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PEIIEH3I,I .fl
Bbpxy

Ar,rcepraquoHeH TpyA 3a npr{Ao6r4BaHe Ha o6pa3oBare n*uta LI HayqHa crerleH "r{oKTop",
Aerop Ha Al4ceprauiloHHl,Is rpy4: Anapefi CrosHoe CrosHos

Teua sa Ar4ceprauvoHHn.fl rplA: "fIpHJroxeHI4e Ha MynrvIAl4cllnrrpunapeH noAXoA 3a

MOHr4TOpr4Hr Li npOcTpaHcTBeHo-BpeMeHeH aHaJIh3 Ha fopcKa pa0TI4TeJIHOCT h HaBOAHeHU

TepaToprari Ha 6a:a AricraHrrr4oHHn r43creABaHr4fl" no npotfecuoHaJlHo Ha[paBJleHue 4.4. Hayxu

3a 3eMflra", HayqHa cneuualrHocr ,,,{ucrauUuoHHl4 I43cneABaHI4r Ha 3eugra n uaHerl,fre".
PeueHseFrr: npo$. A-p r4Hx. Hhxo,'ra Buqee Koree, AoKTop Ha ceJlcKocro[aHcKure

HayKr4.

1. Anryaluocr Ha parpa6ornaHnq B AHcep'raIIHoHHHq rpya npo6JIeM B Hayquo Ll

HayqHo-[pHJro]Iffi o orHoIIreHue :

Teuara e r.rHTepecHa u aKTyanHa, 3arrloro MoHI4TopI4Hrbr Ha oKonHara cpeAa, 6asupaH ua

aepoKocMuqecKh 14alaHkt n nso6paNeHvrfl, v3rrcKBa lt3noJl3BaHero Ha careJII,frHI4 AaHHH or
pa3nr4r{Hr4 Ar4a[a3oHr4 Ha eneKTpoMafHr4THr4r cneKT'bp, npl4 peu]aBaHeTo Ha pa3JIHt{HA 3A/J.aqA 3a

oueHKa Ha pa3HopoAuIl o6exru e o6xsara Ha HayKHTe ga 3err,tsra.

I4snorseaHero Ha carernTHr,l AaHHU npl4 oqeHflBaHero Ha ropcKn H BoAHH pecypcl4

flpeAocraBq raHrpoprtraqn e, crbp3aHa c oflpeAenrHe Ha: npocrpaHcrBeH]tt o6xear v AuHaMnKa Ha

fopcKara roKpr4BKa v Ha BoAHara noB'bpxHocr. BtgHIaxsa HyxAa or pa:pa6ornaHe u

BHeAprBaHe Ha HOBrZ IOAXOAT4 r.t MeTOAr4 3a [OnyqaBaHe Ha MynTI4c[eKTpanHu AaHHV c MaJIKa

BpeMeBa pa3AennTenua cnoco6Hocr, Korrro Aa AaBar Bb3MoxHocr 3a I43cJIeABaHe IilHaMI4Ka"ta

Ha ropcKara buocucreua v Ha HaBoAHeHI4 nnoull4.

AncrauqnoHHr4Te r43creABaHr4r or KocMr4qecKl4 JIerareJIHl4 u Ha3eMHH cpeAcrBa Ha

fopcKa pacTlrTenHocT H Ha HaBoAHeHr,r TepuTopr4t{ [peAcTaBntBa l]epcfleKrl4BHo HarIpaBJIeHHe

Ha HayKUTe sa 3eNasra 14 ocr4ryprBa 6'spza u o6exrusHa ranQopua\ufl, 3a rsxHoro cbcro,IHHe.

2. llocraeeHlr IIeJIU u 3a\aqrli
OcHosna qen Ha Ar{ceprarlnoHHr4r rpyA e Aa ce npeAnoxu H [pl4no)Io4 MeroAtIKa 3a

oueHKa Ha cbcrorHHero Ha h3crreABaHure o6exur qpe3 r,l3non3BaHe Ha careJII4THH AaHHI4 or
pa3nr4qHu crreKTpanHH Ar,rana3oHlt) ,t Ha cefMeHTI4pAHLr CaT9IVTHI4 AaHHkI KaTO Ce HHTefpI4paT

NO AOCTbNEH HAI{I,IH.

O6ercr Ha H3cneABaHero ca cMeceH Krac, cbcroflul ce or [oqBeHo noKpI4TI4e, ropcKl4

eKocucTeMI,t tf BoAHt4 noKpl4Tr,rt, BKrroqurerHo pacrt4TeJlHocT, cbc cJlflTa noBbpxHocr.

lnceptatlurra peuaBa s o6u nrtaH 3aAar{a 3a HaMupaHe n ra:6op ua o6errn H TecroBH

yqaclbrlr4 3a u3cneABane; noA6op Ha c[brHr4KoBl4 raso6paNeHvfl c pagnlz,r{Hu npocrpaHcrBeHl4,

c[eKTpanH14, paAHoMeTpr4rrHvr 14 BpeMeBr4 xapaKTepr4cTI4KI4, cbAbpxauln nHsopvaqur :a
n:6paHr.rre repr4Topr.rrl; r43Be)KAaHe r{ npuJlaraHe Ha pa3nlzqHh MeroAI4 :a o6pa6orKa Ha

carerHTHr4 AaHHr4; r,rHTep[peTaur4r H cpaBHureJIeH aHarw3 Ha nonyqeHhTe pe3ynTaru h

eeprarpr,rrcaunfl Ha pe3ynrarzTe c re3n oT npr4noxeHara MeroAr4Ka 3a h3creABaHe Ha locor{eHure
THnoBe o6emn or 3eMHara noBtpxHocr.

PemasaHero Ha re3r4 3aAarrh ule ocr,rrypr4 3HaHur B noMorrl ua 6tAeulnre u3cneABa*nl Ha

oKoJrHaTa cpeAa.

3. CreneH Ha rIo3HaBaHe cr,croqHlrero na npo6leMa u rBopqecKa
r{ HTep[ perarl u q Ha Jr HTeparypH I,Iq Marepnafl :

flpeue4:sr Ha cnr4cbKa Ha r43nor3BaHara nr4Teparypa, BKJIIoqBaIua 136 3atraBufl) or rtx
cauo 6 - sa Knptnlat\a, rroKzBBa, r{e aBTopbr Ha Ar4cepraqr4tra no3HaBa KoHqenryanHn
paspa6orru e o6racrra na o6pa6orKara Ha AaHHH or MoHHTopHHra Ha 3eMH?tre pecypcn, or



[oqBeHr.rTe 14 pacT[TeJrHr4 cTpyKTypr4, KapTofpaqvflTa 14 Ap. TaKI4Ba. B clluc.bKa c \uTnpaHV
HMeHa ca BKJtoqeHV u pa3pa6orxz Ha Apyrr4 AoKTopaHTu or VlKl4T, ua Kot4To az crv 6un
perIeH3eHT, KOeTO nOKa3Ba yBa)(eHUe U KOJIe|I4aJIHOCT.

4. CrorsercrBue Ha us6pauara MeroAr.rra Ha u3cJreABaHe c rlocraBeHure ueJI Ir

3aAaqu Ha AHcepTaqI{oHHI{fl TpyA:
B Ar4cepraUr4flTa ce pa3Br4Ba MeroAoJrofutra tro Ir3uoJI3BaHero Ha careJIUTH]t

nso6paxeHVA Ha 3eMHoro noKpr4Tile (novsr,r, pacrr4TenHocr, BoAHl,I uoufi), nonyqeHlt or
$arrlurnma Sentinel H oueHKa Ha rsxHoro cbcrotHl4e.

flpe4loNeuH ca cbBpeMeHHr4 qutfpoeu rexHoJrorr4rz :a o6pa6orKa Ha uu$opuaquma,
ueftuoro [pocrpaHcrBeHo npeAcraBrHe raro nHQopMarIuoHHh cJIoeBe v reHeprpaHero Ha

TeMaTr4qHr4 KapTH, nO3BOJrrBarrIu [a ce r43At4fHe npouecbT Ha Lr3cJIeABaHe Ha IIpIIHIIUnHO HOBO

n Htpop rr,t aqrao H H o H TexHo J.ro rr,r q Ho Hr,I Bo,

Carelzrunre r.rso6paNeHvrfl 1aBar Bb3MoxHocr sa 6rp: 14 ulr.IpoKoo6xeareH o6sop ua

roJreMr4 Tepvrop:rra c Bt4coKa pa3AenltrenHa cnoco6Hocr r.r B rxr4poK c[eKTpaneH 4nanasoH. C

paspa6orxara 1ncepraHTbr BHyrrraBa qe H3rroJr3BaHero Ha aepoKocMl4qecKa ranQoprtaqnr :a
r43cJreABaHe Ha o6exru or 3eMHoro noKpr4Tue AaBa Bb3MoxHocr 3a fionyrraBaHe Ha cneKTparHh

LaHHn or o6exru c roJrrM pffiMep, TpyAHo o6o:pavla qpe3 craHAaprHlz MeroAL{ 14 cpeAcrBa c qen

cneneHe Ha cbcrotHr4ero Ha H3cJrenBaHl4re o6erru.
O6pa6orrcara Ha careJrr,rrHhre aso6paxeur4r no3BorqBa r43BJlr4qaHe Ha BaxHI4 nph3Harlu,

onrcBauln o6exra qpe3 pacrrTeJrHr4 u AbpBecHr4 MapKepI4, KaKTo h Ha BoAHr4re o6erru c uen
o6xsalqaHe Ha Ar4HaMr4Kara Ha o6exrure [pe3 pa3nuqHr4 BpeMeBh Anana3oHlt, c Koero
cbqecTByBa Bb3MoxHocT 3a, pefr4crparJnfl Ha [poMeHLrTe, BKJIT0qI4TeJIHO HaBOAHeHH',

HacT6rrr4Jrr4 B onpeAeneH BpeMeBr4 rrepHoA.

,{ncepraHrrr rrpaBunHo, cnopeA MeHe, e aHanu3vpan KJrHMara B TeprnropvflTa Ha

rrpl4poAeH napx ,,Cuur4Te KaMbHra", KoiiTo e or yMepeHo KoHTIzHeraJIeH Ao [JraHhHcKI4 v e

onhcaJr ycrroBtfl'ra, npv Kor4To ca npoBeAeHI4 I43cJIeABaHIlf,Ta. Hanpaeral e KparKa

xapaKrepr4cTHKa Ha FopcKaTa pacTHTenHocT, KorTo e cMeceHa ur4poKoJlt4 cTHa.

MeroAororurra BKJrrorrBa perr4crpa\nfl u o6pa6orxa Ha AaHHUTe [pI4 TepeHHil TecroBa
ycJroBr4r, rofiro noAXoA a3 noAKperrrM. ,{enroucrprapa ce I4H)KeHepHo no3HaBaHe Ha

cb3AaAeHr4Te s I4Hcruryra 3a KocMuqecKu rzr:'cne1Ba*vrfl, u rexHoJlorrzv cvcreMlz. 3a oueHKa Ha

3eMHoro troKprzrae, KoHTo Ar,rcepraHT'br l43rroi'I3Ba B cBoHTe v3cnerBaHrfl. f[pe4lana ce

KonnqecrBeH [oAXoA upra r,rs6opa Ha cbcraB Ha KaprHTe or careJrr4THr4Te n:o6paNeHar.
VIslpanu ca recroBa yqacrbrlr,r 3a rrpoBe)KAaHe Ha repeHHu Ha6lrcAeuat c ueJI eepnrpnxaunfl Ha

crrbrHt4KoBr,rre AaHHr4 c pe3ynrara or repeHHu Ha6mo [eHnfl Ha cMeceHta KJracoBe o6emn
(pacrarerHocr, eo1u). flplreruav, qe o6exrnre ca npeAcraBr4TeJrHr4 3a Lr3cneABaHr4Te repr4Top1414

B ABara oberra (napx ,,CLrHHTe KaMbHH" 14 HaBoAHeHu repr,froprr4 B AonHoro reqeHue Ha peKa

Trar',tox).

,{ncepraHrrr e ycraHoBuJr, qe. nornbrllaHero Ha EMC .qo\,ruHnpa B UV o6xsara Ha

cneKtbpa 14 B rleJrrr.r{ Ar4ana3oH creA N'slrufl r\BflT uaa 580 nm, o6xeaulafircu \envrfl .{rn or
Orusrnq I4tI cnermp. flo.rrra uenntrT brugrr u cpeAeH VIH anatasoH or naAaqara parvawfl ce
nofnbua or BoAHnre MoJreKyJrr4, Koero o6scHsea 3arqo BoAHure o6ercru n uSo6paNeHr4rra Ha

KaHaJrhre or I49 crreKT'bp ca roJrKoBa rbMHr4 r4Jrr4 qepHn. Busure c Abnxr4Hr4 s o6xeara Ha

3eJreHr4r vt )Kutrvfl qesr (520-580 nm) ce rrorJribular or BoAara, Karo pascefiaaHero e

He3Hagr4TeJrHo. C'nuloro ce orHact, 3a A'bJI)Kl4HHTe Ha BbJrHfiTe Ha opaH)KeBHt H qepBeHl4t uBtr,
KbAero florJrbulaHero e B rro- foJreMh croftHocrv orKoJrKoro pasceftsaHero.



3a ocruecrBrBaHero Ha MoHl4TopHHr Ha repuropuarHus o6xsar Ha BoAHI4 o6errn ce

r.r3[oJr3Bar ocHoBHo uso6paxeHlafl or Anana3oHa Ha eneKTpoMarHI4THI,Ifl cneKlbp B rpaHI4III4Te

Me)r(Ay 740-2500 nm, [pr4 Kor4To rcHo Moxe Aa ce piBrpaHnqar repvlTopaklTe, 3aerl4 or BoAa or
Te3r4 Ha cyrnara. B 6rvsrus u cpeAeH kIH 1uar'asoHl4 BoAHI4Te reJla ca MHoro rbMHI4, Aopl4
qepHr4, 3arrloro re norJrburar nor{Tu :1:,iluta naAaula EMP, ocobeHo Kofaro BoAVTe ca c foJItMa

Arl6oqurn rd B TexHr,rr cbcraB He rrpr4cibcrBar pa3TBopeHH Ml4Hepanv vnh opfaHI4qHI4 qacrl,tul4.

14 o6paruo, Tepr,rropr4r4Te 3aerr4 or cyrxara, Kor4To ce cbcrogr ocHoBHo or pacrl4TeJlHocr tI rol14

[oqBr,r, orpa3rBar foJlflMa r]acr or EMP g 6llzrcus u cpeAeH ran$pauepneH AI{a[a3oH or
eneKTpoMarHurlatfl cneKT'bp, B pe3ynrar Ha Koero na uro6pa)KeHfitra re ca npeAcraBeHn

npeAHMHO B flpKn H CBerJIll TOHOBe.

flpuloNeHara B Hacrorurnr rpyA MeroAuKa, BKJItorrBa I43noil3BaHero ua o6pa6oreHn

onrr4r{Hr4 IraHHV za uz6paan pa3npttrHr4 BpeMeBLr I4HTepBanI4, B Kohro pacrl4TenHocrra e B cBotra
Haft-arcrneHa Qa:a or BereraqvoHHtfl fi nepr.ro4 B roAltHI4Te 2016'2021r.

(Dopruupauuf,T rro ro3r4 HaqHH BpeMeBr4 rrepuoA AaBa Bb3Mo)KHocr 3a npocneAflBaHe

AVHAMI.dKATA U HaCTbnVJrUTe [pOMeHr4 Ha Tepr4TopvrvTe, 3aeTu oT fopcKa pacTI4TenHocT.

l4z6pauure careJrr4THl4 raao6paNeHnfl, ca noAnoxeHl{ Ha pa3nl4qnn o6pa6orKr A ca

nonyqeHn pa3nwtHL4 TCT ulo6paNeHnr, Kor,rro ca AeKoMno3upaHH Ao cBot4re ocHoBHli

KoMrroHeHTra: brightness, greenness u wetness.
flpnloNeHara MeroAr4Ka AaBa Bb3MoxHocr 3a roqHoro H npeul43Ho onpeAentHe Ha

rrpocTpaHcTBeHoTo pa3flpeAeneHr{e 14 MoMeHTHo cbcToflHl4e Ha ropcKara [oKpI4BKa Ha

Tepr4ropnrra Ha [IfI ,,ClrHvrre KaMrulr" za uz6pauure rlepvoAu. Tasu MeroAI4Ka 3a ropcKti

MOHt4TOpt4Hf MO)Ke IA Ce r,rHTerpnpa B ynpaBneHl4eTo Ha fopl4Te, fopcKoTo cToIIaHcTBo A trpl/.

r4HBeHTap r.r3ar\nflTa Ha f opcKI4Te pecypcl4.

I4srlorseaHara MeroAr4Ka 3a MoHHTopr4Hr rr orIeHKa Ha cbcrotHl4ero Ha repl4Topt4tlTe,

3acefHaTr,r oT rrponr4BHr4 Ab)r(AoBe u rrpeAr43BuKaHhTe OT Tflx BT4COKI4 BOAHI4 HIIBA HA peKI4Te,

BKJrror{Ba: rcom6aunpaHero Ha pa3nr4qHr4 o6pa6oreHrz onrntrHl4 (Sentinel 2 - MSI) h pa,.apHvl

careJrr4rHH u:o6paxeur,rr (SAR-Sentinel l) n npunoNeHr4e Ha OproroHamra TpaHcrpopMaul4t 3a

flonyqaBaHero Ha KoMnoHeHTa - ,,MoKpocr" or rep[Topr4flTa, 3acerHara or HaBoAHeHLIero, 3a

uz6pamu BpeMeBh H HTepBanI,r.
(DoprvrrapaH rro ro3r4 HaqvH, us6paaurir BpeMeBr4 rrepuoA no3BoJItBa rIpocJIeAtBaHe

Ar4HaMHKaTa Ha peqHr.rTe BoArr v HacTbtrpt|il4Te [poMeHr4 B OKOJIHaTa CpeAa, B KOSTO nOrIaAa

peqHoTo Kopr4To.

3a r43BbprrrBaHero Ha MoHr4Topr4Hr 14 oueHKa Ha ctcrof,Huero Ha HaBoAHeHIaTe

Tepr4Topr.rr4 or nponr4BHzTe AbxAoBe u Br4coKr4Te peqHl,r HnBa Ha p. Turrlorc B Hacrotlrloro
H3cJreABaHe ca H3[oJr3BaHV carerrvnHn nso6pal(eHnt or MI4caI,ITe ,,Sentinel-1", ,,Sentinel-2", or
flporpaMara,,KonepHnr" sa EKA.

MeroAurcara sa o6pa6orrca Ha crr6THr4KoBr4 AaHHu, Bapvpa 3a pa3nl4qHure rI4IIoBe

uz6pauu BxoAHl4 LaHH:z., B KoHKperH4t ctyuait roBa ca: SAR lannv A orrrktrrHu AaHHU or
Mynrr4crreKTpanHrt 14HcrpyMeHr. Toea ce A'bDKl4 Ha pa3rHqHI4Te npl,IHuunw Ha perplcrpnpaHe
na EME or ABara rr4[a ceH3opr4. B MHoro cnylav ce Hanara ronyqeHhre AaHHvt Ia 6rlar
rr3rroJr3BaHr4 rcou6nHaruBHo 3a feHepupaHe Ha KoMno3HrHn n:o6poneHrfl, c qOn noryr{aBaHe Ha

4.eraitr.uu pe3ynrarr4.
Vlslpannre crribrHr4KoBr4 AaHHu or BcvqKra BpeMeBr4 Tor{KH ca npepa6oreHu sa

nonyqaBaHe Ha no-npeAcTaB[TeJrH14 pe3ynTaTrr 3a pa3nr4r{Hr4Te KoMnoHeHTI4 Ha oKoJIHaTa cpeAa,

H [o-cneur4aJrHo 3a BoAa H pacrr4TenHocr. Tyx ctulo e [pr.rno)r(eH I{ H3noJI3BaH aBToMarH3vpaH
MoAen Ha orrrr4qHu raso6paNeuhr or r4HcrpyMeHra MSI, 3a flonyr{aBaHero na TCT KoMnoHeHTa



- ,,MoKpocr"(elaNHocr) - Heo6xoAHM 3a MoHr4TopHHra Ha A HaMnKara Ha peqHI4Te BoLA, t4

TCT rconanoHeHTa ,,3e,1eHocr", HyxeH 3a feHept4paHero na NDGI. Meroaurcara 3a

lu:e'eitua oprofoHanHa rpaHcQopMauhr B MHoroMepHo rlpocrpaHcrBo Ha careJlt4THl4 AaHHH

I43rlOJI3Ba Tpl,{Te KOMIIOHeHTa - tpKOCT, 3eIeHOCT 14 MOKpOCT, KOI4TO Ca OpTOI-OHAIIHVI, T.e.

AeKopenupaHr4 eAHr4 crrprMo Apyr. TogH Bkrr, crreKrpanHa rpancSopn,rauzr npeo6pasyaa

opufhHanHr4Te cHJrHo KopenhpaHr AaHHn B Tpr4 HeKopennpaHu KJIaca (rpxocr, 3eJleHocr 14

nlorpocr) Karo He ce HaMaJrrna 6po.rr Ha npr43HauI4Te B npocrpaHcrBoro, a ce noBHuIaBa

crerreHTa Ha rflxHara u4eurnQuxarrr4r rrpt4 rlacu$nxaL\v1fl. Ha o6exrure or 3eMHoro noKpI4The.

He uatrepnx B AncepragflTa rl3BeAeHH plaHHll. h KoMeHTap 3a cbcrotHnero Ha IloqBeHara

noBbpxHocT, He3aBncr4Mo, qe AI4cepTaHTST cnoMeHaBa norrBaTa KaTo eneMeHT Ha 3eMHoTo

noKpr4THe.

Mero4nvuz.nr [oAXoA Ha AncepraHTa no3BortBa Ia ce n3[oJl3Bar careJIHTHI4Te

uso6paxeHr.rr or Qarranlurra Sentinel, Aa ce nonyqar UeHHI4 AaHHU h Kaprkt Ha ABere

Tepr4Topt4l,I, c KoeTo La ce HaTpyIIar 3HaHI,{A 14 Oril4T B CbBMeCTHOTO H3nOJI3BaHe Ha

KocMnqecKr,rre rexHoJrorr,u4 14 Ha Ha3eMHr4Te repeHHI4 ua6mo4eHun u nz6paHl4Te recroBt4

yqacr6ur4.
B rpnruueH ToH Mofa Aa Kaxa, qe Ar,lcepraHTibr He rrpaBu pa3nr4Ka Me)Iqy MeroAI4Ka H

MeroA, Koero ce Br4)KAa or KoMeHTapa B Ancepra\AflTaua wp.42.
5. Kparrca aHaJrrdrnqHa xapaKTepucrrrna Ha Ancepraqnounltq rpyA:

[r,rceprauuoHHarr rpyA e pa3Bur B yBoA, qerupn rJIaB]I, 3aKr]oqeHl4e, [puHoct4 14

nr.rreparypa u BKJrloqBa 96 crpanrzqu, 49 $urypu u 5 ta6nvtrlu, ny6lnxaqnu flo Al4cepratfvflTa
cnrdcbK Ha nr4Teparypara z 6nalo4apHocrlz.

flpuertlan, qe Auceprarlr4oHHl4rr rpyA orroBapfl Ha v3vrcKBaHvIflTa Ha 3aroua 3a pa3BHTI4e

Ha aKaAeMhqHnfl, c:.,craB e P. Erlrapu.a u flpaenlHr4Ka KbM Hero, KaKTo u Ha fIpaeuJIHLIKa Ha

EAH sa Ar4cepraur4.r sa o6pa:oBareJlHara 14 HayqHa creneH <,{oxrop>.
VsoArr e [ocBereH Ha aKTyanHocrra Ha npo6rena 3a MoHr4TopuHr Ha oKoJIHara cpeAa

qpe3 l43[on3BaHero Ha careJrr4Tura uso6paNeHufl or pa3nurrHr4 Anafla3orkl Ha eneKTpoMarHI4THr4fl

cneKTbp v vleflTa 3a ilpvnaraHe Ha KoMrrJreKcHr4 MeToArr 3a oqeHKa Ha piBHopoI.HV AaHHU 3a

r43cJreABaHHre o6ercru.
B rJraBa nbpBa AacepraHTbr e pa3fneAan no3Haroro Aocera c'bcrorHr4e Ha

rrpr4noxeHr4ero Ha careJrr4TH14 u:o6paxeuvfl npv olleHtBaHero Ha fopcKlt v BorHV pecypcn 14

c's6urun. Tofi e HarrpaBuJr nnTeparypeH o6:op Ha r43noJr3BaHI{Te MeroAH h cpeAcrBa or
AhcTaHur4oHHHTe U3CIeABaHI{' H [O-CleIIHaJrHO, e pa3lneAaJr H3flOJI3BaHeTO Ha OIITI4TIHI4 IAHHV
u uso6paxeHur or $a*rwtutra Sentinel 1 u 2. O6crAesa e cbrrlHocrra Ha oproroHaJrHara
rpauc$opuaqna Karo r4HcrpyMeHT 3a KoM[pecprpaHe v Br3yafiv3a\vfl Ha AaHHr4 or
Mynrr.rcneKTpanHprr cKeHep 3a H3Brr4qaHe Ha r,rHtpopruaqr,rfl 3a xapaKrepucrr4KnTe Ha

3eMeAeJrcKHTe 3eMV. O6crxAar ce crreKTpaJrHHTe BeferauuoHHu HHAeKch Ha ocHoBara Ha

orpaxarenHr4Te xapaKTepr4cTr4Kr4 B paMKr,{Te Ha KpHBr4Te Ha cpeKTpanHo oTpaxeHHe Ha foJla
nor{Ba, pacTI4TenHocT H BoAa,

Harcpar e rpopruynr,rpan qenlaTe v 3ara.rvrre Ha rpyAa Karo 3aAaqvrre ca scHo rrocraBeHu H

KoHKperHr4, 14 H3nbJrHeHr4ero Ha Kor4To oqaKBaHo AoBexAa Ao ycttetrtHa paspa6orKa Ha reMara.
Bre aropa rJraBa Ha Azceprar\uflTa, o3arJraBeHa ,,MecrnoroxeHne 14 orrprcaHre Ha

o6exrnre Ha H3cneABaue. CnercrpanHo orpaxarenHr4 xapaKTepvcrvrKur" ca pa3fneAaur Snsuxo-
reorpaQcrcure n KJrr4MarvqHr4 xapaKTepr4crr4Kil Ha ABara o6ercra Ha h3cneABaHe - apupoAeH
napx ,,CzHlrre KaMbHLr" u nopeuuero Ha pexa TuvroK rrpt4 BJr[BaHero fi e pexa [yHaa e o6xeara
Ha 3acefHaTzTe oT HaBoAHeHUe llnoull



XaparrepHo 3a pacrflTeJlHocrra s o6ercr ,,CvHVTe KaMbHr,r e, qe rr BKrroqBa nr4crorraAHr4

ur,rpoKoJrr.rcrHr.r ropr4 or cpeAHo-eBponeficxr.r rnrr, Ho e c qeprr4, xapaKTepHn 3a

cpeAr43eMHoMopcKara ropcKa pacrnTenHocr. @opn,tauulrre Ha qepa, 6raryua, rocuarul 416,
I43TorrHr4s ra6rp 14 Mb)r(AprHa ca [peAcraBr4TeJru Ha KceporepMHr4r Ar6oe nosc. flo-roJrrMa
qacr, T.e. 9 000 ha, or repvrropvrflTa Ha napKa, e [oKpHTa c MoHoAoMVHaHTHvT H cMeceHr,r

txhpoKonr,rcrHr4 ropr4, a uaa 600 ha ca gaeru c HrJroJlr4crHr4

lracepraHrrr rrpeAnafa KorlrqecrBoro Jrbr{r,rcr noroK, orpa3eH or Jrncra, KoJrr4qecrBoro

Jrbqr4cT IIoToK, nofbJIHaT OT JILTCTa I,I KOJII4qeCTBOTO JIbqI,ICT nOTOK, npOnyCHaT npe3 Ju4CTa, Aa
6tAar r43MepeHr,r, 3a Ia 6sla.r H3noJr3BaHr4 B ypaBHeHr.rero 3a eHeprneH 6alauc c qen

[pocneAqBaHe KaKBo ce cnyqBa c u.ruaTa [aAaula eHepfr,rr.
B rpera rJraBa Ha Ar4ceprauurra, o3arraBeHa ,,Mero4r,rKa ga MoHr,rropfiHf H

npocrpaHcTBeHo-BpeMeBH aHaIV3 Ha Ar4HaMr4KaTa Ha fopcKa pacTr4TeJrHocT h HaBoAHeHn

Tepr,fropr4h. I4:6op Ha AaHHr,r. BereraquoHHr4 r4HAeKcv" e pa3Bura MeroAhKara Ha H3creABaHero,
Korro o6xeaua r43non3BaHe Ha nHSoprvraqr4oHHr4 cJroeBe 3a oueHKa Ha cMeceH KJrac or 3eMHoro
noKpr4rfie, B cJryqar, [or{Br4, pacrr4TenHocr H BoAH. flucrcyrupaHn ca KphBhre Ha c[eKTpaJrHHTe
orpararenHu xapaKrepvcruKtr Ha pacrhreJrHocrra 14 Ha BoAara, Kol,rro ca Hafi-uHSopMarLrBHl4

3a oueHKara Ha cbcrorHr4ero Ha pacruTeJrHocrra H Ha BoAaraB ABara o6erra. O6pa6orrara Ha

ranQopnraqrzoHHr4Te cJroeBe H rrocJreABarrlr,rf,T aHatrvr3, ca HaJro)Kt4rra zs6op Ha rroAxoArrrlr4
rloAnoxKh vt r43rroJr3BaHero Ha cb3AaAeHr4Te ranrfoprvraquoHHr4 cJroeBe no3BoJrtrBa Aa ce
feHepr4par reMarr4rrHH Kaprr4, o6cryxnauln rrocraBeHr,rre v3creAoBareJrcKH 3araqv.

Ilo ce orHacr Ao BTopur uz6pau o6exr e o6xsara Ha 3acerHarr4Te nJrorqu e o6qraHa
Eperono or HaBoAHeHHero Hap. TunroK, Koero ce e cnyqhJro Ha I1.03.2018 r. npocleAeH e

npocrpaHcrBeHl4tr o6xsar h AI4HaMr4Kara Ha HaBoAHeHr4ero Ha p. Tnnor ta ur6paH H3cneABaH

nepuoA qpe3 [puno)KeHl4e ua OproroHaJrHara Tpauctpopnrarvfl 3a cerMeHTr4paHe Ha AaHHr4 or
Sentinel 2, rcarcro 14 qpe3 npr4nox(eHr4ero Ha AaHHr4 or paAap. Haupaaeuo e r,r3cJreABaHe Ha

crleKTpanHhTe orpaxarenHr4 xapaKTepvcrLtKn Ha BoAaTa B peKaTa r{ B HaBoAHeHHTe nnour4 KaTO

e oUeHeHa reMneparypara Ha BoAara B peKara H BaJrexHTe ) kr ca v3rtvcreHr: BoAHara nloul (a
T.r{. peKl,t, norolru, esepa); BoAHHq cbcraB; Arl6oquuara Ha BoAara H nJrorqra Ha cHexHoro
rroKpHTr4e Ha TepvToprarTa.

B Hacroruloro I43cJIeABaHe ca u3rroJr3BaHr4 carerrnTHr4 rzso6paNeHwfl or Sentinel-2 MSI
(EKA) n Landsat 8 Oli Tirs (HACA). MymncnercrpanHoro ycrpoficrao, vMa 13 rcasala u
pefl4cTpl4pa AaHHuTe B orlTlrtlHl,tr AUaIIBOH C pa3nHqHH [pOCTpaHCTBeHa h C[eKTpaJrHa
pa3AenurenHa cnoco6Hocrh or Bvt4z'Mrfl Auana3oH Ha eenerffpoMarHnrHnr cneKtbp.

NDGI e rpoprr,rrapaH Ha ocHoBara Ha KoMrroHeHTa 3eneHocm (greenness) flonyqeH qpe3

AeKoMrlo3l4paHero or npnnox(eHara rpancrpopnaawrr Ha uz6pauu orrrr4r{Hlr z:o6paxeHrrfl or
I4HcrpyMeHTa MSI. TosH I,IHAeKc orpa3tBa HacTbnI4Jrure rrpoMeHr4 B AHHaMr4 Kara Ha

pacrl4TenHocrra 3a uz6patmn BpeMeBr4 nepuoA. lloryueHnre crofisocr:a Bapvpar MexAy - I H + I
h cboTBeTcrBar Ha HefaTLIBHI4Te VI FO3VITV1BHU rIpOMeHr4, HACTbIT|/.TU B C'bCTO'HI{eTO HA

pacrurenHocrra. Hail-qecro h3noJI3BaHI,{Te BeeferaultoHHr4 r4HAeKcr,r He ca AocraTbr{Ho
t{yBcTBHTenHI4 KbM HaCTbnUrUTe Mr4Hr,IManHI4 trpOMeHI4 B C6CTO'HI4eTO Ha paCTI4TeJrHOCTTa,

Koero e nafi-sa5eJlexhMo npl4 I43cneABaHItATa 3a Bb3craHoBrdrenHure npoqecu Ha fopcKr4Te
eKocucreMl4 cneA rloxap. flonyueHr4Te BcJreAcrBhe Ha rrpuno)KeHara opror-oHanr43a:qtfl, rpvl
4uQepeuqnpaHn Knaca ca cuJIHo qyBcrBhrenHu KbM Mr4Hr4ManHnre npoMeHV, Hacr:bntryr B

cbcrotHuero Ha pacrurenuocrra. B Hacrof,rr-loro r43cneABaHe e I43rroJI3BaHa KoMnoHeHTa
3ereHocm, Ha ql4.gro ocHoBa e I43t{HcJreH r4HAeKcbr NDGI, o6xaaqaq KoJIHT{ecrBeHI4Te

no3t4TI4BHIz H HefarnBHra crofiHocrr,r B rrpouecvrre Ha pa3Bkrrve 14 pacrex Ha pacrr4TerHocrra.



Kpafinrare crofisocru - NDGI : -l orpasrBar rrbJrHara AefpaAallufl Ha pacrl4TenHocrra, AoKaro
NDGI +1 rroKa3Ba uHTeH3HBHo HapacrBaHe Ha JrncrHara 6Iaouaca Arv notBa Ha

pacrr4TenHocr. Ha ra3r4 ocHoBa Ar,rceprasmr o6ocsoBaBa rBbpAeHI,Iero, qe no3t4TuBHure 14

HerarHBHI4 croftHocrn Ha [HAeKca npeAcraBnf,Bar eAHa KoJll4qecrBeHa cKaJIa, Kotro Moxe Aa

6:s4e usnol3BaHa 3a orleHKa Ha Hacrr,nr4nr4Te [poMeHI,r B ropcKara pacrt4TerHocr.

O6pa6orxara Ha carerrkrrHure u:o6paNeH[t no3BoJlflBa Ia ce I43BJIeKar r,pllt:Hauh,

oru4cBaulr4 o6exrzre, Karo [oqBeHLr, pacrvrerHvr v cHefoBa MapKepn, KaKTo v Ia ce ynoBh

Ar4HaMHKara Ha o6errure rpe3 pa3nr4qHr4 BpeMeBLr rvaila3uau (cesoHra). I4snorgaaHnre
crrbrHr4KoBr4 AaHHn ca o6pa6oreHr4 3a fionyqaBaHe na TCT KoMroHeHTn (ruorcrocr u teleHocr),
HyxHr,r 3a reHepr4paHe Ha NDGI sa o6emure 3a BoAa Ir pacrl4TenHocr.

B 'rasn rrraBa AtrcepraHTbr e rroKa3aJr c[brHr4KoBt4 orITI,IqHI4 vr paglaptvt n:o6paNeunfl Ha

Tephropr4l4Te or BTopnr o6err, 3acerHaru or rrponHBHI4 AbxAoBe I{ npeAI43BI4KaHI4Te or rtx
Br4coKH BoAH14 Hr4Ba Ha peKHTe, upes o6pa6oreHr4 onrI,ItIHrI v parapHkr careJIHTHI4 I't:o6paNeuur
u [pnnoxeHa oprofoHaJrHa rpaHc<fopnaaunr 3a nonyqaBaHe Ha KoMnoHe'HTa ,,MoKpocr" Ha

3acefHaTaTa oT HaBoAHeHI4eTO TepHTOp[.[.
llaya 4, o3afJlaBeHa ,,AHarr43 Ha nonyqeHl4Te pe3yrrarv", BKJIloqBa aHarvrvlv+L4

pe3ynrarn 3a cbcrof,Hr4ero Ha ropcKara pacrr4TeJrHocr qpe3 npl4noxeHl4 Kaprl4 ctc crofiHocrt4Te
Ha NDGI ga o6ocHoeaHu rreprloAr Ha rlscrerBaHero.

B rasa rJraBa ca BKJrloqeHh Kapru u pa3cb)KAeHnfl 3a ABara o6ema Ha I43cneABaHero,

Kor4To [oKa3Bar Hacrbnvutr4Te rrpoMeHu B fopcKara pacrr4TeJrHocr e o6eKr ,,CvHlz,Te KaMbHI4" 14

Ha KoJrr4qecrBeHr4Te croftHocrvt Ha BoAHr4r KoMnoHeHT B l43cneABauun pafion Ha o6ercr ,,PeKa
THMoK" 3a pa3nr4qHr4 BpeMeBh nepnoAI4.

I4snorggaHero Ha re3u Kapru rro3BoJrrBa npocneAtBaHero Ha LuHaMr4Kara Ha

pacrrrrerrHocr-ra 3a KparKr4 rrepr4oAr4 or BpeMe. Torn no4xoA e flpnnoxnM h 3a 3eMeAeJIcKI4

HyxAl4 3a npocneArBaHe Ha AuHaMr4Kara H piBBlrTuero Ha KynTypr4 c no-Kbc BefeTauI4oHeH

IIep14oA.

ZsnorseaHlme xlacrz$ lz,Kar\nh Ha crofiuocrr4Te Ha NDVI h Ha KoMnoHeHTa -greenness ca

nz6patu c qen no-4o6pa h roqHa Brgyanrz:,awfl Ha pa3nI4r{HI4Te BI,IAoBe pacrl4TenHocr 14

Tr xHoro rep r4Top uan Ho p a3 np e re neHV e or l,r3c neAB anu n p aito u.
B gaxrrc.{eHr4ero AucepraHTbr rroAqepraBa, qe sa 6azara Ha nonyrreHr4Te pe3ynrarr4 qpe3

npzJroxeHr4.s rcona6zsarrlBeH noAXoA:a o6pa6orKa Ha carervfiHlt u:o6paNeHvrfl or oilTvtrHnfl vt

Mr,rKpoB6JrHOBr4r AHanUI3OH Ha eneKTpOMarHhTHr,rr CrreKTsp, 14 feHepr.rpaHr4Te KoMnoHeHTu

npKocm, 3eJteHocm v MoKpocm, ce AaBa Bb3MoxHocT Aa ce oueHtT HacT'bIil4JII4Te npoMeHH Ha

KoMnoHeHTHTe or 3eMHara rroBbpxHocr, sa us6paHHTe repr,rropt4r4 Ha h3cneABaHe..

6. HayvHll n HayrrHo-[prrJro)r(Hu npl,lHocu Ha Arrcepraur,roHHrrfl TpyA:
Karo qslo rroAKpenrM rpopnrynnpaHure B Ar4cepraur4oHHr,rr rpyA npr4Hou.r, Kor4To ce

3aKJrroqaBar o6o6uleuo n: paspa6oreHa e MeroAr4Ka sa 6aza oprofoHanr43npaHr cneKrpanHil
crfbTHr{KoBA AaHHV 34 ?r3CneABaHe 4 MOHr4TOpl4Hf Ar4HaMr4KaTa Ha fOpCKH eKOCr,rCTeMr.r;

BbBeAeHa e ruacuSrzxa\vfl Ha crofinocinre Ha KoMnoHeHTa greenness,3a Hy)KAr,rre Ha ropcKr4t
MoHrzropnHf; paspa6oreua e MeroAilKa 3a r43cJreABaHe Ha npocrpaHcrBeHo r.r BpeMeBo

pa3rrpeAeneHvre Ha HaBoAHeHr4 Tepr,rropr4t4 Ha 6asa orrrt4r{Hr4 n SAR cnrrHlaRoevr p.aHHvr v ca
BbBeAeHI4 HaaMeHoBaHVflTa Ha KoMrroHeHTATe greenness u wetness, Ha 6utrapcrcn e3r4K

cboTBeTHo, 3eIeHOCm A MOKpOCW.

flpneuau, ve nplrHochre ce orHacrr Ao noflyr{aBaHe Ha HoBrz 14 rrorBbp}(raBau\u
cbuecrByBaulra $arcrr v pLaHHla, pr vMa,r 3HaqeHr4e 3a aepoKocMl4qecKure vscre4BaHnfl vl

oKonHara cpeAa Karo ca c xapaKTep Ha HayrrHo-rrpHnoxHh.



7. Oqenrca Ha creneHTa Ha JurrHoro yqacrrre Ha AncepraHTa B flpnHocure:
flpuevatr, r{e Ar4cepraHTbr e yr{acrBan aKTr4BHo e 4eftuoc'rnre no paspa6orxure, Koero

ce BLr)r(Aa or reKcra ra ot ny6ruKaIrI{HTe rlo Al4cepra\t4flTa,
B o6pa:oearerHo orHorrreHr4e Ar4cepraHTbr e ycBor4n peAl4ua MeroAL{KI4 no o6pa6orrca

Ha AaHHV V KAprV OT eKCneAI,lrIt4OHHH H3CJIeABaHI4t.

8. Ilpeqenrca Ha ny6.nuKarItlLITe rIo ArlceprauuoHHnq rpyA:
fly6,rr.rxaqr,u4Te ro Auceprarlr4ATa ca 4 ua 6poit, ny6nurcynaH14 npeAI4MHo rlpe3 rocJIeAHI4Te

3 roAuuu li ca [peAcraBr4TeJrHh ga o6xsara Ha Ancepra\nflTa. Tpu ca BKr]oqeHLI a c6opuuqu Ha

Mex(AyHapogHrz xoHSepeHuzr,r, v ep.Ha - B Hayr{Horo cnncaHl4e ,,Ecological engineering and

environment protection".
Toea e ocHoBaHr4e Aa ce npr4eMe, r{e pe3ynrarnTe or r.r3cJreABatvrflTa no Ar4cepral\r4flTa ca

no3Haru Ha HayLrHara o6u1uocr.
Or6enrssaM, qe AncepraHT'br HsMa AoKa3aHo [o 3aKoHoycraHoBeH peA nnarilarcrBo B

Ancepraur{rra u Hayr{HVre cu rpyAoBe (Htr.24. ar.5 or 3PACPB).
HqNaaN{ o6rqn ny6luxaqnw c Iscepra+Ta v He cbM cBbp3aHo nuue c Hero no cMl4cbra Ha

naparpa$ l, r. 5 or,{on'srHr4TeJrHr.rre pa:nope46ra sa 3PACPE.
9. 3Ha.rul{ocr H rr3[oJr3BaHe Ha pe3yJrrarnre or AuceprarllroHHl,Ifl TpyA B HayqHara

H COrIHaJrHaTa [paKTHKa:

,{ucepraqraoHHHrr rpyA e rloJle3eH 3a npaKTlrKara, 3arrloro rrpr4naraHero Ha Iar6paHur or
AfiCepTaHTa IOAXOA H Ha MeTOAVKUTA rrO3BOJrrBaT Aa Ce B3eMaT IIpaBhnHA peueHl,rt 3a OIIeHKa

Ha cbcrorHr,rero Ha rrprrpoAHl4 o6ercru v sayflpaBneHlre Ha npoqecr4Te B eKocr4creMr4Te.

10. OueHrca Ha cr,orBercrBr{e na aeropeQepara c rr3ucnBaHuflTa 3a n3rorBqHero
My:

flpouerox BHr4MareJrHo aerope(fepara v KoHcrarr4pax, qe e c fio-roJrflM o6eu, 3aparv
roJleMr4r 6pofi rcaprr,r. Cnarralr, qe roft orpa3trBa KopeKTHo ocHoBHure qacrvt Ha Ar4cepra\t4flTa Ll

AaBa npeAcraBa 3a ctrrlHocrra ua paspa6orKara.
11. Mnenufl, rrperopbrn u Oerexrcu:

1. Cpeuar ce fipaBonr4cH14 rpeuKH 14 HeroqHocrr4 B TeKcra r,r orpoprr,trnero Ha

A14CepTaq14tTa.

2. B rcpu'ruueH ToH Mofa Aa KalKa, qe AucepraHr"br He ilpaBu pa3nuKa MexAy MeroAr4Ka u

MeroA, Koero ce BH)KAa or KoMeHTapaaa (crp.42),
3. IJnrupauara nr4Teparypa He e noApeAeHa, cbrJracHo vr3vcKBartflTa 3a Anceprat\ufl.

12. 3arc.nroqeHue:

.{ararr,t [oJro)KureJrHa orIeHKa Ha pe3ynrarure or paspa6orrara Ha AucepraqlroHHnr rpyA
Ha reMa "flpvrroNeure Ha Mynrr4Ancrrr4rrpr4napeH rroAXoA 3a MoHr4TophHr 14 npocrpaHcrBeHo-
BpeMeHeH alaaln4g Ha ropcKa pacrurenHocr r{ HaBoAHeHn repr,rroptu Ha 6aza guwaHrIHoHHa

u3cneABaHnr" no npoQecraouanHo HanpaBJreHHe 4.4, Hayrcu 3a 3eMtra", HayqHa cneur4aJrHocr

,,,{nctauquoHulr l43cneABaHI4r Ha . 3eugra h nrar-rerhre" H 3aroBa ure rnacyBaM
|IOJIOXZTEJIHO. llpe4rarav na .ritenouere Ha )Kyphro, Ha3HaqeHo cbc 3aroBea N34 or
28.04.2022r. Ha A[peKTopa sa Llncruryra sa KocMr{r{ecKr vtscre1BaHlafl vt rexHoJ]orr4u trpt4
E:slrapcrcara ana1eu:afl. Ha HayKHTe, Aa fJracyBar Aa ce npvcrrv Ha AH4pefi Cro.suoe CroqHoe
o6pasonareJlHara It HayqHa crefleH ",{oKTop" no Hayr{Ha cflerruanHocr ,,,{uctaHrlr.roHHtz
L{3cJIenBaHu.s Fra 3er\4.ara h uraHerr4Te"

PeueHgeur:
03.06.2022r
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Hurcora BH'{ee Koleo, 4.u.
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