUYECKH OKPYKEHHBIM IPOMBIILIEHHON
30HOU U (MJIN) KPYIHBIMU JIoporamMu (puc. 2).

Puc. 1. Aoad o3eaneHEHHOMU
naowiaam (1-23 —

3A€Ch U pAOAEE HOMEPQ
MOAMKAMHMYE CKMX Y4ACTKOB,
cepas oKpacka —
HeCceamMTebHbIe TepPUTOPMUM).

Puc. 2. PacnpeaeaeHune
OMACHbIX PAKTOPOB CLEAbI
(6aarbHas oueHka). CTeneHb
OMNACHOCTH YBEAUYMBAETCS

C MHTEHCUBHOCTbIO OKPACKM.

WHTerpaspHbIN ITOKa3aTesb KOMGOPTHOCTU
1 6y1aroycTporicTBa PACCUUTHIBAETCA KaK CyMMa
6aJ110B JIECUCTOCTH U COCEJICTBA C NCTOUHUKAMU
OIIACHOCTH (B3SITOTO C OTPUIIATEIBHBIM 3HAKOM).

Pesynbrathl u_oOcy:kzneHue. PacrpesneneHue
WHTErPJIBHOTO TOKasaressd (puc 3.), OTpakaeT
TeopeTuUecKr 000CHOBAaHHbBIM YPOBEHb KOMGDOPT-
HOCTH U 0J1aTr0yCTPOMCTBA FOPOJICKOU cpejibl. Hus-
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KU ypoBeHb KOM(MOPTHOCTU IIPHUCBOEH KBapTa-
JlaM ¢ MHOTO3Ta)KHOM 3aCTPOUKOM, IPUMBIKAIO-
IIUX K IPOMBIIIIJIEHHBIM 30HAM U IT0JI0CAM OTUYK-
JIeHUs TPAHCIIOPTHBIX KOMMYHHUKAIMH Ha OO0JIb-
IIOM TPOTsKeHUU TpaHuribl. CpelHUN YpOBEHb
MIOJIyYMJIN YIACTKH MHOTO3TXKHON U MaJIO3TaXK-
HOU 3aCTPOUKU ¢ HEOOJTBIIION 10J1el 03eIEHEHHON
IUIOIIA/IA, OKPY>KEHHBIE ITPEUMYIIECTBEHHO Ma-
JIO3TKHBIMU U yca/IeOHBIMU KBapTasiaMu. Beico-
KHUI ypOBEHD IIPUCBOEH yJacTKaM ycazieOHOH 3a-
CTPOMKH, IIEPEXO/IAIINX B IPUTOPOJIHYIO 3€JIEHYIO
30HY (moriMbI pek /lecHa u CBeHb). YPOBEHD KOM-
(opTHOCTH M B1aTOYCTPOMCTBA PacCMaTPUBAETCA
KaK BpeMeHHasl KaTeropus, cpe3 YCJIOBUU ropo/i-
CKOU CpeZbl JI0 TIEPECTPONKH CTPYKTYPBI TOPO/I-
CKUX JIAHJMA(PTOB — TMOABJIEHUA yYaCTKOB HO-
BOH 3aCTPOMKH, yBeJIMUeHUe 03€eJIeHEHUS HOBBIX
KBapTIOB, INpeoOpa30BaHUA ITPOMBIILIEHHBIX
IUIOIIA/IOK B KOMMYHQIBHO-CKJIQ/ICKHE U TOPTO-
Bble IUIONIA/IU. I3MeHeHre yCI0BUI TOpPOJICKOM
Cpenbl TPUBJIEKAET K yJacTKaM BBICOKOHW KOM-
(opTHOCTH HanbOJIee aKTUBHBIX U TPY/IOCIIOCOD-
HBIX TOPO’KAH U COXPAHSET HA YUaCTKaX MeHbITIEN
KOM(OPTHOCTH HanMeHee COIIMAJIbHO U 3KOHO-
Muuecku obecrieueHHbIX kuTesed. [lepecrpau-
BaeTcs TepPUTOPUAJIbHAS CTPYKTypa HaceJIeHUs
U BCJIeT 32 HEH IIPOCTPAHCTBEHHBIE 0COOEHHOCTH
0O0IIIECTBEHHOTO 3/10POBbS.

BbiBoapbl. ['opojicKie IMPOCTPAaHCTBA € YaCTOU
CMEHOH B IPOCTPAHCTBE YCJIOBUM CPEZIbI IIPEZIIO-

JIaraloT aKTyaJbHOCTh Pa3paboTKu crenuduye-
CKHX TIOZIXO/IOB K MX OIIeHKe KaK (PaKTOPOB 3710pO-
Bbsl. MeTUKO-9KOJIOTHYECKUN aHAIN3 Pa3InIui
TOPO/ICKOM CpeJibl IIpeyCMaTpUBaeT pa3pabOTKY
CHEeNMAIN3UPOBAHHBIX MHMOPMAIIMOHHBIX —pe-
cypcoB cpencrBamu ['MIC TeXHOJIOTHI, WHTErPU-
PYIOIIMX CBEIEHUS O COCTOSIHUM 37I0POBBS KUTeE-
JIell ¥ OCODEHHOCTSX CPEJIbI, €Er0 OIPe/IEIAOIIIX.
CrpyKTypa U co/iep:KaHre MeUKO-9KOJIOTMYECKIX
MHQPOPMAIMOHHBIX cUCTeM Masio (OpMaIn30Ba-
HBI, 3aBUCAT COOCTBEHHO OT 0COOEHHOCTEN Iocee-
HUSA — €ro JIIOJHOCTH, (DYHKIIMOHAIBHOH clierya-
JIN3aIUU U TOAPOOHOCTBIO CBEJIEHUN 00 YCIIOBUAX
TOPO/ICKOH cpezibl. JlaHHBIE COUAIBHO-9KOHOMU-
YeCKO! CTATUCTUKYU HEPEJIKO OKa3bIBAIOTCA MAaJIO-
MH(POPMATUBHBIMHU XapaKTEPUCTUKAMH MeIUKO-
SKOJIOTUYECKUX YCJIOBHH cpezibl. Ha coBpeMeHHOM
YPOBHe pasBUTHA WHGPOPMAIOHHO-AaHAIUTHYE-
CKHX CHUCTEM MYHHUIIUIIAJIBHOTO YPOBHS B 37pa-
BOOXpaHEeHUH WH(OpMAIU 00 yCIOBUAX CPEJIbI
11es1eco00pa3HO MPUBA3BIBATh K IMOJIUMKIMHIYE-
CKHM YyYaCcTKaM — MHHHMAaJIbHBIM TEPPUTOPUAM,
JUI1 KOTOPBIX HMMEIOTCA MeIUKO-CTaTHUCTHYECKUe
JTaHHbIE W BO3MOXKHO OIIEHUTHh 3HAYUMOCTH (haK-
TOPOB OOIIIECTBEHHOTO 3/10POBbsA. B mepcnexTuse,
IIPOCTPAHCTBEHHOE paspellleHre aHaIm3a (akro-
POB 3710POBbsI YBEJIMUUTCSA /10 KBAPTAJIOB, YJIULL U,
BEPOATHO, OT/EJIBHBIX JIOMOB.

Peyenszenm: k. eeoep.H. I'. B. J/IobaHos

Puc. 3. PacrnipeaeaeHune
YPOBHS KOMQDOPTHOCTH

1 GAQroyCTPOMCTBA CPEAbI
(6aarbHQS oueHKQ). YpOBEHb
BO3PACTAET C YBEAMYEHMEM
3HQYEHMS MOKA3ATEAS.
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2 National Nature Park «Slobozhanskiy»

FEATURES OF INTERPRETATION OF PLANT ASSOCIATION
OF NATIONAL NATURAL PARK «SLOBOZHANSKIY» USING
LANDSAT 8 SATELLITE DATA

The article deals with the comparative analysis of the two methods of classification (unsupervised classification
(ISODATA) and supervised classification (Spectral Angle Mapper)) of satellite images Landsat 8 to identify the plant
associations of left-bank part of National Nature Park «Slobozhanskiy».
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OCOBAUBOCTI AELLIUPPYBAHHA POCAUHHUX YTPYNOBAHb HALLIOHAABHOIO MPUPOAHOIO NAPKY «CAO-
BOXAHCbKWUW» I3 3ACTOCYBAHHSAM CYMYTHUKOBUX AAHUX LANDSAT 8

¥ crarTi npoBeieHO NOPIiBHAJIBHUIN aHAaJIi3 3aCTOCYBaHHS JIBOX MeTO/IiB Kiacudikamnii (6e3 Hapuanusa (ISODATA) Ta
3 HaBuaHHAM (Spectral Angle Mapper)) cynytHukoBux 3HiMKiB Landsat 8 s inentudikarnii pocinHHUX acoriartii
JTiBOGEPEIKHOI YaCTHHU HAI[IOHAJIBHOTO IPUPOIHOTO NapKy « CII000KaHCHKUM».

KirouoBi ciioBa: kinacudikarilis 3 HaBuaHHAM, Kaacudikaris 6e3 HaBYaHHsA, CyMyTHUKOBI 3HIMKH, HAIlIOHATBHIH
MIPUPOTHUY TIapK.

A.C. TpeTtbsikoB, O.B. BoaHsi, M. O. baanHckas, A.I. BuaTtos, A. A.BoAakoBas, T.C. XopowyH, U. A. OAeHHUKOB,
K.A. beaas, A.1O. OByapeHko, K. tO. AkcéHos, A.1O. MuauneHko, H.B. Xasosa, E. M. Kopx

OCOBEHHOCTU AELUU®PUPOBAHUA PACTUTEABHbIX ACCOLMALUA HALUOHAABHOTO MNMPUPOAHOTIO
NAPKA «CAOBOXAHCKUM» C UCMOAb3OBAHUEM CNYTHUKOBBIX AAHHbIX LANDSAT 8

B craThe TIPOBE/IEH CPaBHUTEIbHBIA aHAJINU3 HKCIIOJB30BAHUS JBYX METOZOB Kiaccudukanuu (6e3 oOydeHUs
(ISODATA) u c o6yuenuem (Spectral Angle Mapper)) ciyTHUKOBBIX CHUMKOB Landsat 8 i1t ueHTH()UKAIIMK PaCTH-
TeJIbHBIX aCCOI[UAIINH JIEBOOEPEKHOU YaCTH HAITMOHAILHOTO IPUPOAHOTO HTapka « CII000KaHCKUT».

KiroueBble ciroBa: kiaccudukanysi ¢ o0ydeHreM, kiaccudukarysi 6e3 06ydeHus, CIlyTHUKOBbIE CHUMKH, HaIlHO-

HaJIBHBIH IPUPOTHBIH MTAPK.

Introduction. Over the last decade the num-
ber of objects of natural reserve fund, including
National Nature Parks (NNP), significantly in-
creased in Ukraine. However, one of major prob-
lems of created parks is a lack of necessary car-
tographic works that are the basis for research
works conducted within the NNP territory.

One of these cartographic works is the landscape
map of facies level. The creation of such map is a
multistage process; one of the stages is an identi-
fication of plant communities. Indeed, since facies
have the same geological structure, relief, humidify-
ing regime, but different vegetation, facies mapping
takes place outside of plant communities.

One of the most effective ways to obtain infor-
mation on plant communities is the interpretation
of satellite images. Of course, the possibility of
their use is limited by their cost since majority of
modern satellite data have a high cost. However,
the Landsat 8 satellite data, which was launched in
2013, are in open access and are very promising
for the identification of plant communities.

Underlying assumptions. The remote
sensing (RS) data are widely used in landscape
studies. Thus, in K. Kulik work [4] the meth-
od involved the use of medium- and large-scale
satellite images in laboratory conditions and
on the stage of decryption in field. In the work
of A. Afanasyev and A. Zamyatin [1] a compara-
tive analysis of eight research methods of land-
scape cover changes estimating based on satel-
lite images use was conducted. In the research
of A. Ufimtseva [9] RS data were used as a basis
for landscape map creation for the agricultur-
al land monitoring. A special attention should
be paid to the Geographic Information System
of «Taymyrskiy» reserve [6], thematic basis of
which were vector layers, descramble circuits of
RS data obtained in manual and semi-automatic
modes. In the work of O. Fedorovsky et al. [10]
the methods of structural and textural analysis
for automating the process of landscape com-
plexes decryption were reviewed. Finally, in the
article of O. Sinna [7] the use of RS was supposed
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on the inventory stage to determine the modern
land cover of territory.

The aim of this work is a comparative analy-
sis of methods of plant communities’ identifica-
tion on the left-bank part of NNP «Slobozhan-
skiy». To achieve this purpose following tasks
were solved:

 plant communities identification with the
use of unsupervised and supervised classification
methods;

« comparative analysis of the results;

« identification of the opportunities and limi-
tations of the obtained results application for the
needs of landscape mapping.

Presenting main material. NNP «Slobo-
zhanskiy» is a recently created object of natural
reserve fund of Ukraine. It is located in the Kras-
nokutsk district of Kharkiv region. Its area is
5244 hectares. NNP «Slobozhanskiy» is subor-
dinated to the Ministry of Ecology and Natural
Resources of Ukraine [5, 8].

The study was conducted in the part of the
park, which is located within the first terrace
above the floodplain of the Merla River Valley.
This area was a hilly plain with elevations rang-
ing from 115 to 145 m. It could be divided into
lower and higher part, which have formed due
to various geomorphological processes and had
respectively different quaternary sediments. The
higher part of the terrace was composed of the
Upper Pleistocene sandy alluvial sediments, the
lower one — of eolian sandy sediments, which
formed numerous sandy mounds and inter-
mounds depressions occupied by wetlands [3].

Pine forest (without undergrowth and with
rowan and hazel in the undergrowth) and subor
forest (linden-oak on the higher part of the ter-
race and aspen-birch on the lower one) domi-
nated in the southern part of the park. Birch and
birch in admixture with aspen dominated in the
saucer-like depressions of the terrace.

The plantations which were not typical for up-
land terraces (poplar, alder and linden groups)
were also observed. There was a large number of
fellings due to the fact that the territory of the
park for a long time belonged to Hutyanske for-
estry. Birch and alder thickets created conditions
suitable for the existence of atypical for this area
plants and animals.

An image of Landsat 8 OLI from May 16,
2014 was used as the initial data for the study.
The application of Landsat images in the study of
plant communities has a long history. However,
in most studies the data of Landsat TM ([13, 14,

15]) or, rarely, ETM + SLC-on [11, 14] are primar-
ily used. The main difference between OLI sensor
and its predecessors is a greater radiometric reso-
lution (12-bit to 8-bit in sensors TM and ETM +),
allowing to identify even minor variations in re-
flectivity of objects of the earth’s surface.

Following data were used in addition to
the image:

» geological map;

- map of Quaternary sediments;

» soil map;

« forest inventory materials.

All data were presented as vector layers
in *.shp format.

Reference materials on NNP «Slobozhanskiy»
also were used in the course of the work.

The work was performed as part of the «Land-
scape studies within the NNP «Slobozhanskiy»
territory» section of educational professional-
oriented practice of 2nd year students of the
Physical Geography and Cartography Depart-
ment in June 2014.

Evaluation of reliability of the obtained the-
matic rasters was conducted in two stages. First,
in laboratory conditions the results of classifi-
cation were estimated directly by park workers,
who have a good knowledge about the peculiar-
ities of NNP territory. Second, the results were
checked through the direct visits to the control
sites and the determination of compliance in
the field.

Identification of plant communities by unsu-

pervised classification using.
ISODATA method was used as a method of

unsupervised classification. Thematic rasters
were built in the ENVI 5.0 software.

It is known that the main problem of unsuper-
vised classification is the fact that, in any case,
all pixels of researched area will be assigned to
a particular class. So to get representative re-
sults, the most important thing is to choose the
correct number of classes.

As part of this research a classification by
the ISODATA method was conducted with a di-
vision on 10 and 13 classes. However, after the
post-classification processing, it was found that
despite the extension of classes as a result of
classes combining, resulting thematic raster was
divided into 9-10 classes. The combination of
classes was carried out when one type of land
covers (primarily plant communities) was artifi-
cially attributed to two classes.

In addition to the Combine Classes tool, such
tools were used at the stage of post-classifica-
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tion processing: Sieve to remove isolated pixels,
Clump to merge adjacent areas and Majority fil-
ter to smooth classification results.

As a result of transformations following the-
matic raster was obtained (Fig. 1).

The results of the classification by
the ISODATA method received relatively low
quality score during the assessment done by
workers of the park, due to the large amount of
distortion. The third class got territories occupied
by simultaneously mature and young pine without
undergrowth. The site with mature pines without
undergrowth was well allocated only in the south
of the territory. In the central and northern
parts the class corresponded to young pine with
undergrowth. Class 4 interspersed significantly
with subor in the central and southern parts. In
addition, it included wetland plant communities
located in the shaded part of the wetland.
Class 5 combined birch in the northern part
of the territory and subor in the central and
southern parts. Class 6 was separated relatively
well, especially in the case of cuttings which had
overgrown. Nevertheless, meadow vegetation
and alder groups were added to this class. In
addition, this class had no clear boundaries with
class 8 «Densely planted deciduous forest areas».
Finally, the last class «Recent felling that is
overgrowing with undergrowth and has open

sand» included a much larger area than those
actually relating to fresh felling.

To improve the results an attempt was made
to apply the ISODATA method to multispec-
tral image Landsat, spatial resolution of which
was artificially enhanced by Pansharpening tool
due to panchromatic band. Unfortunately, im-
proving of visualization was combined with a
significant distortion of spectral information. As
a result, after the ISODATA method application
most homogeneous areas experienced significant
fragmentation, which was expressed, above all,
in a very considerable number of isolated pixels.
Consequently, further analysis of thematic ras-
ter, obtained on the basis of an image with im-
proved resolution, was found inappropriate.

Identification of plant communities by super-

vised classification using.
As an alternative to ISODATA method it

was decided to choose supervised classification
method, which could significantly improve the
quality of the results of research. The most dif-
ficult was a hilly area in the north, where birch
often varied with swampy areas. In addition to
the type of vegetation, light exposure changed in
this part of NNP. As a result, even if the signature
sets had been selected correctly methods based
on calculating the distance between pixels in a
multidimensional spectral space would have led

Fig. 1. Results of the allocation of plant communities and other land covers
by the ISODATA method with division info 10 classes.
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to the assignment of pixels of territories with one
type of vegetation to different classes.

An interesting alternative to the above-men-
tioned methods is a method of spectral angle
(Spectral Angle Mapper — SAM). This method
operates not with distances, but with limit lines
of relationships between reflectivity in different
bands of spectral feature space, defining the min-
imum and maximum dependence values. Thus,
the range of signs that correspond to a certain
class was determined by the angular value. As a
result, the pixels belonging to the same type of
land cover, but located in different lighting con-
ditions, will refer to the same class. It should be
noted that the use of SAM method does not al-
ways give unambiguous results. Thus, in the arti-
cle [12], devoted to the identification of invasive
plants by hyperspectral data, it was indicated
that the SAM method gave only 40% of accuracy.

At the beginning of the supervised classifi-
cation by SAM method a list of plant communi-
ties and other land covers was formed together
with the experts from «Slobozhanskiy» National
Park. For each class a spectral angle was selected
then and polygons of typical sites were outlined,
which were spectral signatures of these classes.
As a result, following spectral angles for selected
classes were identified (Table 1).

As a result of the classification such classes
were well identified: «Young pine», «Sites with
open water surface», «Recent felling that is over-
growing with undergrowth and has open sand»,
«Birch wood» and «Birch wood on dry soil».

The disadvantages of the built raster included

redundant areas assigned to «Birch wood» class
and not clearly highlighted «Felling, overgrown
with young trees, which has no open sand» class.
Most errors were observed in the northern part
of the image due to the fact that in this region the
sites of different land surfaces were very small in
size, the allocation of which by image with a res-
olution of 30 meters was a very complex task.
Great inaccuracy was observed in the allocation
of deciduous trees growing in place of former
cutting. These areas in the classification were as-
signed to multiple classes (Fig. 2).

To improve results a series of Majority/Mi-
nority Analysis arrangements were applied to the
thematic raster, primary purpose of which was
removing of uninformative isolated pixels and
reducing «Unclassified» class by including its
pixels to the spatially adjacent classes. The re-
sults are shown in Fig. 3.

Verification of results of classification was
carried out directly in field conditions with the
use of a tablet computer with installed ArcGIS
for Windows Mobile software.

According to the results of the field stage of
the research and to the results of the analysis of
the obtained thematic raster, conducted together
with employees of «Slobozhanskiy» NNP, a de-
gree of representativeness of allocation of each of
the classes was defined.

«Recent felling that is overgrowing with un-
dergrowth and has open sand» class separated
well, in some cases there were redundant sites
that emerged after the use of Majority tool, but
the percentage of such sites was negligible.

Table 1 (

Ne Land cover type Spectral angle (rad)
1. Recent felling that is overgrowing with undergrowth and has [ 0,062

open sand
2. Sites with open water surface 0,03
3. Mature pine with undergrowth 0,02
4. Mature pine without undergrowth 0,02
5. Birch wood 0,055
6. Young pine 0,025
7. Alder 0,025
8. Felling, overgrown with young trees, which has no open sand [ 0,025
9. Felling, that is overgrowing with undergrowth and has no 0,02

open sand
10. Oak forest 0,025
11. Birch wood on dry soil 0,025
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H Fig. 2. The division of sites of overgrown felling into several classes (SAM method).

Fig. 3. The results of the allocation of plant communities and other types
of land coverage by SAM method.
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«Sites with open water surface» class also
separated well without redundant sites.

«Mature pine with undergrowth» class was
characterized by a large number of redundant
sites in the northern part the territory. In the
southern part this class was well allocated. Re-
dundant sites in the northern part were associat-
ed with similar spectral characteristics of zones
of transition from sites of young pine to birch
wood. Birch wood could get there into one class
with undergrowth. The same situation was ob-
served in transition zones of young pine and al-
der and other hardwoods.

Class «Mature pine without undergrowth»
had almost no redundant areas. A certain num-
ber of pixels of this class entered the class «Ma-
ture pine with undergrowth», but there was a few
of such cases.

Class «Birch wood» was allocated badly. A lot
of redundant areas with deciduous trees were as-
signed to this class, including alder, oak, linden
associations and parts of subor (pine with oak
and linden impurities) in the south and subor
(pine with birch in admixture) in the north and
others. Areas of birch themselves were often as-
signed to the neighboring classes («Mature pine
with undergrowth», «Mature pine without un-
dergrowth» and in some cases, «Young pine»).
The reason for such outcome was the fact that
according to the Landsat 8 data birch had simi-
lar spectral characteristics with other deciduous
species, and it was hard to allocate it into one
single class.

Class «Young pine» was allocated well, in
some cases pixels of this class were classified as
«Mature pine with undergrowth» or «Mature
pine without undergrowth».

Class «Alder» was allocated relatively well, but
some of sites covered with alder were classified
as «Birch wood» due to similar spectral charac-
teristics of these deciduous trees. The main part
of this plant community was allocated well.

Class «Felling, overgrown with young trees,
which has no open sand» was allocated badly.
Pixels of this class distributed between «Birch
wood» and «Alder» classes (Fig. 2).

Class «Felling that is overgrowing with un-
dergrowth and has no open sand» was classi-
fied well but there were areas assigned to class
«Birch wood». This class was a transition from
class «Recent felling that is overgrowing with
undergrowth and has open sand» to «Felling,
overgrown with young trees, which has no open

sand». The idea of the allocation of these areas in
a separate class appeared during the identifica-
tion of standard polygons (signatures) for clas-
sification.

Class «Oak forest» was allocated relative-
ly well, but the degree of representativeness of
assignment to oak of certain pixels was diffi-
cult to determine because not all territory with
such vegetation was known. It is planned to visit
classified areas in the future.

Class «Birch wood on dry soil» was highlight-
ed well, but there was a certain amount of redun-
dant pixels that didn’t belong to this class. Some
areas should have been classified as «Alder» but
were attributed to this class due to the similar
spectral characteristics.

Conclusions and prospects. By results of
the research it was determined that for the iden-
tification of plant communities a supervised clas-
sification by SAM method gives much better re-
sults than a classification by ISODATA method.
However, the above analysis of selected classes’
representativeness suggests that even these im-
proved results can be only partially used it the
creation of landscape maps. A certain part of the
plant communities that were not properly identi-
fied in the course of this research should be allo-
cated by visual identification of ultrahigh-resolu-
tion images or directly in the field research.

In the future it is planned to explore the op-
portunities to improve results. The first way
to improve results is the possibility of allocating
classes by the series of Landsat images. A simi-
lar technique had been used by the authors for
the problems of agricultural crops identification
and gave positive results [2]. Another possibili-
ty is the analysis of plant communities on an im-
age after Tasseled Cap transformation, which
made it possible to obtain satisfactory results in
some researches [11, 15]. Finally, many pros-
pects can give the use of Sentinel 2 satellite data
which was recently launched and which contains
13 spectral bands, especially in the red engle and
near infrared bands.

Reviewer: Ph.D in geography,
associate professor G.V. Titenko
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M. . CAroBoAsHMK
KWiBCbKMIM HOLLIOHAABHUM YHIBEpPCUTET iMmeHi Tapaca LLes4yeHka

BUKOPUCTAHHA MATEPIAAIB A33 Y MOHITOPUHTY TA
YTMNPABAIHHI BOAHMW PECYPCAMUA

BusHaueHO POBiIHY POJIb 3acTOCYBaHHA Marepiaris /133 B y/IoCKOHAJIEHH] iCHYI0OUOTO MOHITOPUHTY Ta IPUHHATTI
OIIepaTUBHUX YIPABJIIHCHKUX PIillIeHb JIJIA 3371a9 €KOJIOTIYHO Oe3[eYHOr0 BOJJOKOPUCTYBAHHS; IPOAHAII30BAHO IO~
JIOBHI 0COBJIMBOCTI a6POKOCMIYHIX JAaHUX 1 HOKa3aHO HAMKPAIIll NUIAXY iX 3aCTOCYBAaHHA B BOZHOMY TOCIIOJAPCTBI.
KirrouoBi ciroBa: guctaHniliiHe 30H/IyBaHHA, BOJHE TOCIIOIAPCTBO, MOHITOPUHT.

M. . CAoGoAAHUK

NCNOAb3OBAHUE MATEPUAAOB A33 B MOHUTOPUHTE U YNIPABAEHUU BOAHBIMU PECYPCAMU
OrmpeziesieHa Beylias poJjib IpuMeHeHUsA MaTepuaios J[33 B ycoBepIIIeHCTBOBAHUY CYIIIECTBYIOIIET0 MOHUTOPUHTA
U IIPUHATHUU OII€PATUBHBIX YIIPABJIEHYECKUX peIJ.IEHI/Iﬁ AJIA 3a4a4 O9KOJIOTHYECKHU 0e30I1acHOrO BO/IOII0JIb30BAHU A,
IIpOoaHa/IM3UPOBAHBI IJIaBHbIE 0CcoO0eHHOCTH A9POKOCMHUYECKUX NAaHHBIX U [IOKa3aHO HaAWJIydIlye IIyTH UX IIPpUMEHe-

HUA B BOOJHOM XO3sIUCTBE.

M.P. Slobodianuk

KiroueBple cjI10Ba: TUCTAaHIIMOHHOE 30HJUPpOBaHKE, BOAHOE XOBHI;'ICTBO, MOHUTOPUHT.

USE MATERIALS OF REMOTE SENSING IN MONITORING AND WATER MANAGEMENT

The leading role of application of remote sensing materials to improve the existing monitoring and decision-making for
operational tasks and environmentally safe water management were defined; the main features of aerospace data were
analyzed; and it was shown how to use them in the water industry effectively.

Keywords: remote sensing, water management, monitoring.

Beryn. EdexTtuBHe ympapiiHHA BOJHUMU
pecypcamu, mpobseMu parioHaJIbHOTO BOJIOKO-
PUCTYBaHHSA Ta OLIIHKHU fAKOCTI BOAY B YKpaiHi
CTAIOTh JI€/IaJTi TOCTPIIITUMU.

3a pmanumu MiHicTepcTBa €KOJIOTil Ta NpH-
POIHUX pecypciB OCHOBHHUMHU INPUYHMHAMU 3a-
Opy/lHEHHS IOBEPXHEBUX BOJ| € CKUAU 3a0py-
HEHUX KOMYHaJIbHO-TIOOYTOBUX 1 MPOMUCIIOBUX
CTiYHHUX BOJ, Oe31ocepe/IHO y BOJHI 00’EKTH Ta
Yyepes CUCTEMY MiChKOI KaHaUTI3alli1; HaIXO/I3KEH-
Hs1 10 BOJHUX 00 €KTIB 3a0PY/THIOIOUNX PEYOBUH
y IpoIieci MOBEPXHEBOI'O CTOKY BOAU i3 3a0yzo-
BAHUX TEPUTOPIH Ta CLIBrOCIYTi/b, 8 TAKOXK €po-
3i IPyHTIB Ha BO/103a0ipHIH MJIOMT].

JIns BUpIiIIEHHA aKTyaJbHUX 3aBJIaHb pallio-
HaJIBHOTO Ta €KOJIOTIYHO OOI'PYHTOBAHOTO BOJIO-
KOPUCTYBaHHS HeOOXi/THO 3aCTOCOBYBATHU CyJac-
Hi 3aCc00M OTPUMAaHHA OIlepaTUBHOI iHdopMaIril
IIPO CTaH BOJIHUX CUCTeM KpalHu. CucreMaTUUHe
olep:KaHHs Takol iHdopwmaril TpaguIiiHuMU
METOJIaMHU BHMAara€ 3HAYHUX BUTpAT, a iHOAI
B3arasii HeMoskuBe. J[oCBij eKkcrutyaTartii mpu-
pOOpEeCYPCHUX IITYYHUX CYIyTHUKIB 3emJri
CBIZTYUTD PO NEPCIEKTUBHICTD Ta €(DEeKTUBHICTD
3aCTOCYBaHHSI METO/IB JIUCTAHIIIHHOTO 30H/Y-
BaHHA 3emi (J133).

Buxinni nmepexymoBu. TeopeTudHo-Me-
TOAWYHI Ta MPUKJIAMHI MPOOJEMU €KOHOMIKU
MIPUPO/IOKOPUCTYBAHHSA, OLIIHKMU ¥ yHpaBJiH-
HA BOJHUMH pecypcaMHU Ta 3aCTOCYyBaHHAM

MaTtepianiB /I33 B JaHOMY HanpsAMKY Y Pi3HUX
acreKkTax JIOCHiIKyBaJUCh Bi/IOMUMH BiTUH3-
HAHUMU ¥ 3apyOi’KHUMH BUEHUMH fAK: AGpo-
cimoB A.B., Apxanrenbcbka F0.M., Awnmino-
Ba €. C., bparuncekutii JI. I1., Boroamwo6os B. M.,
Bapinamos €.M., Bosomkina O.C., I'epacum-
uyk 3.B., Toruusau B.C., Jlanuwnumun b. M.,
IBopkin B. A., Imyk O.O., Kpacoscpkuii I'. fI.,
Jlebenuncokui 10.11., JIeBkiBebkuii C. C., JIas-
puk B.I1., Makaposcekuii €.J1., Ocamguuii B. 1.,
IIomoB M.O., Caxaes B.I'., Cremanos B.M.,
Tenikenko O.M., Tpodpumuyk O.M., Xae-
cuk M. A., fAAnuk A.C., Cloke P.J., Daly H.E,,
Grigg N.S. Ta iHImuMu.

Mera xociia:KeHHA — 03HAYUTH [IPOBiIHY
poJib 3acTrocyBaHHs MarepianiB /I33 B ymocko-
HaJIEHHI iCHYI0OUOTO MOHITOPUHTY Ta MPUNHHATTI
OTepaTUBHUX YIIPABIIHCHKUX PillleHb JIJIA 3371249
eKOJIOTIYUHO 0e3[eYHOro BOJOKOPHUCTYBAaHHS;
MIpOaHATI3yBaTU T'OJIOBHI OCOOJIMBOCTI aepoKoc-
MIYHHX JJaHUX 1 TTOKa3aTH HAWKpalll MUIAXHA 1X
3aCTOCYBaHHSA B BOJIHOMY I'OCIIOZJaPCTBI.

Buxsiag ocHOBHOrO Mmarepianry. B ymoBax
cTabLIHHO BUCOKOTO PiBHSA TEXHOTEHHOI'O HABaH-
Ta)KEHHS Ha TEPUTOPil0 YKpaiHu, Bce OLIBIIOrO
3HauYeHHA HaOyBa€e pPO3po0OKa Ta BIIPOBA/IKEHHSHA
aBTOMATH30BaHUX TeOiH(MOPMAI[INHUX CHUCTEM
VOPaBJIiHHA NPUPOJOKOPUCTYBAHHAM Ta OXO-
POHOIO JIOBKU/LJIAL, TOJIOBHUM 3aBJIAaHHAM SIKUX €
MiITPUMKA CUCTEMH MOHITOPUHTY HaBKOJIUII-
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HBOT'O IIPUPOJHOTO CEPeZIOBHUINA, CBOEYACHA 1H-
BEHTapuU3allis JpKepes 3a0py/lHEHHSA Ta BHUaYa
MIOIIePEeIHHOTO IIPOTHO3Y HACII/IKIB TEXHOTEHHO-
ro HaBaHTA>KeHHsA HA JIOBKULIA, 0COOJIMBO B ra-
JIy31 BOJHUX pecypciB.

MO>KJIMBOCTI OITUCAHUX BUIIE TEXHOJIOTIH MO-
HITOPUHTY CTaHy BOJHUX 00 €KTIB MOXKHA CyTTE-
BO PO3IIMPUTH 3aCTOCYBAaHHAM CYyYaCHUX METO-
JIIB TUCTAHITIMHOTO 30HYBaHH:A. 3a JOTIOMOTOIO
noeaHanHa MoxkiauBocteir I'IC Ta TexHOJIOTIH
KOCMIYHOTO MOHITOPHHTY MOXKHA OpraHi3yBa-
T Oe3mepepBHUI IPOIEC aKTyasli3aril mpocTo-
POBUX JlaHUX 3a JIONOMOTOI0 JlemudpyBaHH:A
KOCMIUHUX 3HIMKIB, iX BekTOpH3allii, aHasi3y
IIOTOYHOI CUTYyaIlil B perioHi, IPOrHO3yBaHHS Ta
MIONIYKY IPUHHATHUX YIIPABIiHCHKUX PillIeHb.

Bci  fgucraHmiiHI  MeTOAU  CIIOCTEPEKEHD
32 HaBKOJIUIIIHIM CepeIOBUIIEM MOXKHA ITOLIN-
TH Ha aKTHUBHI 1 macuBHi. B ocHOBI 000X MeTO/IB
JIEXKUTh B3AEMOJiA €JIEKTPOMArHITHUX XBHWJIb
ONTUYHOTO J[ialla30Hy YacTOT 3 MaTepiaJIbHUMHU
o0’ekTamMU i MONIMPEHHA IUX XBUJIb Y BaKyyMi,
atMocdepi i BOHOMY cepeIOBUIIL.

Oco6IMBICTIO TTACUBHUX METO/IIB € HASABHICTD
B amaparypi JIMIIle TpruiiMaya ONTUYHOTO BUIIPO-
MiHIOBaHHA. /IKepesioM BUIIPOMIHIOBAHHS, IIIO
Hece iH(oOpMaIio Mpo 00’€KT, CIYKUTHh B KiH-
neBoMy paxyHky CoHie. B akTuBHHX MeTo/ax
arapartypa BKJIIOUA€ He TUIbKH NpUiiMady, aje i
JUKEPEJIO 30H/IyI0YOTO BHUITPOMIHIOBAHHSA (CHT-
HaJTy), 110 TOCUJIAETHCA 3 JITAJIBHOTO amaparTy
Ha 3emutio [8].

Ha cyuacHoMy eTrami pO3BUTKY TE€XHIKH JIHIC-
TAHIIHOTO 30HYBAaHHA 3 KOCMOCY BUKOPHUCTO-
BYIOTBCSI B OCHOBHOMY IIaCHBHI METOJIH, IIIO
BUMAaramTh MayjiorabapuTHOI amaparypu 3 IIO-
MIpHUM CIIO>KMBaHHAM eHeprii. Bukopucranusa
repeziaBaya B aKTHBHHUX METOZaX MPU3BOJUTH
710 30i7plIIeHHs pO3MipiB amapary, Horo mMacu i
HeoOximHOI eHepril. OzpHak iHGOPMATUBHICTD
aKTUBHUX METOIB € 3HAa4HO BUINOK. Hocismu
arapaTypu MOXyTb OyTH Pi3HI HA3eMHI yCTaHOB-
KU, aepOCTaTH, CepPeIHhOBUCOTHI i BUCOTHI Oe3-
MIJIOTHI 1 MJIOTOBAHI JIITAIBHI anapaT, BUCOTHI
HAYKOBO-/IOCJTJTHI PAKeTH, IMJIOTOBaHiI KOCMIYHI
JIiTaJIBHI anapaTy i opOiTasbHI CTaHIil, IITYYHI
CYIIyTHUKH 3€eMJIi.

[TacuBHiI MeToM. HalipocTiuM ONTHYHUM
METOJIOM JIOCJTIJIKEHHS 3€MJIi 3 KOCMOCY € Bi3y-
aJIbHe criocTepekeHHs. /o mpusiaiB, 10 Iparo-
I0Th Y BUZIMOMY /Iialla30Hi eJIEKTPOMarHiTHOTO
CIEKTPa, BiHOCATBHCA pi3HOTO TUMy doTOorpa-
(iuni kamepu i TeseBi3iliHI KaMepu 3i crieniaab-
HOIO TlepeIaBaIbHOIO €JIEKTPOHHO-IIPOMEHEBOIO

TpyOko. Kpim Toro, /iyis orpumaHHA 300pa-
JKEHHS B JEKIJIbKOX Jlala3oHax JOBXKHUH XBUJIb
3aCTOCOBYETbCA Oarato3oHanbHe doTtorpady-
BaHH4. [IepeBaroto 1i€i arapaTypu € Ha/IiHICTb,
XOpOIlla PO3/IUTbHA B3AATHICTH HA MICIIEBOCTI,
Besinka iHQopmaTuBHicTh. Henmosiku — 3amex-
HICTb Bi/l XMapHOCTI i COHSYHOTO OCBIT/IEHHS.

Jlo mpuiiaziB, 1m0 MPAIIOIOTh 32 MEXKaMU BU-
ZIUMOTO /Iialla30Hy eJIEKTPOMAarHITHOTO CIEKTPY,
BiIHOCATHCA 1H(QPauepBOHI 1 MIKPOXBHJIBOBI
paziomeTrpu, 10 BUMIPIOIOTh BEJIMYUHY ITOTOKY
BUIIPOMIHIOBaHHS, 1110 YTBOPIOETHCA BIJIOUTOIO 1
PO3CIsIHOI0 COHAYHOIO Pajialli€elo i BJIaCHUM BU-
MIPOMiHIOBaHHAM 3€MHOI IIOBEPXHi i atMochepu
B PI3HUX Jliania30Hax JIOBKUH XBUJIb.

IndpauepBoHi pasioMeTpu 3a CBOIMH Iiepe-
BaraMu i HezloJIikaM4 MOAIOHI 3 cucTeMaMU, IO
MIPAIIOIOTh Y BUAUMOMY Jliania3oHi cuekrpa. Mi-
KPOXBWJIbOBI pa/lioMeTpU MalOTh HEBUCOKY PO3-
JIUTBHY 3/TaTHICTD, aJie IX poOOoTa He 3aJIEKUTD BiJl
IIOTOZTHUX YMOB.

AxtuBHI MeToau. JIo akTUBHHUX 3ac00iB 30H-
ZTlyBaHHs, 110 MIOCHUJIAIOTh CUTHAJIN 1 PeECTPYIOTh
iX BIiIOWTTS BiJi 3eMHOI TTOBEPXHi, BITHOCATHCS
MIKpOXBWJIBOBI pajiapu i Jijapu (s1azepHi pa-
napu). OCHOBHUMU IlepeBaraMu I[UX CHUCTEM €
HE3JIEXKHICTD BiJ IOTOIHUX YMOB Ta OCBITJIEH-
Hs, 30H/IyBaHHS IIOBEPXHEBUX IIapiB, B TOMY
yucsti Bryinb. Heomriku — HeBHCOKa PO3/IIbHA
3/IaTHICTh, HEBEJIUKUH MacIITab 300pakeHHA.

CydacHUU piBEHb PO3BUTKY A€POKOCMIUHUX
3aco0iB /[33 Takoxk 103BOJISIE OTPUMATH JIaHi
He JiaIe po poToMeTpUUHI TapaMeTPH BOJHUX
00’€KTIB B IIUPOKOMY CIEKTPAILHOMY /lianla30Hi
3 HEOOXiJTHOIO ITPOCTOPOBOIO PO3/IUIBHOIO 371aT-
HICTIO 1 EPIOINYHICTIO MTOHOBJIEHHA iH(OpMa-
Iii, ajie ¥ OIiHIOBAaTH HU3KY IX CaHITapHO-0i0-
JIOTIYHUX XapaKTepUCTHK. Bo/iHa moBepxHA pu
IbOMY € IIPUPOJHUM J>KepeJioM iHdopmartii 1is
BU3HAYEHHS SK CTaHy BOJOWMH B IIJIOMY, Tak
1 BUSIBJIEHHs Psy IPOIIECIB, IO BiZ0yBaIOThH-
cs y TOBIII BO/M. BBaska€eThes, 110 HAWKpaIIUX
pe3yJIbTaTiB MOXKHA JIOCATTH IPU KOMILJIEKCHO-
My, CHHXPOHHOMY BUKOPHCTaHHI KOCMIYHHX Ta
Has3eMHHUX JOC/iPKeHb, KOJIU JaHl Ha3eMHHX
BUMIpDIOBaHb E€KCTPAIOJIIIOThCA Ha KapTocxe-
MU, OJiep>KaHl Ha OCHOBI KOCMIYHUX 3HIMKIB i
HaBIIaKH, aHOMaUIii, 1[0 BUSIBJIEH] HAa KOCMIUHUX
300paKeHHSAX CTAIOTh HEOOXITHOI 0A30BOIO iH-
(opmartiero a1 TpoBeieHHA HA3EMHUX MOJIBO-
BHUX JOCJIIKEHb [9].

[[izikOM O0YeBHU/IHO, IO BOJHE TOCIOJAP-
CTBO — Il€ TaJy3b, B AKill BAKOPUCTAHHA METO/IiB
JMUCTaHIIIHOTO 30HAyBaHHA 3emuti (/133) 3 koc-
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Mocy 1 reoiH(oOpMaIifHUX TEXHOJIOTIN Ba’KKO
TIEPEOIIHUTH.

3a nmonomoro maHux /33 i mporpaMHUX
KOMILJIEKCIB IO iX 06po0Ili MOKHA BUPIIIyBAaTH
6araTo BaXKJIUBUX 3aB/aHb, Y TOMY YHCJII Taki
Ak [4]:

— IHBEHTapHU3allisi BOJOCXOBUII Ta IHIIUX
BOJHUX 00 €EKTIB;

— TIOCTIHHI CITOCTEPEXKEHHS 32 CTAHOM /1aMO0 Ta
IHIITNX BO/TIO3aXUCHUX Ta TIIPOTEXHIYHUX CIIOPY/T;

— OI[iHKA eKOJIOTIYHOT'O CTaHy BOJIHUX 00 €K-
TiB, B TOMY YHCJIi BUABJIEHHA 3a0pyIHEHUX B pe-
3yJIbTaTi aBapiiHUX CKUJIB Ta PO3JIUBIB LIKi-
JIMBUX PEUYOBHUH JUISTHOK BOJOWM, BUSIBJIEHHS
JoKepest 3a0py/THEHHS;

— BUBUYEHHs PYCJIOBUX IPOIECiB i KapTorpa-
dyBanHa Mikpopenbedy 1HA Ha MIJTKOBOZ/II;

— MIPOTHO3YBAaHHA 1 ONEPaTUBHUI MOHITO-
PUHT IIOBEHEeH, MOJeJIIOBaHHA IIPOIIECIB 3aTO-
IJIEHHA TEPUTOPII B pe3ysIbTaTi IOBeHew;

— MOHITOPUHT CTaHy BOJIOOXOPOHHUX 30H,
HECAHKI[IOHOBAHOTO OYAIBHUIITBA B IX MeKax
IIPOMUCJIOBUX 1 ’KUTJIOBUX 00 €KTIB,;

— BUPILIEHHA CYy/IOBUX CIIOPiB, OB A3aHUX
3 BOJIOKOPUCTYBAaHHAM Ta IMOpPYyIIeHHAMH Boj-
HOT'O KOJIeKCy YKpalHH;

— BU3HAUeHHA 010JIOTIYHOI MPOAYKTUBHOCTI
BO/IOVM, BUSABJIEHHS BOJHUX OiopecypciB, BUPi-
IIEHHS 3aBJJaHb pUOOJIOBHOTO IIPOMHUCILY.

fIx BUHO 3 HaBeIEHOTO INEPENIKy 3aB/IaHb,
JUIS X BUPIIIIeHHs], B OUTBITIOCT] BUMIA/IKiB, HEOO-
XiJTHO oTpuMyBatu AaHi /133 3 kocMocy mocCTiii-
HO, 13 33/IaHUM IIEPiOJIOM CIIOCTEPEKEHb.

[lizkpecsro0un, IO OKpPeMi IUKIA MOHI-
TOPUHTY BOJHUX OO’€KTIB MOKHA peasi3yBaTH
Ha 0a3zi 1aaux /133 3 pi3HUX KOCMIYHUX allapaTisB
(KA), BiizHAUMMO pUCH, AKUM TOBHHHA Bi/ITIOBi-
JIaTU CHCTEMA MOHITODHHTY:

— MakCHMaJIbHO MOKJIuBa (0akaHo IIOJeH-
HA) TEPIOAUYHICTh 3UOMKH (MOXKe JOCSATaTHUCS
3a paxyHOK 0COOJIMBOCTeH OpOiTH, BiIXWIeHHSA
3HIMaJIbHOI amapaTypy BiJi Hajgupa, IIUPOKOI
CMYTH 3aXOIJIEHHS);

— MOKJIMBICTh 3/iHiCHEHHsA 3HOMKH Ha 3a-
MOBJIEHHS, KOJIU 3aMOBHUK BHU3HAaua€ KOHKpPET-
HUU 00’€KT 1 jaTy 3UOMKH;

— HAfABHICTh MYJIBTHUCIEKTPAIBHOI 3HIMaJIb-
HOI CHCTEMH /I AKICHOI OITIHKHM CTaHy BOJ[HOI
MacH Ta MOHITOPHHTY BOJIOOXOPOHHOI 30HH.

TakuM yMmoBaM BiAIIOBIIAIOTh TaKi CyIIyT-
HUKOBI cucremu, ak: KA Terra i Aqua 3 pazgio
merpom MODIS (Moderate Resolution Imaging
Spectroradiometer) i rpyma CymyTHHKIB
RapidEye [6].

Jlna BUpIIIEHHA 3aBJaHb €KOJIOTIYHOTO MO-
HITOPDUHTY BEJIMKUX BOJHUX OO0’€KTIB IIJIKOM
IiJIXO/ISITh JIaHi, [0 OTPUMYIOTBCSA 3 PajiioMeTpa
MODIS, sKi 3HAXOAATHCA Yy BUIBHOMY JOCTYIIL,
0GE3KOIITOBHO 1 MMPAKTUYHO B PEXUMI peasbHO-
ro yacy HOIIMPIOIThCA ['eosioriuHoo0 Ciry:k0010
CHIA B mepexi Iarepner. Pamiomerp MODIS
Mae 36 CHEKTPaJIbHUX KaHAIIB 3 12 OiTOBUM
paZiioMeTpUUYHUM PO3PI3HEHHAM y BUINMOMY,
OJIMKHBOMY, CEpeHBOMY 1 zajsekomy iH(pa-
YepBOHOMY /lialla30HaX 1 PeryspHO BUKOHYE
3HOMKY OyZb-IKMX TEPUTOPIA 3 IPOCTOPOBUM
pO3pi3HEHHAM 250 M, 500 M i 1 kM. [I714 Bupi-
IIEHHA 3aBJaHHs OIIHKU SIKOCTI BOAU HANOL/IbII
iHDOPMATHBHOIO € CHHBO-3€JIeHa 00JIaCTh CIIeK-
TpasibHUX KaHaiaiB MODIS. Huspke mpocTo-
pOBe pO3pi3HEHHHA OOMeEKye HINPOKE 3aCTOCY-
BaHHA JIaHOI cucTreMH. BoHa mpujatHa TUIBKH
JUIST MOHITOPUHTY BEJTMKUX BOJOUWM i MaciiTao-
HUX IIPOIIECIB, IO Bi/I0YBAlOThCS B HUX, K Ha-
puKIaz, (puc. 1) ie BUAHO OAPBUCTE IBITIHHSA
(diToruTaHKTOHY B IeBHUX JIUIAHKAaX YopHOTO Ta
A30BCBKOTO MOpAI.

Kpamum, Ha Ham norssaza, BUOOpoM B ILIa-
Hi MOHITOpPUHTY Oy/Je BHUKOPUCTAHHA TPYIH
cynytHukiB RapidEye, mo /103BoJIsIE BUKOHY-
BaTH 3HMOMKY O/THOTO 1 TOTO X paiioHy 3emui 3
MEPIOINYHICTIO 24 TOJl, MMOKPUBAIOYU IIOHSI
3HOMKOIO TEPUTOPIIO IIOMIE0 4 MJIH. KM?, Ma-
HEBPEHICTh amapariB, BeJIUKI IUIONII 3HMOMKH,
MOKJIUBICTh IIOJIEHHOTO MOHITOPUHTY, a Ta-
KOK BHCOKAa IIPOCTOPOBA PO3JAiIbHA 3/1aTHICTH
(mo 5 M) Ta mUpoka cMmyra 3HIMaHHA (77 KM)
po6JIATh BUKOPUCTAHHA JJAHUX, OTPUMAHUX BiJ|
cynytHukiB RapidEye, oco6imBo mepcrexkTus-
HUM JUUIsl 3aB/IaHb MOHITODUHTY B Pi3HUX ra-
JIy35IX, BKJIOYAIOYU BOJIHE T'OCIIOZIAPCTBO. 3Hi-
MaJIbHI CHCTEMH CYIYTHHUKIB, OKPIM YOTHPBHOX
TPAUIINHUX MYJIbTUCIIEKTPAJIIBHUX KaHAJIIB,
MalOTh B CBOEMY PO3IOPSA/KEHHI e OJIUH —
«KpalHi#l yepBoHHUI» (0,69—0,73 MKM), IO IIIe
OinbIlle PO3IIMPIOE MOKJIMBOCTI 3aCTOCYBaHHS
[IUX 3HIMKIB /iyI1 MOHiTOpUHTY. Kpim TOTO, BH-
COKa PO3JIUTbHA 3/IATHICTH JO3BOJISAE 3IIHACHIO-
BaTHW MOHITOPUHT HE TUTbKU BOJHOI MacH, aje i
OGeperoBUx MPOIECIB, aXK JI0 JJOKAIBHUX JIKEPET
3abpynHenHs. Tak, HaNpUKJIA/, I/ Jac KaTa-
crpodivyHOro 3emieTpycy Marsityzown 8,8 Oa-
JIiB 1 pyHHIBHOrO IyHaMi, mo Bii0ysucs 11 Ge-
pe3Hs 2011 p. kommaHisg RapidEye orosiocuia
IIPO OTPUMAaHHSA NEPIINX 3HIMKIB paloHiB fAro-
Hii, mocTpaxkzganux Biji katacrpodu. Orpumani
yrpynoBaHHsM cynyTHUKIB RapidEye (puc. 2)
3HIMKH OyJIM HETallHO HaJJaHI B PO3MOPSA/KEH-
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Puc. 1. 3Himok akBaTopil HopHOro i A30BCbKOro Mops BUKOHAHMM cuctemoro NASA/MODIS Rapid

Response Team cynyTHuka Aqua. 4 yepsHs 2008.

Puc. 2. PayoH, skui MOCTOAXKAQB BiA
PYHMHIBHOrO LyHaMiI. 4noHis, RapidEye.
13 6epesHs 2011.

HA ypAAOBUX areHTCTB AMOHIl /Ui TpUNAHATTA
CBOEYACHUX PillIEHb.

[lepcieKTUBHUM € KOMIUIEKCHUH ITiXi/T
J10 MOHITOPUHTY BOZIOMM J1JIs1 BUPIIIIEHHA IIPaK-
TUYHUX 3aBJIaHb i3 3acTocyBaHHAM AaHux /133.

A mpuKIaA MOXKHA PO3TJISHYTH MOMKJIHUBICTH
BUpIIIEHHS 3aBJaHHs BUABJIEHHS OCHOBHHX
TEXHOT€HHO CIIPOBOKOBAHMX 3MiH BOJHOI Macu
i BO/10300py BOZOWMH OXOJIOAKyBaua aTOMHOI
€JIEKTPOCTAHITII.

3a I0IIOMOr0I0 JAaHUX KOCMIUHOI 3HIOMKH BU-
COKOI PO3AiIbHOI 34aTHOCTI, HAaIpukiaas, 3 KA
GeoEye (mmpocTopoBHIi JI03BiJI B MYJIBTHCIIEK-
TPaJILHOMY PeKUMi 1,6 M), BUPIIITYEThCS 3aBaH-
HS JIOKJIaZHOI 1 akTyasbHOI (ikcarllii 00’eKTiB i
SBHUII Ha CIIOCTEPEXKYBaHIN TepUTOpil, 30KpeMa,
YiTKe BHU3HAYEHHS IT0JIOKEHHsI Oeperosoi JIiHii
BOJIOCXOBHIIA Y MEKEHHUH I1ePio/l, TOUHE BCTa-
HOBJIEHHS MaWJaHHHUX 1 JIHIAHUX MapaMeTpiB
BOJIOKIMU, BUSBJIEHHs JIPIOHUX 3a pO3Mipamu,
ajie BaXKJIMBUX, IPUPOAHUX (IpH, BUMOIHHU, Kap-
CTOBi 3aIlaJIuHU, IEPEJIiCKU, JYKH 1 T.I.) i aH-
TPOIIOTeHHUX (Kap’€pH, IMU, CMiTHUKH, EPMH,
OymoBH, cajiy, JIICOCMYTH, CTABKH TOII0) 00 EKTIB
B Meskax OaceiliHy. IToBTOpIOBaHi /jaHi 3 KOCMiu-
HUX alapaTiB cepeIHbOro po3pizHeHHsa Landsat
i Terra/ASTER, a TakoX HH3BKOI PO3AiIBHOI
3patHocti (pamiomerp MODIS) 3a KijibKa poKiB
JI03BOJISITh BHUBUMTH TEPMIYHHUH PEKUM BOO-
MMM 1, Ha OCHOBI IIbOTO, CTBOPUTH JIOKJIA HI Kap-
TH 1 THUMYAacoOBI MOeJIi PO3MIOALy TeMIIEPATYP
I10 IIOBEPXHi Bof0ocxoBHINa (pHC. 3).
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IIpoanastizyBaBIIM puc. 3a, BUPa3HO IIOMITHO
CKUJIJaHHS TEIUINX BOJ| V MiBJIEHHO-CXiZTHIN dYa-
CTHHI BOJIOCXOBHIIA, /le PO3TAIIOBYIOThCSA €HeP-

robsoku AEC.
BucHoOBKU. BumeBukiazieHi NpUKIagy,
6e3yMOBHO, He BUUEPITYIOTh OaraTi MOXKJINBOCTI
BUKOpHUCTaHHA TexHosorik /33 y cdepi Bupi-
IIEHHS PI3HOMAHITHUX BOJIOTOCIO/IAPCHKUX 3a-
B/IaHb. BOHM Ile pa3 miaKpecTioTh O6€3CyMHIB-
Hy IePCHEKTUBHICTh BUKOPUCTAHHA JaHuX /(33
Yy MOHITOPUHTY Ta yIPaBJIiHHI BOAHUMH PeCyp-

camH.

A kapTorpadiuHe Mo/ieIIOBAaHHSA OTPUMAaHUX
3a JJOTIOMOTOI0 JINCTAHIIIHHOTO 30H/IyBaHHS /Ia-
HUX, 3/liliCHEHE Ha OCHOBI reoiHgopMaIliiiHOro
IHCTpyMeHTapilo, J03BOJISAE He TUIBKU BifoOpa-
’KaTH BXKe BiZJOMI IPOCTOPOBI 3aKOHOMIPHOCTI,
ajie 1 IPOBOJIUTH aHAJII3, BUABJIATH Ta Bizyasi-
3yBaTH B3a€EMO3B sI3KU MiXK JPKepesiaMu 3a0py/I-
HEHHA Ta AKICTIO BOAYW, BU3HAYATH JOCTOBIp-
al 6) HicTh iHGOpMaIil 3a JiKkepesiaMu 3a0py/IHEHHA
. . Ta BUKOHYBaTH PallOHYyBaHHA 3a (pakTOpamu 3a-
Puc. 3. TawAmLbKa BOAOMMA-OXOAOAXKYBQAY GpY/IHEHHS T2 AKICTIO IOBEPXHEBHX BOJI, 30Kpe-

[liBaAeHHO-YKpaiHCbkoi AEC .. T .
(YKPQIHA, MUKOAGTBCHKA OBAGCTS): Ma MPU HEJIOCTaTHHOMY 00CsA31 TipoXiMiuyHMX
JaHUX.

A — MOKPALLEHE KOALOPOBE 30DPAKEHHS
B MPMPOAHMX KOABOPAX 3 PO3AIABHOIO Peyenzenm:
3AQTHICTIO 0,6 M HA 3HiIMKY 3 KA QuickBird K. 2eoep. H., npogp. A. M. Moaouko
Bia 06.07.2006 p.; 6 — TemMnepaTypHi MoAS

MOBEPXHEBOrO LLIAPY BOAM, MOBYAOBAHI

Mo TEMNAOBOMY KAHAAY 3HiMKA 3 KA Landsat.
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XapkiB, TpaBeHb 1993 p. — X., 1993. — 45 C.

2. CyyacHUH CTaH Ta MEPCHEeKTUBU BUBYEHHA reorpadii pigHoro kpato y mikosnax: Te3u
nor. Mi>kHapo/I. HayK.-MeTO/I. ceMiHapy, XapKiB, 12—16 BepecHs 1994 p. — X.,1994. — 141 .

3. llIkisibHA TOmoOTrpadis Ta kapTorpadis: peasii Ta mepcuekTuBu: Te3u oM. 1 MOBiIOM.
HayK.-METO/I. CEMiHApy BUKJIaJauiB yH-TIB Ta 3acijlaHHA cekKIlii reorpadiunoi kaprorpadii
HaBuanpHO-MeTOIMYHOI paau 3 reorpadii €Bpasiiicbkoi acoriarii yHiBepcHUTeTiB, XapKiB,
12—15 BepecHd 1995 p. — X., 1995.— 90 C.

4. besnepepBHa reorpadiuHa ocBiTa (JIOIIKIIbHA, MIKIJIBHA, BY3iBChKA, MICAAUIIOMHA):
HOBe y 3MicTi i MmeTosuIri: Marepianu 111 MizkHapo/I. HAyK.-MeTO/1. ceMiHapy, XapKiB, 9—13 Be-
pecHA 1996 p.— X., 1996. — 121 c.

5. [TocusieHHS TPAKTUYHOI TiJITOTOBKH CTYAeHTiB-reorpadis 3 Tormorpadii i kaprorpadii Ta
KOOPZAUHAIII 1 pe3y/IbTaTUBHOCTI JOCTI/IKeHb 3 reorpadiuHoi kaprorpadii Ha kaprorpadiu-
HUX Kadeipax Jiep:KaBHUX YHiBepcuteTiB: Matepianu 3-ro MizkHapo7. HayK.-MeTO/,. CEMiHa-
py BuksiagadiB Tonorpadii ta kaprorpadii gep:K. yH-TiB, XapkKiB, 7—11 JUIHA 1997 p.— X.,
1997.— 8o c.

6. besnepepBHa reorpadiuHa ocBiTa: iHHOBAIlIMHI MeTOAU 1 TexHosorii: Marepianu IV
MikHapo/. HayK.-MeTo/I. ceMiHapy, XapkKiB, 13—17 BepecHs 1998 p. — X., 1998. — 148 c.

7. HaykoBo-MeToiuHe 3a0e31eUeHHsI HaBYaJIbHOTO Ipoliecy 3 Tonorpadii i kaprorpadii
Ha (pakysIbTeTax YHiBEPCUTETIB Ta B IITKOJIAX 3 OTJINOJIEHUM BUBYEHHAM reorpadii: MaTepia-
Jm 4-ro Mi>kHapoy. HayK.-MeTo/l. ceMiHapy, XapKiB, 14—17 BepecHs 1999 p. — X., 1999. — 140 C.

8. ITpobsiemu Ge3rrepepBHOI reorpadiuHoi OCcBiTH 1 KapTorpadii: 30ipHUK HAYKOBUX Ipallb. —
K.: Aurekc, 2000.— Buir. 1.— 208 c.

9. IIpo6siemu Ge3niepepBHOI reorpadivuHoi ocBiTH 1 KapTorpadii: 36ipHUK HAYKOBHX IIpallb. —
Binnwuis: AHTeKc, 2001.— Bur. 2. — 240 c.

10. [Ipobaemu 6e3niepepBHOI reorpadivHoi ocBiTH i kKapTorpadii 36ipHUK HAYKOBUX ITpAIlh. —
Binnaunsa: KoHcosb, 2002.— Bui. 3.— 338 c.

11. MopepHisariisi i pedopMyBaHHS cepeIHBO1, BUIIOI 1 MC/IAIUIUIOMHOI reorpadivyHoi Ta Kap-
torpadiuHoi ocBiT B kpainax CH/I: nocsia, mpobsiemu, nepcnektrBu: MaTepianu 12-ro MixkHa-
POJI. HayK.-MeTO/I. ceMiHapy, XapkiB, 8—12 BepecHA 2003 p.— Binaura: Aurtekc-Y JItz.,2003. —
376 c.

12. [Ipobstemu Ge3riepepBHOI reorpadivyHoi ocBiTH i kapTorpadii 36ipHUK HAYKOBUX ITpaIlh. —
Binaunsa: Aarexc-YJIT/I, 2004.— Buir. 4.— 300 c.

13. ITpobiemu Ge3niepepBHOI reorpadivHol OCBiTH i kKapTorpadii 30ipHHK HAyKOBUX Ipallb. —
K.: [HCTHTYT IEPETIOBUX TEXHOJIOTIH, 2005. — Buir. 5.— 208 c.

14. IIpob6siemu Ge3riepepBHOI reorpadivuHoi ocBiTH 1 kKapTorpadii: 30ipHIK HAYKOBUX ITpaIlh. —
K.: IHCTUTYT nIepeZIoBUX TEXHOJIOTIH, 2006. — Burl. 6. — 240 c.

15. [Ipobaemu Ge3niepepBHOI reorpadivHoi 0cBiTH 1 KapTorpadii: 30ipHIK HayKOBUX IIpAIlh. —
K.: IHCTUTYT IepeZioBUX TEXHOJIOTIH, 2007. — But. 7.— 208 c.
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36ipHMK HAYKOBMX MpaLllb. — Xapkis, 2015. — Bunyck 21

16. IIpobiiemu Ge3miepepBHOI reorpadivuHoi 0cBiTH 1 KapTorpadil
K: THCcTUTYT NTepeIoBUX TEXHOJIOTIH, 2008. — Bur. 8. — 324 c.

: 36ipHUK HAYKOBUX MPaIlh. —

17. [Ipobsiemu Ge3niepepBHOi reorpadiyHoi OcBiTH 1 KapTorpadii: 36ipHUK HAYKOBHX IIpallb. —

K: IHCTUTYT ITepeIoBUX TEXHOJIOTIH, 2009. — Butl. 9.— 264 c.

18. IIpobaemu Ge3niepepBHOI reorpadiuHoi ocBiTH i KapTorpadii
K: IHcTUTYT Iepe/1oBUX TEXHOJIOTIH, 2009. — But. 10.— 248 c.

19. ITpobsiemu Ge3niepepBHOI reorpadiyHOi OcBiTH i KapTorpadii
X.: XHY im. B.H. Kapasina, 2010.— Buir. 11.— 188 c.

: 30ipHUK HAYKOBUX MPAIlb. —

: 30ipHUK HAyKOBUX ITpaIlb. —

20. [Tpob6siemu 6e3niepepBHOI reorpadivHoi ocBiTH 1 KapTorpadii: 30ipHUK HAYKOBHUX IIpallb. —

X.: XHY im. B.H. Kapagina, 2010.— Bum. 12.— 216 c.

21. ITpob6siemu Ge3riepepBHOI reorpadivuaoi ocBity 1 kKaprorpadii
X.: XHY im. B. H. Kapagina, 2011.— Burm. 13.— 118 c.

22. [Tpo6siemu Ge3riepepBHOI reorpadivuHoi OcBiTH 1 KapTorpadii
X.: XHY im. B.H. Kapasina, 2011.— Bum. 14.— 128 c.

23. [TpobGsiemu Ge3riepepBHOI reorpadiuHoi 0cBiTH i KapTorpadii
X.: XHY im. B. H. Kapagina, 2012.— Bur. 15.— 120 c.

24. IIpo6siemu 6Ge3nepepBHOi reorpadiyHoi OcBiTH 1 KapTorpadii
X.: XHY im. B. H. Kapagina, 2012.— Bu. 16.— 138 c.

25. IIpobsiemu 6e3niepepBHOI reorpadivyHoi OcBiTH 1 KapTorpadii
X.: XHY im. B. H. Kapagina, 2013.— Bum. 17.— 74 c.

26. [Ipo6siemu Ge3mepepBHOI reorpadiuHol 0cBiTH 1 KapTorpadii
X.: XHY im. B. H. Kapagina, 2013.— Bur. 18.— 186 c.

27. [Ipobiemu Ge3niepepBHOI reorpadivHoi OCBITH 1 KapTorpadii
X.: XHY im. B. H. Kapagina, 2014.— Bur. 19.— 124 c.

28. [Tpobsiemu Ge3repepBHOI reorpadivHoi OcBiTH i KapTorpadii
X.: XHY im. B. H. Kapagina, 2014.— Bur. 20.— 166 c.

: 36ipHUK HAYKOBUX MPallh. —
: 361pHUK HayKOBUX IIpaIlb. —
: 30ipHUK HAYKOBHX ITpaIlh. —
: 30ipHUK HAyKOBHUX IPaIlhb. —
: 36ipHUK HAYKOBUX IIpallb. —
: 36IpHUK HAyKOBUX ITpAIlh. —
: 361pHUK HAYKOBUX Ipallb. —

: 30IpHUK HAYKOBHX ITpaIlh. —

http://goik.url.ph/

87




O KoMnaHuun

HaunHaa c 1995 ropa, Intetics ycnewHo
coTpypgHuyaet B IT-nHayctpum c 6onee uem
200 kKomnaHuAmM no Bcemy mupy. Mcnonbsya
nepenoBble  MHOGOPMALMOHHbIE  TEXHONOMNM
N pernameHTUpOBaHHble 6U3HeC-NpoLecchl, Mbl
peanunsyem camble CNIOXKHble naeun CBOUX KINeH-
TOB. Mbl GnarogapHbl HalWMM KNMeHTaM 3a Te 3a-
[auu, KOTOpble OHM HaM MopyYaloT — 3TO JaeT
HaM BO3MOXHOCTb pPa3BUBATbCA, BbINOMHAA pa-
60Ty, KOTOPYIO Mbl NOOKM.

Mbl exxerogHo nobexxgaem B npodpeccrmoHasnb-
HbIX KOHKypCax 1 nosly4yaemM Harpagbl, B TOM YnC-
ne Takue npectmxHble, Kak Deloitte Technology
Fast 50,Inc 500, CRN 100 n European IT Excellence
Awards. Intetics BxoguT B pEATUHT NYYLINX KOM-
naHum otpacnn: Top 100 Global Service Providers
n Top 100 Global Outsourcing. Mbl ceptudnum-
poBaHbl no ctaHgapty 1SO 9001:2008 n aBnaem-
ca Microsoft Gold Certified Partner.

Otpen Intetics-Geo 6bin co3pgaH B anpene
2009 ropa, KOMaHAa Ha TOT MOMEHT COCTOANa
13 6 yenosek. Tenepb Halla KOMaHAa HaCUUTbI-
BaeT 6onee 100 yenosek. bonee 70% cneuwn-
aNnCTOB Hawen KOMaHAbl MMeT Bbicllee
cneumnanbHoe obpasosaHue B chepe MNC,
KapTorpadun, reorpadun, nnaHUpo-
BaHMA. Hawwn cneumanuctbl Bnagetot
OonbITOM pa3paboTkn M BHedpeHuA
reonHPOPMaLNOHHbIX CUCTEM ANA
BCeX oTpacnemn xo3Ancrea. Ha ce-
rOAHALWHWA OeHb KOMMaHWeWn Bbl-
nonHeHo 6onee 600 npoeKTOB
no pa3HbliM CTpaHam Mupa.

Mbl akTBHO yyacTByem B couu-
aNbHOWM WU3HM oTpacnun. Intetics-

Geo exerogHo nposogut NMC-leHb

n [leHb OTKpbITbIX ABepen, nogaep-

xnBaet nposegeHne [NC-Oopyma.
Cneunanuctbl Intetics-Geo nposogAT
CeMMHapbl N MacTep-Knaccbl MO M3yye-
HUIO COBPEMEHHbIX MHCTPYMEHTOB 1 MeTO-
[0B AN1A BCeX MHTepeCyLWwmnxca reouHpopma-
LNOHHbIMWN TEXHONOTNAMM.

Hawwm ycnyrn

Mbl BEpMM B TO, UTO MCMNOJSIb3OBAHME F€OUNH-
bOPMaLMOHHBIX CUCTEM MEHSIET MUP K JTyYLLEMY,
No3BOJsiA MO-HOBOMY B3I/IsHYTb Ha NPUBbIYHbIE
[aHHble, MOBbIWAas TOYHOCTb OLEHOK U NPOrHO-
308, 0becneyrBasn 6osiee TOUHbIE yrpaB/ieHYe-
CKUe peLueHms.

B peanusauumn TVIC-npoeKToB Mbl yaensem
MOBbILUEHHOE BHVMaHWE reofaHHbIM. Bawm paH-
Hble — 3T0 camoe LieHHoe. OHU ABNAKTCSA OCHOBOM
[N1A CO3[aHVA KapT, OTYETOB W aHanM3a AeCsTKU
neT, Torga Kak MHGOPMaLIOHHbIE CUCTEMbI MOTYT
MEHATb aPXUTEKTYPY, BEPCU 1 NMOCTaBLLVIKOB.

Mbl 3a60TMCS O NpaBUNIbHON paboTe ¢ reo-
[AHHbIMK, ANA TOro YToObl NONyYaTb MaKCUMYM
HOBOW MOJfie3HON MHbOPMaLMM MPU MOHUTO-
PUHre, aHann3e, MPOrHo3e 1 KapTorpapuueckon
BM3yanunsauuu.

Hawwn ycnyrn oxeaTbiBalOT BECb KOMMIEKC
pa3paboTkn MMC — OT KOHCANTUHTA, NPOEKTU-
pOBaHMA CUCTEM U Pa3paboTKM HAabOPOB AaH-
HbIX 1O TEXHNYECKOW NOAAEPXKKN.

KoHTakTHasa nnpopmauynsn:
i1 yn. Hoeropogackas, 36, Xapbkos, 61103

Q +38-057-760-48-77, +38-057-760-48-78
4 geo@intetics.com
@ intetics.com/geo




Mbl BHEOPSEM TEXHOJIO MU,
OBJIEFYAROLWHNE BALI TPYA

KomnaHusa «[eokomy», . XapbKoB, npeanara-
€T COTPYAHMYECTBO B chepe reonesnu, 3emse-
YCTPOWCTBA, reoniornu, rmgporpadum, npoga-
XM HaBuraymoHHoro GPS obopynoBaHua ana
CTPOUTENbCTBA, reofesnn, CenbCKoro Xo3An-
CTBQ, a TaKXKe APYrnx CMeXHbIX 0b6nacTsax.

fABnaemca odvumanbHbIMM NpeacTaBuTe-
namun dupm Trimble, Javad, Nikon, Hi-tirget
(CLLUA, AnoHwna, Kutan).

MNpopaka, PEMOHT, Hanagka ONTUYECKO-
ro, Nla3epHoro, HaeuraunmoHHoro u GPS o6o-
pygooBaHUA AnA CTPOUTEeNbCTBa, reogesuu,
CEeNnbCKOro X03AnCTBa, rmgporpadun.

Bnarogapa 6onbwomy onbITy B reogesu-
yeCcKOM HanpasneHuu, «[eoKom» ycnewHo
BHeApAeT HOBLUECTBA M HAapPabOTKM 3TOM OT-
pacnn, B CeNbCKOXO3ANCTBEHHOM CErMeHTe
N B Pa3BUTUN cUCTeM OeCNUNOTHbIX NeTa-
TeNbHbIX annapaToB. Vimea CBOM CEPBUCHbIN
LEHTP M ONbITHbIX NHXXEHEPOB, NPOLIeALWnNX
cneynannsnmpoBaHHoe obyuyeHMe B KOM-
naHuu Trimble, Mbl noctoaHHO npoBoAUM
YCOBEpPLUEHCTBOBaHME CYLLEeCTBYOLWMX pas-
paboToOK, M CO34aeM COBEpLIEHO HOBble,
PEeBONMIOLMOHHbIE, HE UMelLWNe aHanoros
NPOEeKTbl, MPU3BaHHbIEe 3Ha4YUTEIbHO 06-
NerynTb N SKOHOMUYECKM yaeLweBunTb pabo-
TY CUCTEM HaBUraymu.

YD «feokom» umeet 6onee 3000 3aKkas-
UNKOB W NOKynaTenem BO BCEX pPervoHax
YKpauHbl, a Takke B Poccum, n3 HMX okono
200 npegnpuAati B Kpbimy. C 2008 no 2010 rT.
pencteosan punvan YO «feokom» B . Cumoe-
pononb. [TpnopunTeTHble pernoHbl AeATeNbHO-
ctn: XapbkoB, benropog, MockBa, Kues, Kpbim,
[dHenponeTpoBcCK, 3anopoxbe, [JoHeLK.

[onnuTrKa B OTHOLWEHUN KITMEHTOB — pas-
BUTNE JONTOCPOYHbBIX AEN0BbIX OTHOLEHUN,
NOCTPOEHHbIX Ha B3aVIMOBbIFOAHbIX YCN0BU-
AX, YTO ABNAETCA BaKHEMWMM NPUHLUMNOM
paboTbl KomnaHun. OTHOWEHUA C KiWEeH-
Tamu 1 NapTHepaMn mMbl CTPOMM Ha OCHOBEe
posepua n nopAagoyHoctn. CneymanucTbl
Hallen KOMMAaHNW BbINOMHAIOT NOJIHbIA KOM-
nnekc paboTt no Bcemy CMeKTpy npeacTas-
NEHHbIX B KOMMAaHUWN HanpaBfeHnn, OT Npo-
eKTUPOBAHMA, MOHTaXa W MNyCKO-HanagKku
CUCTeM 0 06CNYKMBAHUA 1 MOAEPHMU3ALNN.
Bnaropgapa 3ToMy, Hawn KnneHTbl CBOeBpe-
MEHHO 1 KaueCTBEHHO peanmnsytoT CBOU Npo-
€KTbl 1 NaHbl.

Mopaepkka CTabunbHOM penyTauum Kom-
NaHNM — MNPUHLMNbI, 3a/10’KeHHble B OCHOBY
HalLen feATesIbHOCTI, MO3BOMAKT HaM MNOJb30-
BaTbCA YBaXKEHNEM KITMEHTOB, MapTHEPOB 1 KO-
ner. Mbl OPOXK1UM CBOEW penyTaumen u Npukna-
[bIBaEM BCe CUJbl, YTOObI e COXPaHUTb.

rnobanbHbIe, onmuyeckue

U na3epHble cucmembl
No3uyUOHUpPOBaHUS ONsi PeleHust
2e0de3uqeckKux, CmpoumesbHbIX
U 3emieycmpoumesibHbix 3aday4

KoHTaKTHas
nHpopmauyums:

BB yn. Cnapraka, 16, K.2,
Xapbkos, 61001

IE +38-057-732-53-12

Q +38-067-571-44-47
+38-066-764-50-50
kh@geocom.com.ua
trimble.org.ua

8 Geocom Trimble




PIXEL
solutions

BIA 3ABOAHb 10 BTINEHb

cyuacHa {HTepaKTUBHA CUCTEMA KOHTpONI
«NTP V_\B ArpONPOMUCA0BOT BUPOGHULTBA Ta
ix eTan

pOHHOTO [LOKYMeHTO00iry BCepeAuHi nianpuemcreg

enekt

MpwHLYMN dyHKUiOHYBAHHA CNCTEMU — 06'€£!HaHHﬂ BCiX JOKYMEHTiB
BiiHOCHO MPOCTOPOBUX 06'exTiB (3elmeanm>§ NINAHOK, 'rE)cnonachB,
pyxomux 06’€KTiB) B €/IMHY PO3MOAINEHY reom¢opmaumny cTemy
(F10), aka no0y0BaHa, nepiu 3a Bee, 3a maTepiafiamu 3aMOBHMKa Ta
JOMOBHEHA KOCMIUHUMI 3HIMKaMU. .

(ucTema 361pae BCio iHdopMmaLlito NPo TeXHONOTIUHI NPOLECH B €ANHY
6a3y naHux uepes Intranet/Internet Mepexi 3 Biaaanexnx rocnoaapeTe.

BMKOPUCTaHHS KOCMIUHIX 3HIMKIB J03BONIAE mpmmysvam
aKTyanbHy iHpopMmaLito Npo CTaH NnociBiB, BereTavjiitHuii cTaH
CiNbCbKOrOCMoAapChbKIAX KynbTyp, LiNboBe BUKOPUCTAHHA 3eMeﬂb.HVIX
PECYpCiB, a TaKOX KOHTPONIOBATH arpOTeXHONOTiUHUA NPOUEC B Liomy.
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i \")’d@ 1
T gurnAB Y roCth
Hi Kep‘B“"‘KTa \Lp fmocth 39“‘;e

Ka jwwe)-
aanMXere‘:’aTV\B woro cTany @

. L/
Bci Aani Bigo6paxatoTba Ha expa
aHaniTyHyX fiarpam a6o cne
MeX0BOro Ta KaaacTpoBoro nopiny, &

Y,

N

www.pixelsolutions.com.ua

info@pixelsolutions.com.ua

XapKiBCbKMI HauioHanbHUI yHiBepcuTeT imeHi B. H. KapasiHa
MakynbTeT reonorii, reorpadii, pekpeadii i Typrsmy

KAOEZIPA OI3UYHOI TEOTPADII TA KAPTOTPADII

Kadenpa Gepe cBoi BUTOKM Big Kadeapu ctatu- BunyckHUKN Kapeapu npautooTb BUKNagavyamm

ctukn i reorpadii JepxaBu Pocincbkoi XapKiBCbKOro
iMMepaTopCbKOro yHiBepCuUTeTy BifMNoBigHO A0 Oro
nepworo CratyTy 1804 poky. B pi3Hi poku kapenpy
ouonioBanu npopecopm A.M. KpacHos, O.A.IBaHOBCb-
kuia, 1.1. Monos, I M. Ay6uHcbkniA, .10, JleBULbKNIA.

CboropHi kadefpa 3AiNCHIE NiArotoBky Oa-
KanaBpiB 3a Hanpamom «leorpadis», maricTpiB
Ta cneuianicTiB 3a Hanpamamun «feorpadis pekpea-
Lii Ta Typusmy» Ta «feorpadisa» (3a cneuianizauiamu:
«Kagactp i MOHITOPUHI 3emenb», «Kpa€3HaBCTBO
i Typm3m», «leorpadiuHa kaptorpadisa», «DisnuHa
reorpadia Ta reoekonoria», «®iznuHa reorpadia
i rigpomeTeoponoriay, «<MeHegXMeHT OCBITU».

DaxoBy MiAroToBKy 3AiNCHIOIOTL 2 npodecopwy,
JOKTOPU Hayk; 2 npodecopn, KaHAWZATU HayK,
6 OOLeHTIB, KaHAMAaTiB Hayk; 7 cTapwux BUKNa-
[ayiB Ta HayKOBi CMiBPOGITHUKMN.

B OCBITHiX 3aKnagax, cneuianictamu y reorpadiu-
HUX, TiQPOMETEOPOSIONiYHMX, EKONOrYHUX i Npu-
POAOOXOPOHHUX YCTAaHOBAX, Y HAYKOBO-AOCNIAHMX
IHCTUTYTaX, Y Oep>KaBHUX i NPUBATHMX YCTaHOBaX
Ta NigNpPUeEMCTBax Kaptorpado-reofesnyHoro, 3e-
MeNbHO-KafAacCTPOBOro, TYPUCTUYHOIO | KpaE3HaB-
yoro npodinis, y AepkaBHMUX OpraHax Bnagu.

3aBigye kadenpoto 4. reorp.H., npodecop lNepe-
cagbko BiniHa AHaToniiBHa.

KoHTakTHa iHpopmauis:

Bl XapKiBCbKMIA HaLiOHaNbHNI
yHiBepcuteT imeHi B.H. KapasiHa,
nnowa Ceoboau, 4, Xapkis, 61022

=4 physgeo@karazin.ua

+38-057-707-55-60
physgeo.univer.kharkov.ua
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BUMOTU AO OPOPMAEHHA CTATEN

1. Ctattd mnOBHMHHA OyTHM OpPUTiIHAJIBHOIO,
He oImmyOJIIKOBaHOIO paHillle i BifMOBigaTH TeMmi
HayKOBOTO 30ipHHKA.

2. 3araJIbHUU 00CAT CTATTi: MiHIMYM — 5 CTOpi-
HOK (pa3oM 3 TabJUISMH Ta iJTOCTPATUBHUM
maTepiasiom). CTaTTs MOJAETHCA HAJAPYKOBAHOIO
Ha marepi y dopmari A-4 y ABOX IPUMIPHUKAX
(ovH 3 MPUMIPHUKIB HiTHUCYETHCA aBTOPOM 260
CIiBaBTOPAMU) TA B €JIEKTPOHHOMY BUTJISA/I — 3a-
BAHTA>KEHHAM OKPEMHUX CTPYKTYPHUX €JIEMEHTIB
crarti Ha caiti ['IC-popymy (http://gis-forum.
org.ua/publication/register/) y dopmari Word
(mmpudT Times New Roman, kersib — 12, iHTep-
BaJl — 1,5, BCi TOJIsI — 2 ¢M, ab3aI-BiAcTy 1,25).
CTopiHKM HEe HyMepPYBaTH.

Jl1 IpUCKOPEHHs Tporeaypu mpocumo Bac
Ha/IicJIaTH HaM CKaHOBaHY KOTIiI0 CTOPiHOK Baroi
CTaTTI, 3 MiAITCAaMH aBTOPIB HA KOXKHIN CTOPIHII],
i JvIe TIOTIM BiZIIPABJIATH €K3€MIUISAPHU CTaTTi
TMIOIIITOIO.

3. KpiM oCcHOBHOTO TekcTy, HEOOXiJTHO JTOKJIa-
CTH TPH aHOTaMii cTaTTi (poCifichKOI0, YKpaiHCh-
KOIO Ta aHIVIINChKOI0 MOBAMU; JIJIsI 3aKOPIOHHUX
YYaCHUKIB YKPAaiHOMOBHY aHOTAIIII0 TOTYE PEIKO-
JIETiST) Ta PeleHsito Ha II0 CTATTIO (3 IAHUMU PO
perieH3enTa), 3aBipeHy mifmnucoM. OOCAT KOKHOI
a”oralil — 500—600 3HakiB. /lo aHoTAaIli}l J0/1a-
IOTBCA Bifl 3 /10 5 KJIIOYOBHX cJiB. ITiamuc peren-
3eHTa Ma€ OyTH 3aBipeHHI ITeYaTKOI YCTaHOBH,
nle BiH mpamnroe. /laHi mpo pereHsenrta (mpi3Bu-
Ie, iHiIiaJv, HAyKOBUH CTYITIiHb, BUeHE 3BaHH:A)
BKJIIOUAIOTHCA B HAYKOBUH 30ipHUK. PereHsiro
CJIiI HAZICWJIATH TIOIITOI0, & TAKOX Y BiZICKaHO-
BAHOMY BHIVIAZI Ha aJipecy eJIeKTPOHHOI IOIITH
OprkowmiTery.

4. BignosizHO 10 BUMOT /10 (paXOBUX BUJIAHB,
CTaTTS MOBUHHA MAaTHU TaKi CTPYKTYPHI €JIeMEHTU
(y my>kkax mmomaHi pekoMeH/1aIlii peikoJierii 30ip-
HHKa 1010 00CATY ITUX eJIEMEHTIB):

— Beryn — mocraHoBka mpobsieMu Yy 3a-
raJlbHOMYy BUIVIAZI Ta 1i 3B’$I30K i3 BaKJIMBHU-
MM HAyKOBHUMHU UM TPAKTUUYHUMU 3aBIAHHAMU
(mo 1/2 cropiHkm).

— BuxinHi mepemymoBM — aHasi3 OCTaHHIX
JIOCJTi/I?KEeHb 1 MyOJTiKaIlii, B AKX 3aII0YaTKOBAHO
pO3B’si3aHHSA IaHOI MPOOJIEMH 1 Ha AKI CIIUPAETH-
cs aBTOP, BUJJIEHHS HEBUPIIIEHUX paHiIle ya-
CTHUH 3arajbHOI MPo0JIeMU, IKUM IPUCBAIYETHCS
JlaHa ctaTTs (1/3 CTOpiHKH).

— Merta nociipkeHHs (5—7 pAAKIB).

— Buksaji 0OCHOBHOTO MaTepiasy JOCTiIKeH-
Hs 3 IOBHUM OOIDYHTYBaHHSAM OTPUMaHHX Hay-
KOBUX PE3YJIbTATIB.

— BucHOBKM 3 JaHOTrO JIOCTI/PKEHHS i Tep-
CIEKTUBH MOAAIBIINX JAOCTIKEHD Y IIbOMY Hay-
KOBOMY HAIIPSMKY.

— Criucok  Jtitepatypu, oQGOpPMJIEHHN Bij-
MIOBIJTHO /10 HOBOTO JIEpP>KaBHOTO cTaHAaprty. Ilo-
cwiIaHHA Ha OibstiorpadiuHi aKepesia JIal0ThCs
B TEKCTI HyMepaIli€lo y KBaJpaTHUX Ay»KKax: [1],
[2]iT.x., a mpu muTyBaHHI — [1, €. 240].

VY craTTi 060B’A3KOBO MaIOTh OYTH HA3BH ITNX
CTPYKTYPHHX €JIEMEHTIB.

5. Po3MmillleHHs Ha CTOPIHIII.

Y BepXHBOMY JIIBOMY KYyTKy IPSIMHM 3BH-
vyaiiHuUM mpudrTom — inaexc YK (1-@ pAmok),
iHimianu Ta mpi3BuIle aBTopa (2-U PANOK); Kyp-
CMBOM — IIOBHA Ha3Ba HABYAJIBHOTO 3aKJIAJLY,
YCTaHOBH, IMiaAIpHUeMcTBa (3-1 psagok). Hmxue —
Ha3Ba CTATTi BEJIUKUMH JiiTepaMu (Kerjip — 12,
HaIiBXUPHUN MIpUQT, BUPIBHIOBAHHA IO I[€H-
Tpy). Hikue — 4yepes ouH psAOK — TPU aHOTA-
ii (kersib 10, iHTEPBAJT 1) POCIHICHKOI0, YKPAiHCh-
KOO Ta aHIVIIHCHKOIO MOBaMU i Teker crarTi (6e3
TepPeHOoCy CJIiB). B KiHII TEKCTY HAaBOAATHCA JaHi
PO PEIEH3€eHTA 1 CIIUCOK JITepaTypH (IPyKy€eTh-
cs 12 KerJieM, iHTepBa 1,5).

6.Y craTTi He OBUHHO OYyTH HeUiTKUX (o-
torpadiii, kaptT abo cxem i rpomizgKux TabIH-
1b. Bes rpadika moBuHHA OyTH KOMIT IOTEPHOIO.
DInroctparii, myOstikariss SKWX HOBUHHA OyTH
YOpPHO-0iJI0I0, MPOCUMO HAJICHJIATH B MasiTpi
16 BiATiHKIB ciporo. KosbopoBi ismoctpartii mpo-
cumo Hajzcwiata B namitpi CMYK. MinimanabHa
pO3IbHA 3/IaTHICTh 300paskeHb — 300 dpi, pe-
KoMeHioBaHa — 600 dpi. Bci imtoctpartii (cxemu,
dororpadii, kapTy, pUCYHKHU) HEOOXiTHO MOJA-
BaTH B TEKCTI CTATTi, 4 TAKOK B OKpeMUX (aiimax
3 Ha3BaMW, III0 Bi/IIOBiIaI0Th MOPSAKOBOMY HO-
Mepy pucynka. ®opmar pucynkis: TIFF, JPEG,
PNG. IIpukstaa Haseu (rist.tif, ris2.tif ...). Bei
cxemu Ta rpadiku, 3pobseni B Microsoft Office,
MMOBUHHI OyTH KOHBEPTOBaHI B pacTpoBi ¢aiin i
TeX Ha)KaHi AK oKkpeMi daiiiu.

Tabsuiii He TOBUHHI MICTUTH XYJIO’KHBOTO
odopmeHHs.

7. CrtaTtTa Mae OyTH peTeJbHO BiapemaroBa-
HOI0. Mix ii eJIeKTpOHHUM Ta PO3/IPYKOBAHUM
Ha Ianepi BapiaHTaMu He IOBUHHO OyTH pO30iXkK-
HOCTEH.

YBAT'A! OprkomireT 3ayuiiae 3a cobor mpa-
BO Ha HE3HAUHE peJlaryBaHHSA CTaTel, a TaKOXK
Ha BIJIXWJIEHHS OKDEMHUX CTaTeW, sKi He Bij-
MoBifatoTh TeMmaTuili 30ipHuKa. Orrata 3a Imy-
OJTiKaIfito CTaTTi B IbOMY BHUIIAJIKY Oy/1e TOBEPHY-
Ta, 32 BUPAaxXyBaHHAM KOMICii IJIaTi?>KHOI CHCTEMH.
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