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3a AhcepTaqnoHHr4F rpyA 3a npucbxAaHe Ha

o6pa3oBarenHara H HayqHa creneH ,,,QoKTop"

HA

KauennR fl rc6ouupoea Pa4eea
HA TEMA

,,h3non3BAHE HA EL|CTAHUl4OHHl4 METOAn npn nPOBEXAAHE HA
ME)I(R]4 H EH EKOI|O|-[4 Lt EH MOH 14TOP14Hr HA n pU POEH 14 OEEKTI4"

OT

npo+.ArH A-p Qrs. ranx. l-apo Map4upoclH
ceKqun "EucmautluoHHu uscnedeauus u F|4C" ua

l,4ucmumym sa KocMu.tecKu u3cnedeaHun u mexHonoeuu npu EAH UK4T-EAH)

OcHoeaHhe ga ilarorasHe Ha peueHsilsra

Hacronqara peqeH3ilF e r43rorBeHa cbfnacHo PeureHne Ha HayvHuF cbBer Ha

14K[/T-BAH (flpororon Ns 1/16.01.2019), 3anoae,q No 19/18.01 .2019 Ha ,.[rapexropa
Ha ]/K]/T-EAH, PeureHue Ha Hayvnoro xypr,r (flporoxon
Ns 1/05.02.2019) h B cborBercrBne c 9n.6 (1) n qn. 20 (3) or flpaarnHnKa 3a

ycnoBhnTa n peAa aa npu,qo6nBaHe Ha HayqH[ creneHil r 3aeMaHe Ha aKaAeMilqHt4

AnbxHocrn e EAH ra gn. 4 u V,n. 32 (1) or 3PACPE.

Oopruan na .qonvcru vocr
Or npe4ocraBeHrre Marepuanh or Kauennn Pa4eea, KaKTo t or

npeAcraBeHilTe 3a peqeH3ilpaHe h u3rorBrHe Ha craHoBrqa ,[ucepraqnoHeH TpyA t/
Aarope$epar e BnAHo,, qe ca y4oBnerBopeHil $oprvrannrare u3ncKBaHlln n ca
HanilLle Heo6xopnM[Te ycnoBHe 3a AonycTl4MocT 14 cTapTilpaHe Ha npolleAypaTa no

ny6nnvHa 3aulura Ha AilcepralltaoHHnn rpyg.

Kparril 6Horpa6ilqHh aaHHil

flpes 2005 r. KauennR Pa4eea 3aBbpr.uBa 6axanaeupcxa creneH B

VHneepcrrer 3a HallnoHanHo h cBeroBHo cronaHcrBo (YHCC) cbc cneqilanHocr
,,Me4qynapoAHt4 t4KoHoMt4t{ecKn ornouJeHilfl ". flpes 2009 r. nprago6hBa MarilcrbpcKa
creneH no cneqilaflHocrra "EKo.noft4fl h ona3BaHe Ha oKoflHara cpeAa" or Co$raficrra
yHhBepchrer ,,CB. Knnruenr OxpilgcKt4", Enonorh.{ecxn $axynrer. Or 2015 r. e
3aAoqeH AoKTopaHr e hHcrilTyra 3a KocMr4qecKil t43cneABaHu+ il TexHonornn KbM

EAH, ceKLI4fl -,,AepoKocMr4LtecKa ranSoprvraqhn". ABTop e na 15 crarnn n yL{acrHr4K B

5 exonoruqHil MeMyHapoAHt4 roH$epenqrara.

fl pe.qcraeeH n Nlarepilan il
- flucepraLluoHeH rpyA;
- Aerope$epar.



flpegcraaeHiler AilcepraqiloHeH rpyA e crpyKrypnpaH e 3 rnaBh v

3axnrc.{eHne c o6ul o6evr 131 crpaHilqil h cb4bpxa 40 $rarypra, 4 ta6nwrlu w

6w6nvorpaQcxa cnpaBKa ot 242 3arnaBVA (14 Ha roApnnvt-Ia il ocraHa nt re Ha

narvHrqa). ,[rcepraqiloHHlrrr rpyA n AaropeSeparbr ca oQoprr,teHil MHoro go6pe,
c t43qFno qBerHil Snrypr - Koero ornuqHo oHarne,qnBa il AonbrBa Marepvana, tA

Heulo Koero He ce cpeqa MHoro qecro - Ha1nncvre Ha BchqKh Snrypn ca vilTaeMn.
flpnnoxenvflT B Haqanoro Cnncux Ha npilerltTe cbKpat4eltA+ ynecHnBa qereHero il
Bb3npreMaHeTo Ha TeKcTa.

ArrvanHocr Ha reuara
EeecnopHo n Kareropilt{Ho AoKa3aHo e, qe AilcraHqiloHHhre aepoKocMt4qecKh

TexHonoruu ca MoulHo n e$errueHo cpeAcrBo 3a il3yqaBaHe Ha npilpo,qHil,
aHTponoreHHV tA npilpogHo-aHTponoreHHil cr4creMil. B oco6eHo Br4coKa creneH ToBa

ce orHacn 3a eKonorfiqHHf, MoHr4Top14Hr, rorlro npegcraBnflBa cncreMa 3a

na6nrc4enne, aHanv3, oLleHKa il nporHo3upaHe Ha cbcronHnero Ha KoMnoHeHTilTe

Ha oKoflHara cpega il npe4ocraas hreo6xoAilMara ruSoprvraqv+ sa $oprvrynr,rpaHe il
pean[3npaHe Ha HatZ-a4erearnu MepK[ v geilctena. HecnyvarZHo raKbB BvlA

MoHt4Topl4Hr e eAilH or npilopr4Ternre na EeponerZcrara areHLlkln no oKoflHa cpe4a
(EAOC) t Ha pe4uLla HaLl4oHanHil MoHr4ToplrHroBn cncreMn, BKntoqilTeflHo tA

HaqnoHannara cilcreMa 3a MoHt4Top14Hf Ha oKoflHara cpeAa (HCMOC) Ha

Peny6nrra Sunraphc. ExonorilL{eH MoHkrropr4Hr c u3non3BaHe Ha aepoKocMt4qecKyl

TexHonor[n e B ocHoBara Ha ycvnv+Ta Ha OOH sa ycrorivr4Bo pa3Bilrue, eSexrnBHo
ce nphnara B HaqnoHanHnre napKoBe na CAI!, npil peAnqa BaxHn npilpoAHr4

o6errn a Kanaga, lOxHa A$pnra, Pycna, Kwail v Apyrvl crpaH[. Bcr.{ro roea
onpeAene TeMaTa Ha HacToFuvtfl AVcepTaLluoHeH TpyA KaTo aKTyanHa.

Uenil h saAa.{n Ha .qilceprauiloHHils rpyn
L{enra Ha AucepraLliloHHr4n TpyA e paspa6orBaHe il npilnaraHe na Merogrra

3a MeXqnHeH eKonorrqeH MoHhropuHr (UMEM), c KoflTo Aa ce n3BbptuBa
Ha6nrc4enne Ha pa3nilqHn BilAoBe eKoct4creMn L{pe3 n3non3BaHero Ha

AhcraHqiloHHt4 TexHonorilu. 3a nocrilraHe Ha ra3r,r qen AoKTopaHTbr cil e nocraBrn
4 sagauv, Kol4To cnop.q MeH ca arqeKBarHil Ha nocraBeHara qen.

flogFraeaFte Ha npo6neMa

,[ncepranrur no3HaBa rurHoio go6pe npo6neua, Koero e BilAHo KaKTo or
aHaflnTilL{HOTO, TBOpqeCKO 14 Kpl4Tl4r.rHO U3nOn3BaHe Ha flilTepaTypHrTe h3ToL{HL1l_lLt,

TaKa I oT TeopeTnqHilTe n3cneABaHug, npeAnoxeHilTe MeToAl4Kt4 lA

eKcneprMeHTan Ht4Te H3cfl eABaHVF.

B l-naea I

c npoBex{AaHe

BHNMAHhC C

ce npegcraBn cbBpeMeHHoro cbcronHile na npo6neMilTe cBbp3aHil
Ha eKofloruqeH MoHt4TopilHr Ha npnpo4nr o6errh, Karo cneqranHo
or4eneHo Ha AilcraHqhoHHilTe rexHonorril. flogveprana e



aKTyanHocTTa v Heo6xoAl4MocTTa or npoBex(qaHeTo Ha MeXqhHeH eKonorrqeH
MOH14TOp14Hf.

l-naea ll e nocaereHa Ha paspa6oreaHe Ha MeroAonorn+ 3a npoBexAaHe Ha

MeXqnHeH eKonoruLteH MoHr4Topunr (MEM) na 6asara Ha aepoKocMr4qecxu 4aHHu. B
oTAenHnTe ToLlKl4 Ha ra3il ff'raBa ca pa3ff'reAaHV KpnTepilnTe 3a n3BbpuiBaHe Ha

MEM, KpilTepililTe 3a raeOop Ha AaHHu, nogxoAhre npu r43Bbpr.lBaHe Ha MEM,
Mero,q[ Ha o6pa6orKa n Mero4ilKara 3a MEM npil il3cflegBaHe Ha nphpo4nn o6exrn.
MareuarnqecKilTe $opnaynra AaBar Bb3MoxHocr Ha ArcepraHTa Aa aHann3t pa n

OLleHn Bb3MO)KHl,1Te CTaTUCTl4qeCKil rpe[UK],1, a CbU]O V raKABa KOilTO 6nxa
Bb3Hr4KHaflh B npoqeca Ha xnacn$uraqttr .

flpnnoxenne Ha MeroAHKara 3a Mex(qilHeH eKororilLteH MoHr4TopnHr 3a
nphpoAHt4 o6errn (rrn enaxHa 3oHa, npilpo4eH peaepaar) e o6err Ha l-naea lll.
l4scne4aar ce 4 BVAa npupoAHr4 o6erru (cnope4 uen no46paHu yAavHo), Karo 3a

BceKil e ycraHoBeHo Hafluvhe vnlA orcbcrBile Ha npoMeHil Ha 6aeara Ha

AncraHLll4oHHt4 AaHHU c MHoro BncoKa npocrpaHcrBeHa pa3AenrrenHa cnoco6nocr.
l4sao4rre orpa3flBar npaBAilBo pa6orara n nony\.teHnre pe3ynraril B

n3cneABaHuATa B oTAenHHTe rflaBil.
B 3arnto,{eHilero ce npaBn KparbK o6o6r4eH aHanr3 u ce AaBar npenopbKr 3a

6u4er4o pa3Bnrile il HaAfpaxAaHe Ha nocrhrHaroro B l43cfleABaHero no

AilCepraqvoH'Htaq TpyA.

r3cneABaHe h c npilHochTe

,flncepranrbr e npeAnoxiln Mero4r4Ka, KoFTo ocilrypFBa chcreMeH noAXoA 3a
Korll4qecrBeHa oqeHKa Ha npoLlecilTe B eKoct4creMara Ha 6aeara Ha

aepoKocMt4qecKil ,qaHHn u ueo6paxeHilF 3a KpilTt4r{Ht4 r4HTepBanr or BpeMe B

paMKilTe Ha perynqpHt4F MoHl4TopnHr. Tecroenre y.'tacrbqt4 ,,BflaxHa 3oHa

,,HefoBaH", pe3epBaril ,,fleuJHhqa", ,,,QoflHa ron.{l4g" vl ,,ClAHlA 6p1f", B Kol4To cg
oqaKBar Al4HaMrqHr npoqech B npoMgHara Ha cbcrocHilero Ha eKocl4creMilTe ca
nog6panra cnonyvnilBo tA qenecuo6pa3Ho, Karo ,qerafinHo ca pa3rne4aHil
MecrononoxeHilero, Snouro-reorpa$crara v Ono-reorpa$cxure xapaKTepilcrvlKtl,
KnnMaTa, BVAa n CbCTOf,Hl4eTO Ha pacTilTenHoTo noKpl4Tile n noqBeHilTe.
lzlso6paxeHVAra or Sentinel-2 ra aepo$orocHr4MKnre c B[coKa npocrpaHcrBeHa
pa3AennrenHa cnoco6nocr cblt1o m no46paHil cnoflyqr'tr4Bo t4 qenecbo6pasHo. l-1pra

[HTepnpera[v8ra t4 aHanv3a Ha nonyqeHilTe pe3ynraril ou_le BeAHbx v ce
AeMOHCTpilpa B[COKara KoMnereHTHocr Ha AncepraHTa no reMarnKara Karo qFno,
KaKTO n BereTaqiloHHilTe ilHAeKCl4.

fly6nraxaurara

,[racepraHTbr e npeAcraBiln o6u]o 4 nylnvxauw, B Kot4To ca orpa3eHil n
anpo6npaHil pe3yflrarrre or n3cne4BaHuAra no AilcepralliloHHl4n TpyA. ,[ae or rnx
ca caMocroerenHil, a ocraHanhre c ou-le ABaMa cbaBTopu. Tpn or ny6nnxaqtttre ca
na anrnvthcKn e3ilK, rato 2 or rsx ca e vyxovHa - Kranup r l-epnaauun.



Aeropedepar
AaropeQeparbr c o6eu 52 upanwlr4 orpa3nBa npaBAilBo cbAbpxaHilero Ha

,qilcepraqnoHHt4F TpyA t4 AaBa AocrarbvHo 4o6pa npeAcraBa 3a Hero.

flpnHocr
,QorropaHTbr e Qoprvrynrapan 5 npraHoca, Kor4To npileMaM H npr3HaaaM. Hafi-

o6qo re ce orHacer Ao cb3AaAeHara Mero4nKa 3a Me)KqilHeH eKonorilqeH
MoHt4Topl4Hr Ha onpe4eneHil npilpogHr4 o6exrn 3a oLleHKa Ha cbcronHilero Ha

KoMnoHeHTHTe Ha eKocr4creMara c h3nofl3BaHe Ha aepoKocMrqecxa un$opMaqhn.
Tegn nphHocr4 o6orarRear KaKTo reopilFTa, TaKa il npaKTilKara, 3auloro
nphnaraHeTo Ha MeToAuKaTa U-le no3BoIl4 B3[MaHe Ha arqeKBaTHil pe[JJeHt n npn
oLleHKa Ha cbcronHilero Ha nptapogHra o6errtA v ga ynpaBneHne Ha npoqecure B

eKocl4cTeMnTe. A MexlquHH14fiT eKor]orilLreH MoHt4TopnHr Ha 6aeara Ha

AilCTaHL{l4OHH14 aepOKOCMt4qecKil TeXHOflOrril MOXe Aa Ce OnpeAenil Karo
nHoBar[BeH nHTerphpaH noiqxoA, cBbp3Bau] eKo.noruqHure acneKTH c
npocrpaHcrBeHo-BpeMeBo il3MepeHile. Cnope4 MeH ToBa e Hafi-eaxHilFT npnHoc or
il3CneABaHeTO.

O 6n-lo en e.{arne H ne or .qnceprauil o Ft Ft ns rpv4
Cnopeg MeH npeAcraBeHara AilceprallilF npegcraBnrBa eAilH ea4un6oven r

3aBbp[ueH TpyA, noKa3Baul 4o6poro no3HaBaHe Ha npo6neM4Te no reMarilKara il
npaBilnHilFT noAXoA npil H3cneABaHero uu. AnanrrilqHo e o6pa6oreHa 3Ha.lrrenHa
no o6ev flilTeparypa u ca noflyqeHil LleHHh 3a reopilnra n npaKTuKara pe3ynraril.
or qnnocrHr4fl aHarh3 Ha MarepilanilTe no AilcepraqvoHHvtl TpyA Moxe Aa ce
3aKnrcqil, .{e ror e nilLtHo Aeno Ha aBTopa il HFMa AaHHLt 3a nnarilarcrBo,

CuetuecrHil nv6nHxauhil
Hsuau cbBMecrHu'ny6nuxa qtAn c A[cepraHTa.

l4gnongaaHe Ha pegvnrarilre or .qilcepraunoHHilq rpyA
Peaynrarrre or il3cneABaHnATa B AhceprallnoHHt4n TpyA Morar Aa 6u4ar

u3non3BaHr eQexrrBHo or 3ailHTepecoBaHh BeAoMcrBa r,r $rapvrv npv B3nMaHe Ha
pelueHug npil oLleHKa Ha cbcroeHr4ero Ha npilpoAHt4 o6errr h eKoct4creutA n 3a
ynpaBneHue Ha npollecilTe B TFX.

flpenopuril il sa6enex[
l-lpu npe4BaphreflHara

sa6enexxn il npenopbKt4,

oKoHqaTenHilF BapnaHT.

,l

3au{nTa Ha AilcepTaqvo{Ht A TpyA l4MaX HffKOnKO

noqTn BcilqK14 oT Kot4TO Ca B3eTn npeABilA npr

lo6pe 6u 6uno Aa ce cna3Ba eAilHHa HoMepaqng Ha nrreparypHrTe
t43ToLlHl4ql4 e ,QncepraquoHHl4l TpyA 14 Aerope$epara, TaKa KaKTo e HanpaBeHo 3a

Qnrypnre.
Haacnru4e cfl eABa Aa ce nuue,,npocrpaHcrBeHa pa34enilTefl Ha cnoco6Hocr",

rurl xaro nMan Apyrn B[rqoBe pa3AenilTenHil cnoco6Hocrr,



3a ,.{ilrareng, Hecneqnanhcr no KocMl4.lecKil TexHonoriln, 6u 6uno nHTepecHo t4

none3Ho Aa vMa KparKa (nonoenH-e4Ha crpaHhlla) uHQopvat-ltA+ 3a ocHoBHnre
op6uranHt v anaparypHl4 napaMerpil Ha cnbrnnxa Sentinel-2.

Cnope,q MeH TB'bp4eHilero Ha crp. 105 ,,,.,MHoro BncoKa Kopenaqilfl Mex,Ay
crotZnoctnte Ha NDVI or 0110512016 u 1010612016, Karo roeSnquenra Ha

KopenaLlng R2 = 0,678", e AhctryciloHHo.

,[ucepranrbr 6r Mbrbn Aa HanpaBr on]4T Aa noApa3Aenil npilHocllTe cv Ha

HayqHil, HayHHo-npilfloxHr4 n npilnoxHu, vnv noHe Ha ABe oT Te3u KaTefopun.
3a6ennsaar ce Hf,KonKo npaBonilcHr4 u nyHKToaqiloHHt4 rpeluKr4, Koero e

cbBceM npene6pexnMo na Sona Ha, 3a cbxaneHhe, Bce no-cnaAaulara rpaMorHocr
Ha MflaAOTO nOKOneHile.

Cuecela oqeBilrqHo e, Lre HanpaBeHilTe KplrrllqHr 6enexKu ca or Qopnranen
xapaKTep il ecrecrBeHo Ht4 nafi-uanxo He HaManFBar 3HaqeHtaero il npilHocHilTe
eneMeHTil Ha AilceprallnoHHl4F TpyA.

3arntoqeHue

OqeHxara Mil 3a npegcraBeHnf, AnceprallnoHeH TpyA e n3qnno noroxrrenHa,
rutl raro rotl oceeH Ka3aHoro no-rope orroBapfl n Ha n3vcKBaHnlra na 3PACPE ra

Ha f'lpaaunnura Ha EAH, nopaAu Koero y6egeHo npeAnaraM Ha yBaxaeMnre
qfleHoBe ua Hayvnoro xypl4 Aa ce npncb4r4 Ha Mar. KauennR r|ro6orvrrapoea Pa4eaa
o6pasoearenHara u HayqHa creneH ,,,!oKTop" e O6nacr Ha Bnc[Jle o6pasoaanne
4. ,,[lpnpoAHu HayKn, MareMarvta v nHSopnltarilKa", [lposecnonanHo HanpaBneHile
4.4. ,,HayKil 3a 3eMFTa", Hayvna cnellhaflHoct ,,,[ttcraHLlt4oHHt4 r43cne4BaHun Ha

3eugra t4 nnaHerilTe".

CoQrn,
25 $eepyapu 2019 r.
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