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OHIHIOBAHHSA XAPAKTEPUCTHUK 3EJIEHUX HACA/I’KEHbD
3 BUKOPUCTAHHAM 3ACOBIB
JUCTAHIIMHOTI'O 30HJIYBAHHS 3EMUII

3anpononosano memoouxy OYIHIOBAHHSA XAPAKMEPUCMUK 3€NIeHUX HACAONCEHb 8 YMOBAX
MicbKUX aznomepayiil i ypoaHizoeaHux mepumopii Ha ocrHosi oanux /]33, a came, nidapHux 0aHux
ma mamepianie 6a2amocneKmpaibH020 KOCMIYHO20 3HIMAHHA BUCOKOI NPOCMOPOBOI pO3PI3HeH-
Hocmi. Onucano cxemy 00OpoONIeHHs: OaHUX NPU OUCMAHYIUHOMY OYIHIOBAHHI KIIbKICHO-SKICHUX Xa-
PAKMEPUCMUK 3eeHUX HACAONCEHb, HABOOSAMbCS Pe3yIbmamu il 3acmocy8aHts HA NONI20HT Micma
Yepkacu.

Kurouosi cioBa: /133, 3es1eHi Haca:KeHHs, MICBKi arjiomepanii, KOCMiYHi 3HIMKH

Beryn

BriiB Ha 3110pOB’s JTFOAMHU HECTIPUSTIMBUX YNHHHUKIB MICHKOTO KHUTTS CYTTEBO 3HUKYETHCS
3a paxXyHOK 3€JI€HHUX HAacaKeHb - I€PEBHO-YarapHUKOBOI 1 TpaB’sIHOT POCIMHHOCTI B ITapKax, CKBe-
pax, Ha ByJIMISX, OylbBapax, anesx, Touo. 3eneHi HacampkeHHs (3H) BifirpaioTh BETUKY poiib y
60poThOI1 13 3aMUIICHICTIO 1 3ara30BaHICTIO MOBITPS, BIUIMBAIOTh HA TEMIIEPATYpPY 1 BOJIOTICTh cepe-
JIOBHIIA, pOOJIATH CBil BHECOK y (pOpMyBaHHS MIKpOKJIIMaTy paiioHy, 3a0€3MedyloTh 3aXUCT Bij
MIPOMUCJIOBUX 1 aBTOTPAHCIIOPTHUX BUKMIIB, IIyMy, CHIroBux 3ameriB. Kpim Toro, 3H 3aiimaroTh
3HayHE Miclle B apxITEeKTypl MiCTa, JIOMOMAararoTh OpraHi3yBaTH MpOCTIp, [0AAI0OTh MicTaM
1H/MBITyalbHUN 1 HETOBTOPHUI XapakTep.

YucaeHHI HayKOBI JTOCTIPKEHHsI TIOKa3ylOTh, 110 piBeHb BIUIUBY 3H Ha Mmichke cepenoBuie i
HOro eKOJIOTIYHUI CTaH 3alie)KUTh BiJl TAKMX YMHHUKIB, SIK TIOPOJIA, KITBKICTh JepeB Ta ixHIiH BIK,
BHCOTA, TOPSIOK PO3MIMIEHHS 1 MOBHOTA HAaca/pKEHb TOmO. Tak, Ha JIMCTSHUX JepeBax Ho0pe
OCIJIal0Th TBEPJl YACTMHKU aTMOC(EPHUX aepo30JiB, MUJ HalKpalle 3aTPUMYIOTh JIUCTS B’SI31B 1
O0y3Kky. DITOHINU/IN, IO AKTUBHO BUAUISIOTHCS, HacaMIepes, AepeBaMu XBOWMHHUX IMOPiJ, BOUBAIOTh
nesiki XBOpoOOTBOPHI OakTepii, 30kpema Oaktepii audreputy. Tomy 3po3ymino, o NUTaHHS 30e-
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pexxenHst 3H 1 o3eleHeHHS MICBKMX TEPUTOPIN € KIIIOYOBUMH Y CHpaBi 3a0e3MeUYeHHs] HaJeKHUX
CaHITapHO-TITIEHIYHUX YMOB 1 IKOCTI KUTTS HACEJICHHS B IILJIOMY.

Jep>xaBHi OyniBenbHI HOpMH YKpainu "MictoOynyBanHs. [nanyBanHs 1 3a0y/10Ba MiChKHX 1
cineepkux mocenenp" (JIBH 360-92) BcTaHOBIIOIOTH, IO HAa OAHY JoAuHY Mae Oytu Big 10 mo 15
KB. MeTpiB 1uiomi 3H 3araqbHOMICEKOTO KOPUCTYBaHHS Ta 6-8 KB. METPIB y )KUTJIOBUX pailoHaxX. Y
Halii KpaiHi OI[iHIOBAaHHS Ta 3IHCHEHHS KOHTPOJIO 3a CTAaHOM O3€JIEeHEHHS Ta oxopoHoro 3H,
BignosigHicTio HopMaMm JIBH 360-92 perymioeThcsi HU3KOIO 3aKOHIB, 30KpeMa 3aKOHOM YKpaiHu
“ITpo GmaroycTpiii HaceleHUX MyHKTIB”. 3a Haka3oM Jlep)KaBHOTO KOMITETy YKpaiHU MO JKUTIOBO-
KOMyHalibHOMY TocrnonapctBy “IIpo 3arBepmxenns [IpaBui yTpuMaHHS 3€JIEHUX HACAHKEHb MICT
Ta HIIMX HaceJleHUX MyHKTIB Ykpainu” Ne 70 Bim 29 maunHs 1994 p., KOMyHaJIbBHUMH CITY)KOaMHu
a00 YNOBHOBa)XEHUMH OpraHi3alisiMi MepioJuHO MPOBOAUTHCS iHBeHTapu3auis 3H, mera sikoi —
aKTyai3amist JaHUX 010 KUTbKICHUX 1 sIKICHUX XapakTtepucTuk 3H Ha TepuTopii moceneHHsl.

3a “IHcTpyKIi€ro 3 iHBEHTapHU3allil 3eJIEHNX HACA/PKEHb Y HACEJIEHUX NMyHKTaX YKpaiHu” BiX
16.01.2007 p. [http://zakon3.rada.gov.ua/laws/show/z0182-02], cuiaamu crermiaaicTiB MiCIIEBOrO
010po TeXHIYHOI IHBeHTapu3allii ab0 yOBHOBa)KEHUMU MIANPUEMCTBAMU pa3 Ha M'STh POKIB:

® BU3HAYAETHCS 3arajibHa IJIOoIIa, 3aiHATa 00'eKTaM1 3eJIEHOT0 TOCTIOAAPCTBA, Y TOMY UUCII
OKpEMO JIepeBaMH, YarapHUKaMH, KBITHUKaMH, Ta30HAMH, CTEKKaMH TOIIIO;

® ITi[paxOBY€ETHCS KIIBKICTh JIEPEB 1 YarapHUKIB 32 BUJAMH HACA/KEHb, IX IOPOJAaMHU, BIKOM,
TiaMeTpom;

® OLIIHIOIOTHCSI CTOBOYPH JIEPEB Ta CTaH IXHHOT'O YTPUMAHHS.

[Ipu iHBeHTapu3aIlii TaKOXX OIIHIOETHCS (B HOMIHAIBHUX KaTeropisx “moOpuii”, ‘“3am0Biiab-
HU” abo “He3aJ0BUIBHUI’’) CTaH HACAKEHb 32 O3HAKaMU: CTaH JEPEB, CaHITAPHO-3aXHWCHUX 30H,
ra3oHiB, KyIIiB, KBITHHKiB. [IpOBOIMTBCS OLIHIOBaHHS SKOCTI CTaHy JIiCOMAPKOBUX HACAIKEHb,
BIIMOBITHOCTI KUIbKOCT1 3H YMHHUM Oy/IBEIbHUM Ta CaHITAPHUM HOPMaM.

3a miicyMKaMH 1HBEHTapu3allii CKJIaJaeThCsl MAacIopT KOKHOIO 00'€KTa 3€J€HOr0 rocrnoaap-
CTBA, 3MICT SIKOTO BKJIFOYA€ aKTyallbHY Ha TOW yac iH(opMaIito mpo:

e MeXi 00'€KTa 13 3a3HaYEHHSAM CYCI/IHIX 3€MJIEKOPUCTYBAYiB;

® IOpPO’KHBO-AJIEHHY MEPEXKY;

® [I00JIMHOKI JIepeBa, TPYIH JEPEB 1 KYIIIB, )KUBOILJIOTH, PSIOBI TOCAIKU ACPEB, Ta30HU, KBIT-

HUKH TOIIIO;
e Oy/IiBJI1, CIIOPY/H, BOJIOMMHUIIA, OTIOPH €JIEKTPUYHUX, TeJIE(POHHUX Ta PaioMepex, OrJis-
JI0B1 KOJIO/IA31 IHKEHEPHUX MEPEX TOLIO.

OpneprxaHHs 03HaueHoOi iH(opMarllii, CKiIaJaHHs MaclOpTiB 00'€KTIB 3€JIE€HOr0 TOCIOAapCcTBa
MOTPeOYIOTh BEIMKOTO 00CATY POOIT 3 Bi3yadbHOTO 0OCTEXKEHHs HACaKeHb Ha MICIli, TeOMETpU Y-
HOI Ta IHCTPYMEHTAJIbHOI 3WOMKHM, BHUKOHAHHS T€OJE3MYHHX POOIT, MPOBEACHHS CKIAIHHUX PO-
3paxyHKiB ToIo. baratopiunuii BITUYM3HSHUI Ta CBITOBUM JIOCBIJ MOKAa3ye, IO PO3B’A3aHHS LUX
3a/1a4 TpaJUIiHHUIMI METOJaMU KaMepaJlbHUX pOOIT Y HATYypl € y’Ke TPYAOMICTKUM, BUTPATHUM 1
HE 3aBX/IU JO3BOJISIE OTPUMYBATH BCIO 1H(OpMaIlito, HEOOXIHY A MPUUHATTS MYHIIHMIAIBHOIO
BJIAJIOI0 aJIEKBATHUX YIPABIIHCHKHUX PIillIEHb.
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Tomy B ocTaHHE ACCATHIIITTS IJIs BUPINIEHHS PI3HOMaHITHHUX 3aB/IaHb, ITOB’I3aHUX 3 BU3HA-
YEHHSM KUIBKICHMX Ta SKICHUX XapaKTEPUCTHK OO’ €KTIB JIICOMAPKOBUX 30H, IPHUPOIHO-
3aroBiIHOTO (POHTY, 3€TICHUX MACHBIB 1 OKPEMHX TTOOJIMHOKHX JIEPEB, BCE YACTIIIE 3aCTOCOBYIOTHCS
METOJIM JUCTaHIliiiHOro 30HayBaHHs 3emm (/133), 3acHOBaHI Ha 3aJyd4eHHI MaTepiajiB aepo-

KOCMIYHOTO 3HIMaHHS 1 TU(PPOBUX TEXHOJIOTIH 00pOOICHHS TaHUX.

KonTekcr i mocranoBka 3agaui

HaiiGinpin Baromi 1 1ikaBi pe3ysIbTaTH B AUCTAHIIIHHOMY OIIHIOBaHHI BHJIIB 1 XapaKTEPHUCTHK
POCIIMHHOCTI JOCATHYTO Ha ChOTOJHI 3a JIOIIOMOTOI MaTepialliB 0araToCIEeKTPAIIbHOTO Ta Tirep-
CIIEKTPAJILHOTO 3HIMaHHS B onTHYHOMY aiama3oHi [1]. IIpocTopoBa i pamiomerpuyHa SKiCTh Ma-
TepiajiB 0araTOCHEKTPaIbHOIO KOCMIYHOTO 3HIMAHHS, IO OJIEPKYIOThCS CYy4aCHUMH OOPTOBHUMH
BUJIOBUMH TexHiuHMMHU 3acobamu (Landsat, RapidEye, GeoEye, WorldView Ta iH.), 103BoJisi€ 110-
CUTh TOYHO PO3AUIATH AUISHKU 3 JIMCTSIHUMHU 1 XBOMHHUMH JepeBaMM, pO3paxoBYBATH IUIOLI LUX
JISTHOK, OIIHIOBATH CTaH 3€JICHUX HACAJDKEHB 1 JIICIB TOIIO. 3a JOIMIOMOIOK MaTepiaiiB rinepcrek-
tpansHoro 3uimanns (EO-1 Hyperion, AVIRIS, HYDICE ra in.) choromni MoKHa i3 3aJ0BUILHOIO
TOYHICTIO OIHIOBATH 010()i3W4HI TapaMeTpH POCIMHHOCTI, 30KpeMa, KOHIICHTpAIliI0 XJjIopodiry
[2].

OnHak NacWBHUN NPUHOUN (OPMYBaHHS 300paKeHHS, SKAN 3aKIaJeHUH B KOHCTPYKIIIIO
OUIBLIOCTI BITOMUX CYYaCHHUX TEXHIYHUX 3ac00iB 6araTo - Ta TinepcreKTpaIbHOro 3HIMAaHHS, CyT-
T€BO OOMEXY€e MOXKIUBOCTI OTPUMaHHS OILIIHOK PO3MOJALTY XapaKTEePHUCTUK 1 MapaMmeTpiB 00’ €KTiB
BJIOBXX TPEThOi MPOCTOPOBOi KOOPJMHATH — BUCOTH, IO, HANPUKIAA, HEOOXIAHO B 3ajayax
OLIIHIOBAaHHS 010- 1 (hiTOMacH , CTPYKTYpPH 1 IEPEBHOTO 3amacy Haca/pkeHb Touo. OmepkaHHs O3Ha-
YEHUX OLIHOK MOJKJIMBE 13 3aCTOCYBaHHSM AaKTHBHHX JIa3epHO-JIOKAIIHHUX (JIiJapHUX) CHUCTEM, B
SIKUX 300pa)K€HHsI PO3TAIIOBAHMX HA MICIEBOCTI 00’ €KTIB (hOPMYIOTHCS €HEPTi€I0 IMIYJILCIB JIa-
3epHOT0 BUIIPOMIHIOBAHHS, B1IOUTOrO BiJ WX 00’€KTiB [3]. OCKINbKY 3BUYAHO € TEXHIYHA MOXK-
JIMBICTh OKPEMO PEECTPYBATH Ja3epHi IMITyJIbCH, BIAOUTI BiJl €JIE€MEHTIB (JieTasneil) 00’ ekra, po3ra-
IIIOBAaHUX Ha PI3HUX BIJICTaHAX (BUCOTAX, pycax), TO Yepe3 CEeNIEKLiI0 IMITYIbCiB BUIIPOMIHIOBAHHS,
110 BiIOUTI OAHOSIPYCHUMU JCTAISIMH 00’ €KTIB, MOKHA ()OPMYBATH BIAMOBIAHE 300paKeHHs. 3aB-
JSIKA TOMY OJIEP)KY€EThCS HE OJIHE, a HU3Ka 300pakeHb 00’ €KTa, IKa Y CYKYITHOCTI J1a€ MOXJIUBICTh
cuHTe3yBatu 3D-300paxkeHHs] MICIIEBOCTI Ta pO3TAlIOBaHUX Ha Hil 00’€KTIB, OI[IHIOBATU PO3MOJILI
XapaKTepUCTHK 1 MapaMeTpiB 00’ €KTIB BAOBXK TPEThOi KOOPIUHATH — BUCOTH, TOILO.

OnHi€ro 3 nepuMx QpyHAaMEeHTATbHO-IPUKIIAJAHUX POOIT, Ae OyiIM CUCTEeMaTHU30BaHI Pe3yib-
TaTU 3aCTOCYBAaHHS aBlallilHUX CHCTEM JIa3epHOi JIOKallii MiCIIeBOCTI, JTICOBUX MAacCHBIB Ta 1HIIUX
¢iTonienosis, € MmoHorpadis [4]. Tyt po3riasHyTo TexHosorii 3D-ananizy 3eMHOI TOBEpXHi, BU3Ha-
YeHHs CTPYKTYpHU 1 GiTOMACH JIiCy 3a JaHUMH JIa3€pHOI JIOKaIli 1 CYMyTHUKOBUX CHCTEM TI100ab-
HOTO MO3UIIII0BaHHS, Ha 0araromy (hakTHUHOMY MaTepiajli BUCBITIIOIOTHCS OCOOIMBOCTI 1 IEpeBaru
Ja3epHO-JIO0KALIHOTO 3HIMaHH MTPH 1IHBEHTApHU3Allil JIiCiB, 3eMJICBIOPSIKYBaHHI 1 T. 1.

VY poborax [5-8] mokazaHo, 10 MPUHIIUTIOBO HOBI MOJIMBOCTI IIOJI0 MiABUIIECHHS MTOBHOTH 1
TOYHOCT] OIIIHOK BIJIKPHBAIOTh IiJIXO/H, IKi 0a3yIOThCS HA KOMIUIEKCYBaHHI JIIJapHUX JaHHUX 3 Ma-
TepiasiaMu 0araToCHeKTpaabHOro 3HiMaHHSA. Y [5] Ha OCHOBI CHIIBHOTO 3aCTOCYBaHHS 3HIMKIB
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QuickBird i migapHuX JaHUX BHPIIIYEThCs 3amada Kiacudikaiii TUISTHOK JIICY B 3aJIE)KHOCTI BiJ
ckiany nopia aepes. [Ipouenypa kinacudikarii 341HCHIOETbCS y JIBa €TaU: CIIOYATKY HE3aJeKHO
MPOBOMUTHCS CETMEHTYBaHHs 300paxkeHHss QUICKBird 3a crekTpaibHMMH O3HAKAMH i CETMEHTY-
BaHHA 3a JIJapHUMH JAaHUMH, a TICJIA LBOT0 Pe3yJbTaTH 00’ €HYIOTbCS JUIsl OTPUMaHHS KJja-
cudikariitaux oriHok. Y [6] moOymoBaHi perpeciiiHi Mojei, sIKi Ha OCHOBI aBlaIlifHUX JIiAapHUX
JaHUX 1 CymyTHUKOBUX OararocnekTpaibHux 3HiIMKIB LandSat ETM+ no3BoisitoTh 3/iHCHIOBATH
KapTorpagyBaHHS JIICiB.

Psin nocnimkens 3 1133, 30kpema pobotu [7, 8], MOKa3yrTh, 1110 TOYHICTH OIIIHOK CTaHy JIICIB,
BH3HAYCHHS TIOPIJ JIEPEB, 3amaciB JAEPEBOCTOI0 MOXKEe OyTH MiJIBHINEHA, SIKIIO JiAapHi JaHI KOM-
IUIEKCYIOTHCS 3 TAaHUMH TiNEpCIeKTPaIbHOIO 3HIMAaHHS Ta IHIIMMHU JaHUMH Ha TEPUTOPIIO 1HTEpe-
cy. ¥ [7] noxibHuM YMHOM BHpilIyBanach 3agava Kiacudikaiii JJicCOBUX TUISTHOK, JIiJapHi JaHi 3a-
Oe3neuyBanucs JiazepHo-nokariiaum ckanepom Optech ALTM 3100, rimepcnekTpaibHe 300pa-
xeHHs popmyBanocs 6oproBuM cerncopom AISA Eagle (126 criekTpaibHUX KaHAJIB y Jlama3oHi
nosxkuH xBuib Bia 0,40 mo 0,99 MM, mpocTopoBe po3pizHeHHs Ha MicueBocTi 1,0 m). Pesynbrartu,
HaBeJleH1 y [8], MOKa3yloTh BUCOKY TOYHICTh 1 IEPCIIEKTUBHICTh METO/IIB KapTorpadyBaHHS CTPYK-
TYpH JICIB 13 3aJIy4€HHSAM JiJapHUX JaHUX, 0araToCHeKTpalbHUX 3HIMKIB PI3HOTO IPOCTOPOBOTO
PO3pi3HEHHS 1 paJioJOKaiHHUX 300paKeHb.

Crig 3BepHYTH yBary, mo e(peKTUBHICTh 3a3HaYCHUX BHUIIE KOMIUICKCHUX MeToniB 33 cyT-
TEBO 3aJICKUTH BiJ] TOMOTEHHOCT] (IIPOCTOPOBOI OJHOPIIHOCTI) JUISHOK POCIMHHOCTI 1 3eMHO] T0-
BepxHi. Half0ipI CKIaJHUMU Yy I[bOMY BiJIHOIICHHI € MICBKI arfiomeparii Ta iHimi ypOaHi30BaHi
TEPUTOPIi, Ie MapKOBi 30HU, “OCTPOBKH’ POCIMHHOCTI MEPEMEKOBYIOTHCS 3 OYAIBISAMHU, JOPOTaMH
tomo [9]. KpiMm Toro, ans ycmimHoi kinacudikaiii 00’€KTiB Ha aepOKOCMIYHUX 300pakKeHHAX 1
Bamianii (mepeBipstHHA eEeKTHBHOCTI) MeTOay a0 TEXHOJIOTii HeoOXiaHI KOHTPOJIbHO-3aBipPKOBI
JlaHi, K1 OTPUMYIOTHCSI METO/IOM TOJIbOBUX BUMIpIOBaHb 1 crocrepekens [1, 10]. Yepes mi obOcra-
BUHHM TPAKTUYHO KOXHA TeMaTuyHa 3anada /133, uM TO nucTaHIiiHE OLIHIOBAHHS CTaHy JIICIB,
BHU3HaueHHs XapakTtepucTuk 3H B ymoBax micta abo iHIIA, moTpedye aganTyBaHHS 0 pErioHab-
HUX (MiCLIEBUX) YMOB, BJIaCTUBOCTEH 00 €KTIB 1HTEpECY, BpaxyBaHHs crelu(ikd BXITHUX JaHUX 1
T. 1.

Mera gaHoi cTarTi — po3poOKa 1 OOTPYHTYBaHHS METOJUKH JUCTAHI[IHHOTO OIIHIOBAHHS
KUIbKICHO-SIKICHUX XapakTepucTUK 3H B yMOBax MiChKMX arjiomepariii 1 ypOaHi30BaHUX TEPUTOPIH
Ha OCHOBI KOMIUIEKCHOTO 3aCTOCYBaHHS JiIapHUX JaHUX 1 MaTepiaiiB 0araTOCHEKTPalbHOTO
KOCMIYHOT'O 3HIMaHHsI BUCOKOI TPOCTOPOBOI PO3PI3HEHOCTI.

3a 0MOMOroi0 po3po0sIeHOi METOJIMKHA MOXYTh ONEpPaTHUBHO, B aBTOMAaTH30BAaHOMY PEXHUMI
OLIIHIOBATUCSI OCHOBHI xapakTepucTuku 3H (miomia Ta cTtaH JUISHKH, BUCOTA 1 THII IepeBa Ta iH.),
nepeabdaveHi 3ragaHoro Buie “IHCTpyKIli€lO0 3 1HBEHTapHU3allii 3€J€HUX HACAIKEHb y HACEIECHUX
MyHKTaX YKpaiHu” 1 HeoOX1HI MpH NPUUHATTI pillleHb BIAMNOBIIHUMH BJIaJHUMHU CTPYKTYpamH 1

ocobamu.
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Tepuropist JociiaKeHHs | BXiaHi 1aHi

VY SIKOCTI MOITOHY AOCTIKEHb 0yJI0 BUKOPUCTAHO YacTUHY TepuTopii M. Uepkacu, YkpaiHa,
IJIOIICIO TOPSIKY 25 KM (koopauHaTh 1eHTPY AUITHKU: 49.422798, 32.017433). Ogna 3 ocobu-
BOCTEH TEpUTOPIi — 11€ TYCTHH POCIMHHHIA MOKPHB HA TEPUTOPIl MAPKOBUX 30H Ta PIAKUN POCIHH-
HUH MOKpUB y MicTax 3a0ynoBu. Jlpyra oco0IMBICTh — pi3HOMaHITHICT PO3MIpiB 00’ €KTIB HA TEPH-
TOpIi AOCIIPKEHB, B/l MAJTUX apXiTEeKTypHUX (HOpM 10 6araTornoBepXOBUX KHUTIOBUX KOMIUIEKCIB.

BpaxoByroun 111 0cOOIMBOCTI, U1 HAAIHHOT Kiacudikarii 00’ eKTiB HE0OXiHI MaTepiaau BU-
COKOI MPOCTOpOi po3pizHeHOCTi. ToMy Ha O3Ha4YeHY TEPUTOPi0 OyJI0 OTPHUMAaHO 0AraTOCIEKTPallb-
HUM KOCMIYHHMM 3HIMOK, 3po0iieHHil 3 6opTa KocMiuHoro amapata GeoEye-1 28 tpasus 2011 p., 1
TaHi J1iIapHOTO 3HIMaHHS 3 60opTa JliTaka Ha OJM3BKUI Mepiof yacy.

BbararocniektpanpHuii kocMmiunuii 3HIMOK GeOEye-1 mae y cBoeMmy CKiIajai MaHXpOMaTHYHE
300paxeHHs (cnekTpanbHuil iHTepBai 0,45-0,90 MkM) 3 TPOCTOPOBOO pO3pi3HEHICTIO O61M3bKo 0,5
M 1 YOTHpH 30HAILHUX 300pakeHHs (B iHTepBanax 0,45-0,52 (cuHniii), 0,52—0,60 (3enenwii), 0,625—
0,695 (uepBonwmii) Ta 0,76-0,90 mxm (OnmxkHIN 1HPpayepBoHUit)). IIpocTopoBa po3pi3HEHICTH yCix
30HAJILHUX 300pakeHb OJHaKoBa i ckiamae 1,65 m. L{udposuit curHanm 300pakeHHs Mae u-
HaMigHWH qiana3od 12 OitiB. baraTtocmekTpanbHUI KOCMIYHUI 3HIMOK, SIKHii BHKOPUCTOBYBABCS B
JOCTIKEHH1, TIPOUIIIOB MPOIEAYPY aTMOC(HEPHOTO KOPUTYBaHHS.

Jlinapui mani Oynu opepkaHi 3a JOMOMOTOI0 aBilalliiHOTO J1a3epHO-JOKAIIHOTO CKaHepa
Optech ALTM 3 takumu xapaktepuctukamu [Www.optech.com]:

po6ouya noBxkuHa xBuii 1,064 MKM;

PO3PI3HEHICTh 32 BUCOTOO BiJ 5 1035 cM (B 3aJIe)KHOCTI BiJl BUCOTH 3HIMaHHS);

po3pisHeHicTh Ha MicreBocTi 6H3bK0 40 TOUOK Ha 1 M;

MOKJIMBICTB PO3AUTBHOI (hiKcallii 4-0X IMITYJIbCIB 3a JaJIBHICTIO;

JTUHAMIYHUHN J1ana3oH curHany 12 OiTiB.

Kpim Toro, B mporueci AOCHiKEHHs TaKOX 3alydaiucs AaHi, OTPUMaHI IUIIXOM Bi3yallbHUX
CIIOCTEPEKEHb 00’ €KTIB TEPUTOPIi TOCITIIKEHHS.

MeTtoauka o0po0/1eHHS JAHUX: CXeMa i eKCIIepUMEeHTAIbHI pe3yJbTaTH

Meroanka NHUCTaHIIMHOTO OIIHIOBAHHS KUIBKICHO-SIKICHMX XapaktepucTtuk 3H B ymoBax
MICBKHX arjioMepaniii 1 yp6aHi3oBaHUX TEPUTOPIA Ha OCHOBI KOMILJIEKCHOTO 3aCTOCYBaHHS Jigap-
HUX JIaHUX 1 MaTepialiB 0araToCeKTPaaIbHOr0 KOCMIYHOTO 3HIMAHHS BUCOKOI MPOCTOPOBOI PO3pi3-
HEHOCTI1 pealli3yeThesl 3a CXEMOI0, IPEACTaBICHOI0 Ha puc. 1.

3riiHO 31 CXEMOI0, CIIOYaTKy 00poOsIeHHsT 0araTocneKkTpaabHOro 3HIMKY Ta JIAapHUX JTaHUX
3NIACHIOEThCS MapanenbHo. OOpoOsieHHs 0araTocreKTpalibHOIO 3HIMKY (3HIMKIB) Ma€ Ha MeTi
BUJUIMTH Ha 300pakeHH1 (MICLEBOCT1) AUIAHKH, K1 BigHOcAThesA A0 3H. [{ns uporo B po6oti OyB
BUKOpHCTaHUN HopMaii3oBanuii Bereramiinuii inmekc NDVI (Normalized Difference Vegetation
Index):

NDVI = =t~ Er
ENIR + ER
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ne Enr, ER — IHTEHCHBHICTD ONTHYHOI'O CUTHATY Yy ONMKHBOMY iH(pauepBOHOMY Ta YEPBOHOMY
CHEKTpaJIbHOMY Jialia30Hax BiAMOBIIHO.

Bararocnexrpais- PospaxyHok CrBOpeHHs Mac- Knacudixamis
HIH KOCMIHHY BEreTalliitHOro K# 00’ €KTiB 3H mo tumax
3HIMOK iHzekcy
Bekropu3artis
— IMP
. . l BuokpemiieHHst
JlimapHi nani Knacudixauis MM TOYOK, SIKi BiJTHO-

cateesa go 3H

| LIMM

!

OTpuMaHHS KiJlb-
KiCHO-SIKICHUX
xapakrepuctuk 3H

TemaTnuHa Kap-
Ta

Puc. 1 - Cxema oucmanyiiinoeo oyint08aHHs KilbKiCHO-AKICHUX XAPAKMEPUCMUK 3e1eHUX
HACAOIHCEHb 8 YMOBAX MICObKUX azlomepayitl i ypoauizoeaHux mepumopii.
LIMP — yugpposa moodenw penvegy, LIMM - yughposa mooenv micyesocmi

Pozpaxynok NDVI 6a3zyeTbcst Ha ABOX HalOUIbII CTa0UIBHUX (HE 3aJI€KHUX Bij 1HIIMX (ak-
TOpIB) IUISHKAX CHEKTPAIbHOT KPUBOI BIIOMTTS pociuH. Y 4yepBoHii obiacti criektpa (0,66-0,69
MKM) JISKATh MaKCHMYyM TOTJIMHAHHS COHSIYHOI pajiallii XJIopodiioM BUIIMX POCIWH, a B iH(ppa-
yepBoHiii oOmacti (0,78-0,92 MxM) mepeOyBae 00JaCTh MaKCUMAJIBHOTO BITOUTTS KIITHHHUX
CTpyKTyp JucTs. ToOTO BUCOKa (DOTOCHHTETHYHA aKTUBHICTH (TOB'A3aHa, SK MPaBUIIO, 3 T'yCTOIO
POCIIMHHICTIO) BEJI€ /0 MEHIIIOTO B1100OpaskeHHs B UEPBOHIHM 00J1acTi criekTpa i OiibIoro - B iHppa-
yepBoHil. J{ns pociuuHOCTI iHAeke NDVI>0, 1 ynm Oinbiie 3eneHa ¢gitomaca, Tum 3HaueHHs NDVI
Buiie [11]. Pozpaxynok NDVI B Mexax qociiJkKeHOT TepuTopii HaBeAeHO Ha puc. 2, Ha IIKajl 1H-
JIEKCY BIJMOBITHOCTEHN TTOKA3aHO TIISTHKH TEPUTOPIi, K1 Hanexath 10 3H Ta iHmmx 06’ €KTiB.

Kpim Toro, HeoOxigHO BpaxyBatu ToW ¢akt, mo ToyHocTi NDVI Bucrtauae 31e011b1110T0 B
yMOBax 3 rycToro muibHicTio 3H (mapku, ckBepu), ane B yMOBax 3a0yAOBH JUIsl MiJIBULIEHHS TOY-
HOCTI OTPIOHO BBOJUTH KOPEKIIIIO 32 CUTHAJ B1JI IPYHTY B 3arajibHUM aJropuT™ Kiacudikariii.
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Puc. 2 - Pospaxynox inoexcy ma ouckpemua wikara NDVI

ITpu 3Ha4HIN KIABKOCTI AIISHOK 3 PIIKMUM POCIMHHMM IMOKPUBOM (CaMe TaKHil BUIAJIO0K Mae
MiCIle Ha JIOCIiI>)KyBaHOMY IIOJIIFOH1) MOTpiOHa Kopekuis 3HaueHb NDVI 3a curnan Bifj rpyHTy,
SKUN JOMIIIYETbCSA 10 CUTHALY POCIMHHOCTI, TOMY B IIbOMY pa3l JOLLIbHIIIE BUKOPUCTOBYBATH
Bererariiiamii ingekc SAVI [12]:

(ENIR B ER)
Ew +Egr+L

SAVI = 1+1L),

7ie 3HaueHHs L BCTaHOBIIOETHCS B 3aJI€KHOCTI BiJ miuibHoCTi 3H: /U1 Teputopiit 3 qyxe BETUKOIO
1IiIbHICTIO pocnuHHOCTI L=0, a B paiioHax, ie Hemae 3eneHoi pocauHHOoCTi, Maemo L=1. To6to ans
MICBKHX arjoMepaniil Hailoinpm faieBuil nmokasHuk BenumuuHu L=0,5. Ilpu L = 0 maemo SAVI =
NDVI. 3a ganumu SAVI cTBoproeTbes Macka-QpuibTp uist 00’ €KTIB, AKi He BinHOCAThCs 10 3H; pe-
3yJbTaT MaCKyBaHHS IIPEJICTABJIECHO HA puC. 3.
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Puc. 3 - Pesynomam mackysanHs 00 €kmis, sAKi He 8IOHOCAMbCS 00 3e/IeHUX HACAOIHCEHD

HactynmauMm etarnom o0pobiaeHHs 6araTocneKTpalbHOTO 3HIMKY € Kiacudikarlist Ha sKiCHI Mo-
ka3HukH 3H 3a JaHUMU CIIEKTpabHUX SCKPABOCTEH, a camMe - PO3IOALT Ha XBOWHI Ta JUCTSAHI THIIN
nepes. Taka knmacugikariis 31iiCHIOBAJIACH y POOOTI 3a JJonmoMororo nporpamuux 3aco6ie ENVI ta
HALGON. Pe3ynbTat kinacudikaiii BEKTOpU3yeThes (puc. 4).

: ] ;

;’frt "‘%

. i [0 N
B - nepesaxae nuctanmii Tun 3H o - nepesarkae xBoitHMiA Tvn 3H

Puc. 4 - Pesynomamu knacughikayii 3enenux Hacaoxcensv Ha sHimky GeoEye-1
6 npoepamromy naxemi HALGON
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OCKUIBKH pO3pI3HEHICTh Ha MICIIEBOCTI JIIIApHUX JaHUX, OJIEpKaHUX 3 OOpTa JIiTaka, 3HA4YHO
BHIIIA, H)K MAalOTh KOCMIYHI 3HIMKH, TO OOpOOJIEHHS JIiJapHUX JAHUX JIO3BOJISE OTPUMATH OUIBII
neTanbHy iH(popMalio npo 06’ekt, y Tomy uuca 3H. Y pob6oti 0O6pobieHHs JigapHUX JaHUX
3IIHCHIOBAIIOCS 32 JOIIOMOTOR0 MporpamMHux 3aco6iB ArcGis, LasTools Ta Terra.

[Tporiec 0OpobICHHS NiTAPHUX JAaHUX MOYMHAETHCS 3 Kiacupikamii XMapu TOYOK Ha JBa OC-
HOBHI THIM: TOYKH, SIKI BIJHOCSATBHCS IO 3€MHOTO IMOKPHBY Ta HEKJIACH(IKOBaHI TOYKH IHIIUX
00’ekTiB. Maroun XMapy TOYOK, IO BiTHOCATHCS IO 36MHOT'O MOKPUBY, CTBOPIOEMO IH(POBY MO-
nenb penbedy (LIMP) ta mudpoBy moaens miciieBocti (LIMM). Pizaunsa misk [IIMM Ta LIMP 1 npu-
BEJICHHS IX B OJIHY IUIOIIMHY JalOTh MOXKIUBICTH OTPUMATH HOPMANi30BaHy IH(PPOBY MOJAETH
MicteBocti (HLIMM), mo 1o3Bosisie ani BU3HAYUTH JIHCHY BUCOTY 00’€KTY, SIK 1€ CXEMaTHYHO
MPOLTIOCTPOBAHO Ha pHC. 5.

Bynisna

XY

X

HOPMEHIBOBBHE 38MHa NoBepxHA

Puc. 5 - Cxema sustnauenns OilicHoi eucomu 06’ ekma

Jani BexTop, sikuii OyB OTpUMaHUi B pe3yiabTaTi 00poOIeHHs 6araToCneKTpaaIbHOrO 3HIMKY,
HaKJIaJIAa€ThCA Ha JIJApHYy XMapy TOYOK, 100 BIJIOKPEMUTH TOUKH, SIKI BIIHOCATHCS TUIBKH [0
00’exTiB - 3H. Maroun BHCOTY KO>KHOT TOUKH, IPOBOJAUTHCA IX Tpajallis 32 BUCOTOIO (10 2 M - Ky-
i, 10 5 M — ca/uKaHLll Ta MOJIOAI JiepeBa 1 Buiie 5 M - gopocii jepea). Ilicins mporo Binkiac-
n(}iKoBaHI TOYKU MEPETBOPIOIOTHCSA B MOJITOHAIBHHUM 00’€KT 3 aTpUOYTHBHOIO iH(OpPMAIII€I0 PO
koxxeH noiirod 3H (puc. 6), a came: oy, BUCOTY, TUI JiepeBa, CTaH Ta 1HIII KUIbKICHO-SKICHI
XapaKTePUCTHKH.

3aKII0YHUM €TaroM € CTBOpeHHs TeMaTuuHoi kaptu 3H. Kapra nae MOXIJIMBICTH HAaOYHO
BiJ0OpakaTu JaHl pO3paxyHKiB Ta CIOCTEPEkKEHb, JT0NIOMarae 311CHIOBaTH €(EeKTUBHUHN Bi3yallb-
HUI KOHTPOJIb 32 CTAHOM O3€JIeHeHHs Ta 0X0poHoto 3H.

Hwxue HaBOIATHCS pe3ysIbTaTH OL[IHIOBaHHS XapakTepucTuk 3H B mexax TepurTopii mosiro-
HY JOCIIJKEHHS 32 JIOTIOMOT0I0 3aIIPOIIOHOBAHOT METOIUKH .

- saraspia wioma 3H (16,31 km?, 65,2%);
- IUIOINA i CITiBBiHOIICHHS THCTSHIX — 15,46 kM? (94,7%) i xBoitanx 0,85 kM? (5,3%).
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Puc. 6 - ©pacmenm oocniocysanoi mepumopii:

A) xmapa mouok nioapa, wo ioHocamuvcs 0o 3H;

b) cmeopeni noniconu 3H (SHP) i3 xmapu mouox

OCKiNBKH TUIOIII, OXOIUIeHI 0araTOCIIeHKTPaIbHIM 3HIMKOM Ta JIiJJAQPHUMH JTAaHHUMH, CITiBIIa-
JIaJIy JIUIIE YaCTKOBO, TO MPOIIEHTHUN PO3MOALI JepeB 3a BUCOTOIO BU3HAYABCS TUTBKH ISl YACTHHH
nosirony. Ha 1iift wactuHi kymi (BUcoToro 10 2 M) 3aiimaoTs 0,01 KMZ; JiepeBa BUCOTOIO 2-5 M —
0,03 KMZ, a aepesa Buiie 3a S M — 0,8 KM,

HeoOxigHO 3a3HAYuTH, IO OTPUMAaHI BUIIC OI[IHKKA BigOoOpakaloTh CTaH TEPUTOPIi HO-
CJIIJDKCHHSI TUIBKM Ha TMepioJ 3HIMaHHs. SIKII0O MM Maemo Taki JaHi Ha Pi3HI MEpioju dYacy, TO
MOPIBHSHHS OTPUMAHO] 1 3aI0KyMEHTOBAHOI iH(OpMalii 3 monepeaHiMu 1aHuMu mpo crad 3H mae
MOJKJIMBICTh BUSIBJIATH 3MiHM 1 (PIKCYBaTH TaKMM YMHOM, HANpHUKIAJA, BUMAIKU YKo/ keHb 3H Ta
iX 3HUIEHHS. Y TakOoMy pasi OTpHMaHa TUCTAHIIMHUM METOJOM 1 3aJJOKyMEHTOBaHa iHopMarlris
MOKe OYTH BUKOpHCTaHA JJisi OOUYHMCIEHHS KOMIEHCAIlIHHOT BapTOCTI, MICISI YOTO Ma€e 3IiHCHIOBa-

THCS (32 paXyHOK BUHHHUX ) KOMIIEHCAIIMHE 03€JIEHEHHS MTOIIKOHKEHUX TEPUTOPIM.

Bucnosok

Takum 4YuHOM, y pOOOTI 3ampoONOHOBaHA 1 OOIPYHTOBaHa METOJMKA JUCTAHLIHHOIO
OLIIHIOBAHHS KUIbKICHO-SKICHUX XapakTepucTHk 3H B ymoBax MiChbKMX arjiomepauiii i ypbaHizoBa-
HUX TEPUTOPIl Ha OCHOBI KOMILJIEKCHOTO 3aCTOCYBaHHS JIIJApHUX JIaHUX 1 MaTepiajiB Oaratocnex-
TPAIBHOTO KOCMIYHOTO 3HIMaHHSI BUCOKOI MPOCTOPOBOI PO3PI3HEHOCTI. 3a JOMOMOTOI0 po3pobiie-
HO{ METOJIMKHA MOXXYTh OIIEPaTUBHO, B aBTOMATH30BAaHOMY PEXHMI OI[IHIOBATHCS OCHOBHI XapaKTe-
puctuku 3H (mutoma Ta cTaH AUISHKM, BUCOTA 1 THI JiepeBa Ta 1H.), HEOOXiAHI NMPU NPUHHATTI
pillieHb BIANOBIAHUMH BJIQJHUMHU CTPYKTYpaMH 1 0cOOaMHu.

[Monanpmnii po3BUTOK METOJUKU Ma€ OyTH CIIPSIMOBAaHUM Ha po3poOJIeHHS MPOLEAYpH BUSB-
JICHHS 3MiH Ha TepUTOPii AOCHIPKEHHS, A 4Oro MoTpiOHI pizHOYacoBi BXinHi maHi. Kpim toro,
MOTpiOHE MOTIMOJICHE TIEPEBIPSIHHS TOYHOCTI OIIHOK, 10 (POPMYIOTHCS Ha OCHOBI 3aIPOITOHOBAHOT

METOINKH.
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© ML.A. Ilonos, N./I. Cemko
OneHKka XapaKTePHCTHK 3eJIeHBIX HACAKIEHHUH ¢ HCIOJIb30BAHUEM CPeICTB
AUCTAHIMOHHOTO 30HAUPOBaHUA 3eMJIH

IIpeonosicena memoouka OyeHUBAHUsL XapaKmepUCmuK 3eJ1eHblX HACANCOCHUL 8 YCIL0BUSX 20-
POOCKUX aznomepayuti u ypoOaHU3UPOBAHHLIX MepPUmMopuli Ha ocHose danHvix /{33, a umenHo, nu-
O0apHbIX OAHHBIX U MAMEPUANO8 MHO2OCNEKMPATIbHOU KOCMUYECKOU CbeMKU 8bICOKO20 NPOCMPAH-
cmeennoz2o paspewenus. Onucana cxema o6pabomKu OGHHbIX NPU OUCMAHYUOHHOU OYeHKe KouYe-
CMBEHHO-KAYECHBEHHbIX XAPAKMEPUCTUK 3€NeHbIX HACANCOCHUL, NPUBOOAMCS pe3yibmamvl ee
npuUMeHeHUs Ha NoaueoHe eopoda Yepraccei.

© M.O. Popov, I.D. Semko
Assessment of green planting characteristics by using methods
of remote sensing of Earth
A method for remote assessment of trees plantations characteristics in conditions of mega po-
lis or urban territories using remote sensing data, namely LIDAR data and multispectral satellite
images with high spatial resolution is proposed. A flowchart of data proceeding for remote assess-
ment of quality and quantity characteristics of trees plantations is noted. Results of proposed meth-
od application for Cherkassy site are described.
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