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Omuocuo: Kourcypc 3q npudo6ueaue Ha arcadeuuuua dnuctcuocm

"npoQecop"e npoQecuoHanHo Hanpalneuue 4.4 Hayrcu sa 3eltnma, HayuHa

cne1uanHocm: ,{ucmauquoHHo uscnedeaue ua 3elanma u nnaHemume, o6neeu e

dtpcrcaeeH lecmHurc 6p. 98 om I3.12.2019 e.

KanAuAarbr AorI. A-p feoprz Hzronaee XereB e poAeH npe3 1969 r. s
rp. Byprac. llpes 1995 r. rrpzAo6usa crerreH Marucrrp reonor no pyAHrr Lr

HepyAHr4 rroJre3Hr4 rr3KorraeMu, (LIuxeHep-reonor ro pyAHvr 14 Hepy4Hrr rroJre3Hr4

z3KoraeMu) n MfY-CoSzx. B ueprao4a 1998-2000 r. pa6oru Karo creqvarrr4cr
s feororvqecKr{ r4Hcrr4Tyr ,,Cr. ,{uvrr,rrpoB" - BAH. B nepuo4a 2000- 2010 r.
3aeMa nocneAoBareJrHo AnbNuocrr4Te crrerlr4anr4cr, Hayr{eH cbrpyAnzr III, II u I
creneH n I4tcruryr 3a KocMr{qecKr4 r43cJre ABaHLrfl, rr rexHoJrorrrr{ - BAH. B
neprroAa 2010-2015 . e rJraBeH aclrcreHr B Wucturyr 3a KocMtrrrecKrr
r43ane4BaHr4fl 14 TexHoJrorlrz BAH. Or 2015 r. e AorIeHT 14 pbKoBoALr

na6oparopux,,lloreBr4 rroAclbrHr4KoBrr r43MepB aHwfl" B cbrrln.rr r4Hcrrrryr. llpea
2013 r. 3aqr4raBa AoKropcKa Ar4ceprarlur ro HayqHa crerlr{anHocr 01 .04.12;
(lucranqvroHHvr LI3cneABaHLrfl. Ha 3err4.f,ra r.r rrJraHernre) na reMa: ,,Irlscle4taHe
Ha BynKaHoreHHI4 crpyKTypI'I e pafioua Ha r43ro.rHra PoAonr4 r{pe3 AncraHrIuoHHLr
MeTo.rIr4 ulVIC".

Kan4u4amr 3aeMa pa3rr4rrHt4 aKaAeMurrHrr pbKoBoAHr4 AJrbxrHocrra
npeAceAarerr Ha OC ua I'IKZT-EAH (2010-2011 ..); r{rreH Ha,,KoMncprn 3a
MnaAr4 yyeHr.r" runa VII OC na BAH (2016-2020 ..); qrreH ua VII OC Ha EAH
(2016-2020 ..); rrreH ua HayueH Creer naVTKWI-BAH (or 2019 r. Ao cera). Or
2019 r. e 3aMecrHrrK AI{peKTop sa Vlncruryr 3a KocMr4rrecKr4 t43cJre4BaHvrfl u
rexHoJrorvvr- EAH.

Anaragtr lr cupaBKara Ha HayKoMerpr,rr{Hr4Te uoKa3areJlrr B cborBercrBlre
MIzHI4Ma[HI4Te HaIII4oH€urHu v3r4cKBaHvrfl fro rrJr. 26, an 2 u 3, cborBerHo Ha
rr3r.rcKBaHr4flTa [o qn. 26, aL 5 uoxasa, r{e KaHAr,rAaTbT Aor{. A-p feopru xeres



noKpI4Ba HyxGI{flT Mr4Hr4MyM OT TOlrKr4 KarO BbB BCHr{Krr lpynuTe OT rroKa3aTeJrr4

c n3KrrorreHr.re Ha rpyra A (npra rpyru B, f, A z E) HaAXBbpns ueo6xoauMvrr
MI4HKTMVM OT TOTIKU.

OcHosHure [ppIHocI{ Ha Ka:a4u4ura aa cBbp3aHrr cbc cneAHlrre
TeM aTLrqHI{ H arrpaB lreHvrs.i

- lucramlLIoHeH I4 Hzl:eMeH MoHHTopr.rHr Ha 3eMeAeJrcKr4 rynrypu - 1.

c pa3nr4qHa

TOqHOCTTA HA

Paspa6oreHa Lr anpo6npaHa e MeroroJrorr4fl 3a orIeHKa Ha cbcro.f,Hraero Ha
3eMeAencKI{ Kynrypr4,2. Oqeueua e eSer<ruBHocrra Ha KaprorpaQnpanero Ha
3eMeAencKpr KyJrrypr{ rro crrbrHr4KoBr4 uzo6paxeuun
npocrpaHcrBeHa pa3Aenr4renHa cuoco6uocr (IIPC), 3. OqesKa Ha
olpeAen-flHe Ha IIapaMeTpV Ha IIoceBLI oT 3eMeAeJIcKI4 KynTyplz rlpe3 ua6op or
BEICTAUI{OHHI4 I4HAEKCLI.

- Passzrue rr rpaHcQep na rexHoJrorurvr 3a Ar{craHrluoHHo Ha6nro4eHue Ha
3enrxta, reorpa$cr<rz uu$opMarluoHHu ckrcrevrz (fI4C) u uaservrHr4 MeroALr 3a
I,I3cneABaHe Ha rlpl4poAHara cpeAa - t. Paspa6oreua e MeroAr4Ka 3a [pLrJro)KeHue
Ha OIIbTHT4KOBLT U Ha3eMHI4 AAHHVT npr4 r43CneABaHe Ha 3eMHOTO UOKpLrTLre,

reonropQoJloxKl{ o6erru I4 TeKToHcKr4 rrpoqecu,2. Tpauc$ep Ha rexHonorr4rr 3a

ALIcTaHIII4oHHo na6lro4euze Ha 3eM.sra ilpr4 npoBe)r(AaHe Ha naHAruaQrno-
eKo Jrof r4qe H MoHr.rTopr4 Hf Ha Tepr4 To pr4flT a na Erlrapnx .

flrpnuar npI4Hoc e cBbp3aH c paspa6orBaHe Ha MeroAonorr4fl,3a orIeHKa
I4 KaprorpaozpaHe Ha cbcrotHl,Iero Ha ceJrcKocrorraHcKr{ rroceBr4 c rr3rroJr3BaHe
Ha MHorocreKrp€trlHl4 Iaso6paxeuua or crrbrHr4rlr4re SPOT5/HRG2 XS Lr

Sentinel-2au 2b, or cneIII{ankaupaHara 6esrwrorHa JrerareJrHa cr4creMa (BnA).
fenepupaHl4Te AaH:nvr ca opfaHu3upaHvr B cnerlrzanvrcr4paHa reo-6asa AaHHLr.
Oqenrara e H3BbpIueHa rrpe3 rl3rroJr3BaHe Ha na6op or 6uoSrcr4rrHlr rrapaMerpkr
Ha rIoceBI4Te - HaA3eMHa 1uovaca (AGB), ctAbp)KaHue Ha a3or B HaA3eMHara
6Houaca (N), zn4eKc Ha JII,IcrHara rroBbpxHocr (LAI), Af,n or noBbpxHocrra Ha
rlor{Bara noKpzra c pacrklTenHocr (fCover), cbAbp)KaHrre Ha xnopoSun B

IrkraHara Maca (CCC) u Afln Ha a6coplupaHara $orocuurerlrrrHo aKTLTBHa

pa[laar\ufl (fAPAR). Mero4zKara e anpo6upaHa Ha rroceBr{ or 3r.rMHr4 panvr\a vr

rlrueHl,Iqa, qapeBI4r{HI4Te noceBrr. Ha 6asa Ha paspa6oreHara MeroALrKa
cbBMecrHo c KoJrerr.r or I4KI4T-EAH u LIfIA3P ,,H. llyurxapoB" e cb34a1oaa,
eKcrIepI4MeHT€LIIHo recrBaHa u fiarenrHo 3arrrr4TeHa r4HTerlprrpaHa cr4creMa 3a

A'IATAHTTIOHHO OilpeAen.rrHe Ha cbcrorHrlero Ha rroceBu Ha 3eMeAencKll
Kynrypz. Tt ocurypflBa cb3AaBaHero Ha orIeHbqHZ reopeQepvrpaHu pacrepHlr
Kaprl4 Ia rpa$urcvr Ha na6op or napaMerpr4 Ha rroceBa, KaKTo u Ha orleHbqHa
reope$epvrpaHapacrepHa KaprLI Iz rpaQraxra na o6uqoro cbcrofl:avre Ha rroceBlrre
B TpI4 kI .reTvlpu cTeTIeHHLI cK€UIV Ha CbcTotHLIe vM. Arrleura Ha npr4nOXeHI4eTo
Ha MeroALIKara e 3a nocrorHeH KoHTpon Ha B3err4Te MepKr4 (oueparuneu
MoHI4Topznr) no orHolrreHLre Ha ua6ruo4aBaHr4Te 3eMeAencKr{ Kynrypn qpe3
orleHbqHr4 KaprorpaQcru rpoAyKrr4.



flprznocrr e puBBr4'r vr 3arrlr{rerr c 5 ny6nvKaL\r4kr (84_6; B4_8; f8_6;
f8_9; f8_14), 5 Aor<naAa (2;3; 4; l2;13), 3 luayrtlnkr npoeKra (EI6 2;EI7_l;
El9_l), eAurH reoun$opMar{r4oHHr{ npoAyKr (2) Lr IAlaH rrareHr (823_l).

,,{ocruranero Ha HayqHara paspa6orKa Ao [areHT AaBa ocHoBaHlre Aa ce
cM.ara, rre or KoJreKTraBa rro paspa6orBaHe, s rcofiro yqacrBa KaHAnAara ca
IIOcTI4THaTI4 3HaqI4MI{ pe3ynTaTLI c BI{CoKa [paKTLIKO-npunOXHa CTOLIHOCT.

Bropuxr [pr{Hoc e cBbp3aH c or{eHKa Ha eQexrzeuocrra Ha

Kaprorpa$upauero Ha 3eMeAeJrcKrr KyJrrypu, qpe3 Lr3non3BaHe Ha crrbrHlrKoBLr
uzo6paxeuut c lavrcKa pr cpeAHa IIPC. I4gnongnaHr4re Lr rpunoxeHlr
r,rso6paxeHvrnra or crrbrHr4rlrare SPOT-VEGETATION (l km), PROBA-V,
(100 m n 300 m) z Sentinel-2 (10 m, 20 m ra 60 m) ca opraHr4sr4panvr B ABe reo-
6asu AaHHI{. I4suorgsaHlr ca pa3nvrrluLr rroAxoAr4 rrpr4 orleHrBaHe Ha

eQerrznuocrra npLr KaprorpaQrapaHe Ha rpr,r Ao rrer KJraca Ha 3r4MHr4 r{ JrerHLr

cencKocrorlaHcKl4 Kynrypl4. Kaprorpa$crzre rpoAyKrr.r ca nepz$vrlupanvr c
Ha3eMHLr Aa:e^H:a. Zgnorgsaulrre BpeMeBLr cepufl. Ha NDVI AaBa 4o6pz
pe3ynrarrz caMo npr4 Kaprorpa$zpaHero Ha 4Bara KJraca Kynrypr4 - 3vrMHLr u
JIerHI4, AoKaro noAxoAbr c r43rroJr3BaHe Ha Ar4peKTHo o6yvenr.re Ha

rloAlrlKc e JrHara rracz Qux arlufl, Ha crrbrHr4KoBlr ras o6p axe Hvrfl c rro - Bkr coKa IIPC
rIoBrIIrIaBa rorrHoc. Ta vr AaBa Bb3Mox(Hocr 3a KaprofpaQrapane Ha rpv Ao ner
KJIaca ceJrcKocrorraHcKr4 Kynrypra (nurenuqa, parrnr\a, qapeBwla n crbHrrorne4).
flpzroxenur noAXoA norBbplr4aBa, rre AaHHZ or Sentinel-2 Morar Aa ce
LI3rIOJI3BaI eQercrZBHO 3a Cb3AaBaHe Ha TOqHr4 KAqTVT sa B:zAA Ha KyJrTypr4Te B

pa3nr4qHlr 3eMeAencKrr pafiouu B Elnrapux, Karo rorrHocrra Bapvpa B

pa3nr{rrHlrre pafiouu.
flpr,rnocrr e 3arrlureH r{pe3 5 uy6nurcarJr4pr (B4_1; B4_5; B4_7; f8_?;

f8_5); 4 Aor<naAa (5;9; 11; 16);2 HaytrHu rrpoeKra (El6_4; El6_5) z 2
reounSopMarluoHHra npo4yxra ( 4; 5).

Tperzxr npr{Hoc B rlbpBara reMarr4.rHa o6racr e cBbp3aH cbc cbcraBrHe
v oIIeHtBaHe ca perpecuoHHz MoAeJrr4 3a H3qucr.f,BaHe Ha 6no$uzvtuuu
napaMerpll Ha rloceBlalrra6azara na na6op or Bererar{LroHHr4 r.rHAeKcr4 (BZ) upes
I{3rroJI3BaHe Ha MHorocrreKTp€urHLr uso6paxeHlrr or cnbrHrrrlure Sentinel-2a u
2b n or ctrelll4iulI43vpaHa EJIA, kr ca BepvQuqzpaukr c Ha3eMHvr Aa;n:atr. ,{aHnzre
u o6pa6orKara "t ,u op.u"rrlpall e reo-6a314 AaHn.z 3a Bc{Ko or recroBlTTe
rloJlera. ClcraeeHzre Kaprl{ Ha napaMerpr4Te Ha rroceBure orpa3rBar B

3HaqlzTerHa crerleH rlpocrpaHcrBeHoro pa3[peAeJreHr4e Ha crofinocrzre Ha
cborBerHux 6uopwl4r{eH IroK€BareJr, perr'rcrpr4paH npn TepeuHu na6lrcAeHr'r-fl.

Ilpunocrr e pzr3Br4r 14 3arrlureH nocpeAcrBoM 4 rty1rrurca4uu (Ba_a;
B4_9; f8_1; f8_10; eiluH HayqeH rrpoeKr (EI6 2) vr ABa reouu$opMar{noHHkr
rpoAyKra (2;3).



I{ererprzxr npLrHoc e o6nrpraH c BTopara reMarr4qHa o6nacr vr e
cBbp3aH c opraHlr3r4paHero ua na6op or MeroALr 3a v3arreABaHe Ha 3eMHoro
rroKpr4Tlre, reovopQoJro)KKr{ o6er<rz v reKToHcKr,r npoqeckr rrpe3 npunoxeHLre Ha

crlbrHrlKonu zso6palKeHufl..I,IsuorsnaHlr ca AaHHr4 or pa3nnrrHr4 crrbrHuqr4 r,r c
pa3nuqHa IIPC. Te ca opraHr43lrpaHvr e reo-6a3vr Aa:rrHvr n ca o6pa6orenz n fI,IC
cpeAa. Ycneuruo ca npuJro)KeHr.r crrbrHr4KoBr,r p.arr;a c Br{coKa IIPC sa
KOJTZTIeCTBeHaTa OIIeHKa Ha TOqHOCTTa Ha qerkrpr,r OT I43IrOJI3BaHI4Te, CbC

cno6o4eH Aocrbrr, rno6amru npoAyKTr.r, orpzr3.sBarrlr4 npoMrHara Ha 3eMHoro
noKpl,rTr4e BbB BpeMeTo Ha Tepr4Topr{rTa Ha rIeHTpaJrHa ro)KHa v u3TorrHa
Enpona. I4snorgeaHz ca Ha3eMHr4 14 AvraraHrIr4oHHH AaHlr;a npu anurug Ha

ropr4Te u KapcToBZTe

crorraHcKara 4efiHocr,
r,rKoHoMrzqecKr4.sr $arrop Bbpxy 3eMerroJr3BaHero, a or raM r4 Bbpxy caMure
cucreMrr, or Apyra. CreAaAeHa e v reo-6asa AaHHu 3a MoAeJrHr{, TecroBr4

KapcroBr4 pafiouu Ha repr4TopvflTa Ha crpaHata. flpuJroxeHara MeroAr.rKa 3a

oIIeHKa Ha reoJro)r(Kr4-f, pr,rcK, qpe3 r43rroJr3BaHe Ha ArrcraHrllloHHr4 AaHlrtvr s MC
cpeAa B Ar{cepTarluoHHaTa Te3a e rrpeAcTaBeHa BbB BvrA Ha KHLrfa.

I4guonssaHr{Te B He-s na6op MeroArl 3a pa3no3HaBaHe Ha H€BeMHr4

reorr,ropQoJrox{Kr{ o6errz r4 crpyKTypH, rrpe3 crrbrHr4KoBkr I{aH]F^u ca Aopa3Burr4 kr

paLIOHZ B Buraprax, TrxHoro orpa)KeHkre Bbpxy
oT eAHa cTpaHa kr BJrr4{HLreTo Ha coquarrHo-

u xnaczQzqlrpaHe

4eQopvarlr4oHHr{
re ona op S o Jr o)KKlr aHaJrtr3u.

flpnHocrr e ckrHre3r.rpaH upaspa6oreH qpe3 8 uy6nrara\ur4 (Ba];84_3;
B4_10; f6_1; f8_4; f8_8; f8_11; f8_15); g HayrrHr4 AoKnaAa (8; 14; 15);3
HayqHH npoeKra (E1 5_1 ; El7 _2; El 6_3) u 2 reouuQoprvraqzoHHlr upo4yrra (1,
7).

Pagnurvlero I4 opraHI{3aIIVflTa Ha MeroAlr r{ MeroAonorr4Lr 3a rd3cJreABaHe

Ha 3eMHoro tloKprrrr4e, feoMopQonoxrn o6eru4, TeKToHcKr4 rrpoqectrv orIeHKa
Ha reonox(KLI-s pI4cK rlpe3 [pvJroxeHr{e Ha crIbrHLrKoBz z:o6paxeHufl vrv.at
BaxHo IpaKTI,IKO-IpUnO)KHO 3HatreHlre B npoqeckrTe Ha p€BperxaBaHe He caMo
Ha HayqHra npo6reMl,I, Ho 14 3aqa'r.r4 or pa3nr{.ruu cQepu Ha cronaHcKr4fl. kr

o6lqecreeH )KI4Bor, a B orrpeAeJreHr'r cttyuafi [pqKo orHac{ulz Ao c[acrBaHero
Ha qoBeIrIKI{ )KLIBOT 

r

llerulrr npl4Hoc cblrro e BbB BToporo reMarrrqHo HalpaBJreHr4e Lr HacoqeH
KbM rlpunolKeHl,Ie Ha Ar4araHrlr4oHHrrre MeroAu Ha lr3cneABaHe r4 reolpaQcrure
ranQopuaqlIoHHl{ cllcreMr4 npra [poBe)KAaHe Ha nan4uraQrHo-eKoJrorur{eH
MoHI,ITopI4Hr. I4suolsnaHz ca Bb3MolKHocrr4Te vr npeAlrMcrBara Ha

AI{CTaHIIVOHHI,ITe I43CneABaIJI,Ifl, 34 TOqHO OrrpeAeJrf,He Ha fpaHr4rlaTa BoAa-cyua
[pu I{3cneABaHe Ha H3MeHeHZero Ha BoAHoro orneAano Ha .rs. Cry4eHa u ilpkl
onpeAen.sHe Ha xapaKTepr4ervrKkrre na 6peroBara JrrrHurfl, Ha crpaHara, nefiuara
Qparranna pasMepHocr vr KpvrBvr:r'a. onpe4erenz ce reoJroro-

rrpr4noxeHr4 3a pa3rro3HaBaHe

onpeAen{He Ha cbBpeMeHHr4

Ha KpbroBLr crpyKTypr4,
npoqecr4 u cTpyKrypHo-



reoMopQoJlox{Kl4Te xapaKTepucrvrKvr Ha rlepuouopcKa 3oHa (orono 50 km
orcro{Hlle or 6pera) na Peuy6nurca Brmapvf, rrpe3 KoMrrJreKcHoro kr3uoJr3BaHe

Ha cfIbrHpIKoBI4 MHorocrleKTp€urHkr nso6paxenu.r, quQpoB MoAeJr Ha pene$a u
HefoBr4Te upor.r3BoAHlr. wrpa4eua e reo-6asa AaHHkr. Hanpaneua e

rcnaczQzr<arlr4fl, v e cllcreMarv3vrpaHo pa:uoo6pa3r4ero Ha naft-ruupolco
pa3npocrpaHeHkrre BVAoBe EJIA (4pouone) ra HayrrHa ailapurypa 3a r.f,x B

KoHTeKcra Ha I,I3noJI3BaHero rrM Karo I43TorrHkrK Ha rkraraHlllzoHHa zHSopvaqraa
3a I43cneABaHe Ha Ha3eMHH o6erru. O6o6rqenu ca H.rrKorl ocHoBHLT

Bb3MOIKHOCTLI I{ IIpUnO)KeHI4fl, HA AUCTAHTIITOHHT.TTe MeTOAVT 3a r43AIreABaHe Ha
o6ercru or aepoKocMI4rIecKLITe rloJrLrroHr4 Ha repkrropr4 flTa Ha Btnrapux.

flpuHocrr e pa3Bkrr s 7 uy6nzrcaquu (17-I;f7J; f8_3; f8_7; f8_12;
f8_13; f8_16); 4 AornaAa (I; 6; 7; l0); eAr4H HayrreH rrpoeKr (E15_5) vr I1lz:a
reoznQopMarlr4oHeH upoayr<r (6).

flpuroxeHr4ero Ha ALrcraHrIr{oHHr4Te MeroAr4 vr reorpaQcKr4Te
znQopuarllroHHLr cr4creMr{ rrpvr opraHr43ar\vrflTa u npoBe}KAaHe Ha
MOHI4TOpI{H|OBI4 IJ3CneABaIlIdfl e KJTTOqOB eJreMeHT npkr pa3BlrTr4eTo Ha
ycroftvunvr laay.t:nur LI3cneABaHe z o6esleqaBaHero uM c tpaitnu MacvrBLr or 6asu
AaIJIi^r4. Tosz noAXoA AaBa Bb3MoxHocrrr cJreA HarpyrrBaHe Ha orrpeAeJreHa
uuQopvraqzr 3a orKpI4BaHe Ha 3aBr4cr4Mocrr4 kr reHAeHrIVu B rrporBara Ha
pa3nr,rqHr4Te rpLrpoAHr4 npoqecu. Ha ra3u ocHoBa Molxe Aa ce HanpaBr{
cl{Mynl4paHe Lr npofoHo3r,rpaHe Ha npoqecrrTe u flBIre[vrflTa, KoeTo e
r{3Krror{r4TeJrHo 4o6pa Bb3Mo)KHocr 3a 6r4erqn HayqHu paspa6omz.

[o6po BreqarreHl4e npaBk\ qe BceKr4 eAuH or rpeAcraBeHLrre rrpr4HocLr
oT KaHAI4AarbT e peZIJIIT3UpAH TTOCpeACTBOM HayqeH rrpoeKT Lr feHepupaHe Ha
6asa or aaHHvr. Tosa e [oK€BareJr 3a Br4coKara crerreH Ha Kpearr.rBHocr or
crpaHa Ha KaHAI4Aura. Or 4pyra crpaHa HarpyrraHara croxacrr4qHa HayqHa
ranSoprraar\krfl. Lr HayqHH rlpoAyKTr'r AaBar ocHoBaHLre Aa ce orrpeAenv pa6orlarla u
Aocrllx{eHvrflTa Ha AoII. Xeles Karo oco5eno rIeHHr,r B npr,rJrox(eH acrreKT vr a
Bb3MO)rCHOCTr4 3a nOCneABarrIV CBbp3aHrr HayqHu Lt3,ane4BalJufl .

Ha ocnosa Ha HarpaBenr4fl a:c'anu3 Ha pe3ynrarr4Te or HayrrHara pa6ora
Ha KaHAHAara Mora Aa I43KDKa nonolr(r4TeJrHo MHeHrre 3a npr{Aofiueaqe Ha
aKaAeMr4rrHara Anb)KHocr,,llpoQecop" B npo$ecnoH€urHo HanpaBneHr,re 4.4
Hayru sa 3eN{-f,ra, HayqHa cneqdannocr: lucraHrlr4oHHo r{3cneABaHe Ha 3eru.sra
r{ rrJraHerkrre or KaHAr4Aara B KOHKypCa AOrI. 4-p feoprn Hvrrcolaes xeree.
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