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Bbpxy Ar4ceprarluroHeH rpyA 3a

TAHOBI4IIIE
[onyqaBaHe Ha oopa3oBareJrHa pr IIaylHa crerreH

'{orrop
Anrop Ha Ar4ceprarlrloHHr.rr rpyA:

Kauerzq Jln6oMprpoBa Pa4ena
AoKTopaHr xrrvr IIKZT-BAH, CoQur

Teua Ha AlrceprarruoHHr4f, rpyA: " I43IIOJI3BAI{E HA IVICTAFIII4OHHZ
METOAI,I TIPI,{ IIPOBEXAAFD HA MEXAI4HEH EKOJIO|I4IIEH
MOHI4TOPI4Hf HA IIPI4P OtrHI4 OBEKTI4"

Hayven pbKoBoAr{TeJr:
rpoQ. A-p rrHln. Pyvren HeAnos

B o6lacr Ha Br4crrre o6pa:oBaHr4e 4. ,,fIpupoAHI4 HayKrI, MareMarvKarr
zn$opvrarura, llpo$eczoHanHo HarrpaBJreHze 4.4.,,HayKr{ 3a 3elrxra,
HayuH a c rr e qu a[H o cr,,[ucr auqr4 o HH LT r,r3 c JI eA B a Hkrfl. Ha 3 e Nrqra u
IJIAHETI4TE

Peqensenr: llpoQ. a-p Eofixo Krapunon PaureroB - KareApa,,llpznoxHa
reoQzszr<a" - MfV, CoSun

flpe4craneHara perleH3ru e B r.r3rrbJrHeHr.re Ha 3arroBea J\b 19/18.01.2019 r. Ha AlrpeKropa Ha

I4KI4T-BAH ra r-re6op Ha perleH3eHrrr or Ha) rHo xypu, npoBeAeH sa05.02.2019 r.

flpe4craneHara Ar{ceprarlLrfl. al'.4upxa 131 crpanzrlr{, BKJrro.rurerHo 40

Srzrypra, o$opnaenu s 3 rJraBra u 3aKrrotreHkre. Era6nzorpa$una o6xnarya 242
nnTeparypHr'r r43TorrHr4rlr4 or Kor4To 14 Ha 6rnrapcrcz, ocraHturr4Te Ha

anrnuficrv esr4K - ocHoBHo Syn4anaeHTzuIHI,I u [pt'rJro]KHr4 r'r3cJre.qBaHzr rro
TeMaTa, KaKTO 14 OCHOBHT4 pefnaMeHTzpaqu AOKyMeHTr4, peKOMeHAATJLTV Lr

HopMarrrBunaEC, KaKTo u HayrrHu ny6rur<aqr4urro reMara Ha Ar{ceprarJLrflTa.

Arcrya.nHocr:

Teuara Ha Auceprarlr4oHHr{q rpyA e r{3KJrroqr{TeJrHo aKTyanHa, Karo ce r{Ma

rrpeABrrA MacoBoTo rr3rroJr3BaHe Ha ALrcTaHrIuoHHLrTe MeToAr4 3a MoHr{Topr{Hf Ha

pa3nr4qHr4 eKocr4creMlr - 3a onpeAeJrrHe Ha KpvrTepr4kr 3a r43BTprrrBaHe Ha

MexAr,rHeH eKoroD4rreH MoHlrropkrHr, BKrroqrzTeJrHo Kplrrepr,rr4 sa us6op Ha

BXOAHT.T AaHHr4 3a LrHTefpkrpaHe B MeTOAT{KaTa, ra 4eQUnVpaHe r4 r,r3rroJr3BaHe Ha



pa3nLrqHvr napaMerpv 3a I{3BbpIxBaHe Ha MEM I4 onpeAeJr.flHe Ha pa3nvrtHLl
ITHAeKCI'I 3a OI{eH.{BaHe Ha pa3nrrqHr4Te KOMTTOHeHTI4 kr CT'CTOflHkTfl Ha rrpl{poAHr4
o6ercru B pa3JII4qHI{ BpeMeBr4 urHTepBaJrkr, KaKTo Lr 3a orrpeAenrHe Ha r4HAeKer,rre,
KoI4To aa vrH4vrKutopv 3a cbcro-flHr4ero Ha H3cJreABaHrzre npr4poAHr{ o6exrra.
OopuynzpaHero Ha rlenprre kr 3aAarrkrre Ha AzceprarluflTa ca noArrr,rHeHrr Ha
ocHoBHara kr4efl 3a pa3pa6ornaHe Lr ilpvnaraHe Ha Mero4zr<a 3a MexAkrHeH
eKonoruqeH MoHI4ToprIHr (rraMEM), qpe3 Ko-rrro Aa ae r,r3BbprxBa ua6nro4eHr4e
Ha pa3rrLrqHI4 BI4AOBe eKOCLICTeMT4 rlpe3 I43nOJr3BaHeTO Ha Ar'rCTaHIIr4OHHr4
MeTOAr4.

flpe4nara ce HoB pa3lrrl4peH rroAXoA, 3a onpeAeJrrHe Ha Mecro o6u:rauue.) Tvrn

,,BJIaxHa 3oHa", pe3epBar I.I npupoAeH pe3epBar; VcrauoB-aBa ce H€ulurrLre vrv
orcbcrBl4e Ha npoMeHH Ha 6azata Ha AuaraHrJkroHHkr u3cne1Ba:rtufl r{pe3

I43nOJI3BaHe Ha CIbTHLIKOBLI IAHHI,{ C Bt4COKa npOCTpaHCTBeHa pa3AeJII4TeJIHa

cnoco6Hocr; llpe4craneHz ca KarlecrBeHr4 kt KoJrr4r{ecrBeHkr anaIrr43u Ha
npoMeHI{Te, rIpeAJIoxeHLI ce noAxoAflIJJVI 4eitCrn:an. I4 MepKUr 3a rIOCTlrfaHe Ha
ycrofiuunoro pa3B?rrue Ha rI3cJreABaHr,lTe eKocllcreMr4, Koero orqe BeAHbx
n oArr epTaB a aKTyELn H o cTTa Ha Auc epTarILroHH aTa TeM a.

OcHosua rleJr H 3aAaqu Ha Ar.rcepraru.rflTa:

Ocuonuara qen e paspa6orBaHe kr ilptrnaraHe Ha ,,Mero4uKa 3a Me)KAr{HeH
eKorofr,rqeH MoHr4roprrHf (uMEM)-, qpe3 Ko-rrro Aa ce r,r3BbprxBa MEM ua
pa3nurrHl4 BI4AOBe eKOCI4CTeMLT qpe3 I43TIOJI3BaHeTO Ha ATTCTaHIII,TOHHT{ MerOAkr.
3a4a.lure aa pa3Burlr B cneAHrare noApa3Aenr4:
- I4sctegBaHe Ha npo6reMa 3a sa6ruoAeHr4e, orra3BaHe r{ Bb3craHoB.rrBaHe Ha
pa3nI{TIHLI BrIAoBe npupoAHz o6erru ilpv Lr3rroJr3BaHe Ha ArlcraHr{kroHHr4Te
rr3cneABanux. CpaBHI4TeJreH a]F.anus Ha Apyrr4 cbulecrByBarrlu MoAeJrLr, Kor4To ce
u3IIOn3BaT 3a rlenr4Te Ha eKoJlofl{qeH MoHHTOpkrHf.

- Paspa6orBaHe z o6qa ,,Meto4IaKa 3a Mex{ArrHHr4.sr eKororr4rreH MoHr4Topr,rHf
- (uMEM) raro IlHoBaIIut qpe3 u3noJr3BaHe Ha ArrcraHrlrroHHr.rre r43cneAB aHtfl.
- Oupe4eJl.f,He Ha Kpkrreputr 3a r43BbpruBaHe Ha Me)KAr{HeH eKororurreH

MOHr4TOpr{Hf, BKJrrOqr4TeJrHO Kprzrepzr4 3a us6op Ha BXoAHIT AaHHkr 34
I4HTerpLIpaHe B MeTOAI{Kara, r43rroJr3BaHe Ha piBnr4r{Hr.r napaMerpr4 3a
H3BbpIxBaHe Ha MEM 14 orlpeAer.f,He Ha I{HAeKavr 3a orleHrBaHe Ha pa3nvrqnkr
KoMnoHeHTI4 u cbcrof,Hllt Ha npr4poAHr{ o6erru B pa3nvrrrHvr BpeMeBr4
aHTepBanr4

- flpe4craB-aHe Ha pa3JII4trHZ roAXoAr4 kr MeroArr sa o6pa6orKa Ha AaHHlr or
\WeT aHI\Vo H H 14 I,I3 C n eA B a HVI fl tIpla rrp I{ JI araH e n a rvrMEM.

llpurarane
MecToooI4TaHr{e,

llpe4craerHe Ha

Ha rraMEM 3a pa3nr4qeH TLrrr rpr4poAHrr o6er<rz: Karo
Tr4rr ,,BJrax{Ha 3oHa, pe3epBaT kr npr4poAeH pe3epBaT;

KarIecTBeHvr v KoJrkrqecTBeHr4 aHaJ[vr3v Ha npoMeHI{Te, KaKTo r{



rlpeAnaraHe Ha rIoAXoAtrIII4 AefiHocrr4 3a rrocrr4raHe Ha ycroit'auso pa3Br4Tr4e Ha
EKOCI4CTEMHTE.

Analug Ha rr3cJreABaH[qra Il rroJryrreHr.rre pe3yJrrarr.r.

fraea flrpna npeAcraBIrflBa BbBeAeHr,re B TeMara, orrr4caHr4e Ha rlenr4Te rr

3aAarrr,rTe B ArrcepTarluflTa, KaKTo H pa3fpbrrlaHe Ha MeToAonotuflTa 3a
I,I3cJIeABaHuflTa. [euoucrpl4paHo e 4o6po rro3HaBaHe Ha pernaMeHTarrr4oHHara
nllTeparypa r4 pe3ynrarr{Te or no4o6Hkr HayqHr{ r{3cneABaHurfl y luac Lr B
.ryx6zna.
fJIABA 1 sxrlo.Ina raHluLr 3a MoHkrropr,rHra Ha oKoJrHara cpera ro cbrrlHocr rr
BI{AoBe, ran$opvaqu.a 3a I,IHCTI4TyIIHI{Te 3a MoHr4ToprrHr, aHalwrs Ha nplrnaraHe
Ha AIrcraHIII4oHHI4Te MeroALr 3a IIenI4Te Ha na6nro.qenrze v orra3BaHe Ha
oKoJIHaTa CpeAa, KaKTO H CbrrIeCTByBarrIr4 MOAenr4 r4 MerOAr4 3a onpeAen_sHe Ha
cbCTo.[HI4e H AI4HaMkIKa npr Menq{I{HeH eKoJIorHrIeH MoHLITopuur. [o6aBeH e r4

pa3Aen KpartK nperneA Ha 3aKoHoAarenHa paMKa e o6lacrra Ha oKoJrHara
cpeAa rI Mell(ArrHuvrfl eKolorr4rreH MoHLITopI4Hf, r<ofiro pa3rulzpf,Ba no3HaHr{ero
:a eQexruBHocrra Ha pa3rne)KAaHr4Te MeroArr.

|JIABA Bropa e I43q-tJIo IlocBereHa Ha pa:pa6orBaHero Ha MeroALrKara 3a
MexAI4HeH MoHrrropI,IHr . O6rpHaro e cbrrlecrBeHo BHrrMaHr4e Ha Kprrrepkrprre 3a
as6op Ha AaHHu I4 [apaMerpll 3a orIeHKa, onpeAensHero Ha crarkrcrr4qecKr4Te
rpeluKr,r 14 rperxKr{Te npu npoqeca na rnacraQvnarJvfl.
BaNnz eJreMeHTI4 rrpv KoHcrpyr4paHero Ha Mero4zrara ca pa3rneAaHrrre
oco6enocrz rtpu naMEM 3a BJra)KHr4 3oHpr vr rpr4poAHr4 pe3epBarr4 v
BanuaupaHero Ha pe3ynrarrr or npr4naraHe Ha vrMEM 3a BJramHrr 3oHt4,
pe3epBarl'I 14 npkIpoAHLI pe3epBarr,r. Tyt nporr4rraBar rro3HaHr4-rrra 14

Bb3MO)I(HOCTI,ITe Ha AOKTOpaHTKaTa 3a CaMOCTO_STeJrHO KOHCTpyr4paHe,

rr3flzrBaHe kr npunafaHe Ha a'b34a4eHara MeToAonoru.rl, KaKTo 14 HaMl4paHero I,I
oTcTpaH-{BaHeTo Ha TpyAHr4Te eJreMeHTr{ B r4HTepnpeTarluqTa Ha noJryr{aBaHr4Te
pe3ynrarr{.

|JIABA III e c flcHa IIeJIeBa HacorleHocr KbM npaKTr,rtrecKoro rrpunox{eHr4e Ha
pa:pa6oreHara MeroAoJroruLrr ruita KoHKperHrr o6exrz Ha r'r3cJreABaHero. Ts,
npeAcTaBq 14 OCHOBHIUITO pe3ynTaTvl

A r4 CeprarllrolJHl'lfl rPYa :

nonyqeH14 OT T43CNE.IIBAHI4flTA B

Pasrne4ankr aa:

Odexm Ha u3cnedeane 1: BnuercHa sorua"Hezo6aH", Odexm Ha uscJtedeaue 2:
Pe:epnar (P) ,,JleruHkrga", O6exm Ha uscJtedearue 3.. llpzpoAeH pe3epear (lIP)
Culau 6pxr u Odexm Hu u3cJtedearue 4: lIpupoAeH pe3epBar ,,,{olua ror.rur"
Karo e rlpl4nolceHa MeroAkrKara 3a'MexAr{HeH eKoJrorr{qeH MoHr{Topr4Hr. 3a



BcIrr{Ko I43cneABaH o6eKTI,I e ycraHoBeHo HaJru-rrve ulnnu orcbcrBLre Ha
lpoMeHI,I Ha 6asara Ha AtrcraHllrroHHr4 MeroAz rrpe3 r,r3lroJr3BaHe Ha
aepoKocMI4rrecKz AaHr^vr c BI4coKa npocrpaHcrBeHa pa3Aenr4TeJrHa cuoco6nocr.
flpe4craneHtr aa KaqecrBeHu vr KoJIrrqecrBeHI{ a;aalrv3tr Ha npoMeHr4Te, KaKTo rI
ca rrpenopb'uarrvr noAxoA.aqu 4ehcrr'ufl v MepKrz 3a rrocrr4raHe Ha ycrofi.rusoro
pa3BI4TkIe Ha eKOCI4CTeMTITe, 3a KOHTO Ca yCTaHOBeHr4 HeraTr4BHLI rrpoMeHr4.

Tyr< ecrrqHocr ce AeMoHcrpupa saArr6oqeHoro rro3HaHr,re Ha AzcepraHTKara Ha
TeMarl4Kara, Karo ca noKa3aHr4 yMeHLrfl 3a aHurvr3 kr cLrHTe3 na o6ruupHara
nu$opnrarlur, noAHeceHa B crerHar u aHurvrrl{rleH BuA.

3a npocneA-rBaHe Ha Hacrbnurrkr npoMeHr4 Lr u3cne1BaHe Ha rtr:uaMvrKa'ra Ha
Bb3MoxHI4 npoMeHI4 B o6erra ) ca analrr43krpaHu BererarlzoHHkrre r'rHAeKcrr
(NDVI), HopMr{paH pa3nI{KoB r4HAeKc Ha 3eJreHara KoMrroHeHra (NDGI),
HopMI4paH pa3nrlKoB BoAeH r4HAeKc (NDWI), raHAeKca Ha pacrzrreJrHocrra c
KopeKrlu.q crprMo roqBara (SAVI) v ruro4raQuqtrpaH r4HAeKca Ha
pacrl4TenHocrra Kopr{rr4paH cnp.rrMo rrorrBara (MSAVI), cJreA Koero aa
npunoilteHkr Ha KopenaIIHoHeH 14 MHoroKoMrroHeHTeH aHaJrus. C rroMorrlTa Ha
rIpaBI4nHo no46panHTe careJrrlrnz zso6palnenvrfl ca ycraHoBeHrr npoMeHraTe B

pacrl4TenHocrra I{ ca nocrpoeHl4 3D 4zarpaMLr AaBarrIZ ornlrrrHa Bb3Mo}KHocr
3a npaBunHa I{HTeplperallu.s. B pesynrara Ha r4HTepnperar\r4flTa ca ycraHoBeHr4
qyBcTBlITenHocTTa IZ [pI4IO)KT4MOCTTa Ha BCI,IIIKI4 r,r3CneABAHLIVIHA9KCL4.

Clulraxr MeroAonorl4qeH noAXoA u npunox{eH u 3a Apyrr{Te r43cneABanra o6er<ru

- pe3epBaTu, KaTo [onyqeHllTe pe3ynTurur [OTBbp]KAaBaT eQerrranuocTTa Ha
npeAnaraHara MeroAI4Ka. Bzx4a ce cnoco6nocrra Ha Ar4oepraHTKara Aa
o6pa6orea roJreMr,r v.ackrBkr or Aa:cIHLr, Aa ce opzeHTrrpa npaBr,rnHo B
p€BBI,IBaITII,ITe ce rpeHAoBe u Aa v3BruLra MaKcr4MurlHo rrone3Hara znQopuaqzx
3a IIenI4Te Ha npaKTHqecKoTo I{M z3rroJr3BaHe npz npeAJrafaHeTo Ha pa3nuqHr4Te
peKoMeHAar\uw.

flony.reur,rre pe3ynrurvr nafi -o6o6u{eHo ca B cneAHr4Te HanpaBneHrzf, :

Paspa6oreHa e MeroAI4Ka sa MEM ua 6asata Ha aepoKocMr4qecKzr AanHkq Ko.f,To
e npl4noxeHa 3a pa3nvqHvr nz4obe ceJreKTzBno no46p a:n:z npvpoAHpr o6exru.
Mero4uxara 3a MexAHHeH eKonorurreH MoHr,rroplrHr npeAocraBr HaAexAHa
uluQoprr,raqrzr 3a cbcrotHl4ero rr3cneABaHr4Te eKocrzcreMrz. llpzlarauero Ha
MeroAl4Kara 3a MoHI4TopIaHr [o3Bor.sBa Aa ce HanpaBr4 orIeHKa na no4o6peHo
I4JI|4 BJIO[reHO CbCTO.f,HI4e Ha eKOCI4CTeMIZTe kr OKOnHaTa Cpe4a, KaKTo u Aa ae
pa3lpaHl4qaT eKOJIOTLITIHII npOMeHI{ BcneAOTBLIe Ha npI4poAHIz kIJTV

aHTponofeHHkr npI{rII,IHI4.



Mero4I'Iruta 3a MEM e paspa6oreHa 3a peryn-flpHo npr4JraFaHe Karo ce r4Mar
rIpeABrIA Qar<ropzr e, Ha 6azata Ha Kovro cborBerH ata repkrropur e olpeAeneHa
KaTO 3arrIUTeHA r4rrK I.IMA Apyf CTaTyT.

Toea ca ro cblrlecrBo I{ npr,ruoclrre B Ar'rceprarlkrflTa c Kor4To cbM HarrbJrHo
cbfJlaceH. He.scHo 3a MeH ocraHa BbBelKAaHero Ha repMI,IHa ,,Me)KAI4HeH", Ho cI4

ro o6.qcH.f,BaM c Ar.rpeKTeH rrpeBoA or aHrnuficrra.

O6o6ueHtrfl tr orleHKa

lr.rcepraqu.sra Karo r1sno e o$opnrena 4o6pe, c rIBerHLr r{nrocrp a\krkr 14

cxeMz, c flsHvr Ha4rrkraur n o6o6qeHkrs.. Aerope$eparbr orpa3.rrBa npaBr4nHo
ocHoBHlrre MoMeHTI4 or .qr4ceprarlvrflTa Lr e eAHo o6o6ulentre Ha nafi-eaxHure
eJIeMeHTLT OT Ar4 CepTarlzoHHr,rf, TpyA.

llpuloxeHvrflT crl4cbK or uy6nzKarJnur rro Ar4ceprarlr{oHHrlfl rpy1 (o6rqo
rrerl4pI4 ua 6poit, or KoI4To 2 cavocro-rrreJrHrr u 2 s cbaBTopcrno) r<arcro Lr

AoKnaAI4Te Ha Hay.rrrra QopyM:z 14 xou$eperuu{r4, rroKa3Ba, r{e ac[[paHTKara e

ny6nzxynaJla ocHoBHLI pe3ynraru or pa3pa6orxara B Ar,rceprarJvrflTa v re ca
aupo6rapaHl4 rlpeA HayqHara o6quocr r4 ca nony-rtr4lrvr nefiuoro o4o6peHr,re.

He c a np eAcraB eHr4 AaHH u za sa6 e rfl3 a:rr:a r\vrr utv.

H.sN{aNa cbBMecrHu ny6rturcarJvru c Kanrenzs Jlrc6ol,rr.rpoBa Pa4eea.

Hatpaneuzre or MeH 6enexr<2, He oMzlrroBalKaBar rroJro)KeHr4.rr rpyA,
ycBoeHI,ITe MeroALIKvr v ilonyqeHr4Te pe3yJrrarvr or AoKTopaHTKara KaN4erz.s
Jlro6ourapoea Pa4ena. Te noKa3Bar, 9e rfl Mo)Ke Aa r.r3rroJr3Ba ycnerxHo
[onyrreHI'ITe 3HaHI,Is. vr yMenufl. B HayqHo-z3creAoBarencKara cz 4efiuocr 14 Ia
pa3Br4Ba caMocTof,TeJrHo TaKaBa.

B saKrroqeHue:

1, ,,{rzcepraquoHHl4.f,T TpyA e aKTyaneH c [oAqepraH o6rqecrneuo 3HaqrrM,
I,I3cJIeAoBareJIcKrr uI Hayr{Ho-npr{JroxeH xapaKTep n o6nacrra Ha MoHr,rroprrHra
Ha eKocHcTeMr4 oT pa3nr4qeH xapaKTep.

2. llonyveuzre B AuceprallkrflTa pe3yJrrarr{ AeMoHcrptrpur yMeHr4ero Ha

AoKTopaHTKara 4a 6opau4 c MoAepHI4 Ar,rcraHrlr4oHHlr MeroAr'r, paspa6oreua
MeroAoJlofrlt, nucorcoeQeKTr,rBeH coSryep kr HaAe)KAHr4 BXoAHr4 Aa:aHvr 3a
qenlzre Ha l43cneABaHvrflTa n o6nacrra Ha eKoJrofurlHpr-s MoHrITopr4Hr, KaKTo rI Aa
I43BbpIxBa ycnelxHa neprzQr,rxar\ufl v aHaJrkr3 Ha [onyqaBaHr'rre pe3ynrarvr v Aa
lpeAnala peureHr4r Ha p€Bnr4rrHo HrrBo.



3. tr{antplueHrltr aHaJrvr3, nonyrreHzTe pe3ynrarLr vr orwrca:alrre rrpr4Hoau aa
ocHoBeH rIpoAyKT or I'I3cJleAoBareJrcrara 4efiHocr Ha Kauelz,q Jlro6oMrrpoBa
Paaena.

flopa4z r43Ka3aHlrre no-fope cro6paxeuun, cbM HarrbJrHo y6e4en, qe

IIpeAcraBeHVflT ALIcepraI{LIoHeH TpyA na Kauenr.rs Jho6orurlrpona Pa4ena 14

rlocrl{rHarl{Te pe3ynrarl4 rIoKEBBar, qe r.rr npr4Tex{aBa ueo6xo AtrMurre KaqecrBa
I43I4cKBaHI4 or 3aKoHa. llopa4z roBa, r4MaM rroJroxflareJrHo craHoBr{ule KbM
frocrr4rHarr,rre B Alrcepra\krflTa pe3ynrarr4 Lr npeAnafaM Ha roqr,rraeMoro
Hayr{Ho xypn Aa AaAe Ha Kauelus IIto6oM}rpoBa Pa4ena oSpasonareJrHara r,r

HayqHa cTeIIeH,,4oKTOp".

25.02.2019 r.

Peqeusenr: /^/

llpoQ.A-p Bofino K. PaHreJroB


