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PErIEH3r4f

Ha AllcepTarJrrfl 3a nonyrraBaHe Ha o6pa3oBareJrHara 14 HayqHa creneH ,,,{oKrop" Ha reMa:

,rBruflHue Ha cJrbHqeBara aKTIlBHocr Br,pxy arlroc$epuu npoqecu B KapcroB u cpeguoo

Anrop: Ifnerau Znauos llapon - peroBeH,qonropaHT n LlucruryTa 3a Kocnazqecru
llscleAnauz-f, r.r TexHoJrofr4rl - EAH
Hayveu pbr{oBoAr.rreJr: Aou. A-p Arencefi Croen
HayuHa o6nacr Ha Bl4curero o6pa:onanve 4, ,,llpup<tgHyr HayRL4 MareMarr{Ka r4

un$o piraarur<a", llpo$ecv oHaJrHo HalpaBneH He 4, L,,(Du3vt'tecKrr HayK vt", HayvHa
cneqLIaJIHocr ,,@a3I4Ka Ha oKeaHa, aruoc$epaxavr oKoJro3eMHoro npocrpaHcrBo".
Peueuseur: llpo0. A-p lleHxa Croena,
I4ncrzryr sa Ko clar.r.{ecxu tr4scle rBaHr4tr rz TexHolo rr4r4 -- EAH,
@utmat Crapa 3aropa r''

Arcrya;rHocr Ha reMara Ha ArrceprarlrrflTa

Teuara 3a BlrLrflHklero Ha crbHqeBara aKTr4BHocr Bbp4/ aruor;sepur.ire npouecrz B

I(apcroBl4 cpeAu na6npa orpoMHa nonynqpHocr B nocneAHuTe roAt{Ha. Tq e or KJr}oqoBo
3Har{eHI4e za pas6vpaHe Ha nsauuo4eficrBLrtrra Me)r(Ay KocMr.rqecKLrre 14 3eMHr4Te npollecn.
flpe4ocraneHara or Het ocHoBa 3a [porHo3r4paHe Ha Krylv,utv.uHrr lrpoMeHr4 crroMafa 3a
HaBpeMeHHL{ peaKIIr{I4 s nafi-ynsBr4Mrrre pafrouu, cB'bpsaHr4 c rrpzpoAHr4 pecypav or
cTp aTetl4r{e cKo 3HaLIeHr4e.

tr4syuanauero Ha Blr4nHr4ero Ha cJrbHrIeBara aKfI4BHocr Lt noB:bpxHocrFrr{Te
MereopoJlorar{Hl4 [apaMeTpl4 Bbp)ry arvroc$epunre npoqecu BbB BapoBr{KoBvrl Kapcr 14

neAHaKoBI{t KpHOKapCT plMa BACOKa HayqHa, eKororuqHa ,{,r npaKu4qecKa 3Haqr4Moc!
CBI>p3aHa C LI3CneABaHeTO Ha CnaAKOBOAHIITC 3a[aCI4 Ha UIaHeTAfa.

Baponzxosr{tr Kapcr I4 JreAHr.{KoBr{flT Kpr4oKapcT ca pa3n4qHr4 rro cBorra nlop(rononu
I4 AI{HaMI4Ka Ha B:bHlreH Br4D, ca no4o6Hn, uo o6pasyBaHero r4M e IIo pa3nr4qeH Haqr4H.

Cpanueuraero lrM pa3KpI4Ba cneqra$lruHr{Te B3arrMoAefrcrnrE-s Mex(Ay naeredponorurrHurre
ycnoBl4t Li reonaopQoJroll(Kl4Te [poUecr4 C npovreHrare B KJrHMarutt:eLlle pe*.:lrMu (ealexh,
TeMneparypukr Bapvarytu) xapcroBr{Te rr JreAHr4Kovure pafioHn ca oc,c6eno qyBcrBr4TerHr4

KlbM rrpoMeHLI, Karo sary6a Ha cHexHa [oKpr4BKa, rr3rre3BaHe Ha JreAHaqu, epo3Lrflr4 npoM{Ha
Ha BOAHare pecypcr{.

Or oco6eno 3Har'IeHI4e e l{3cneABaHero Ha neAHuurlre Ha. o. JlzeuFrrcrrH B

Auraprrvra, rloHe)Ite re ca pa3[oJro]r(eHr.r ua 620 ro)KHa rnr4pr4la, Koero cbBrraAa c 6pero'eara
IrlaHlrfl Ha KoHTrrHeHTa lr e 6lruBo 4o AHraprcrr4rlecKara KoHB(lpreHuu-tr, Korro e nvHltflla"
o6xptxanarqa AurapKTuAa, KbAero cryAeHr4Te aHTapKTZqecKr{ BoAr4 or rof nortBar noA
cpaBHIzTenHo no-TorIJII4Te ceBepHrr BoAr4. Ta npeuunana npv6tr43r4'r'eJrHo na 55o rox(Ha
rnr4pr4Ha, r(aro B or,4enHr4 yqacr"br\v crr4ra Ao 48o u 61o roxtsa:lrvpuHa.

Kapcronure clTcreMl4 ca o6utauvte Ha yHr4r(arHr4 14 eHAeldr4r{Ha exoc4ictehlr4 c KpexKo
paBHoBecHo IIOJIO)I(eHI4e, KOI{TO Ce nOBJrArBar AOpr4 OT Mr4HAMtLn]F,Lt BapLtA\W HA KJrr4Mara.
Or HaIluouaJIHo I{ cBeroBHo 3HarreHus ca r{ KapcroBr,rre BoAyt, Kor{TO ce r.BnoJr3Bar Karo
I43ToTIHI4III,I Ha BoAI4 3a ulrref,slr u npoMr4uneHr{ Hy)r(Ar4. CneqzalHo n pafioua Ha
u3cJle.4BaHara lloHop nranr4Ha, oKoJro 10000 Ay:lrr4, HaMrrparlu ce B rp. Cnore 14 oKoJrHrzre
CEJIA, I{3IIOJI3BAT KAPCTOBII BOAI{ 3A CTONAHCKI{ A I4KOHOMHI{ECKI4 IICJII4,

Or 4pyra crpaHa, or neAHr{KoBrdre BoAr{ B cBeroBeH wrat1a6, 3aBnaflT noeeqe'or 2
Mr4nr4ap[a ilyilrr4. llplrrraep 3a roBa ca Xvlatafire s Asun, An4ure s lOxua Anaepnna,rr
A-tnlme n Enpona. ,{o6anxHero Ha AHraprcrzga KbM r43cJeABaHe'ro kt no-cneuzdrrrio,



rr3cJ'reABaHero Ha ocrpoB Jlznuurcr-t,H or lOxuare
Ha qerHur $pour na KJrrrMarrrqHare rrpoMeHa,
B1,3MO)nHOCT Aa CpaBHriM peaKr_Ir4vTe Ha non{pHtrTe
npoMeH14.

Illeurn4cKr4 ocrpoBr{, Kofiro ce HaMapa
Kor4To 3actrfar Anraprru4a, nv. rlaaiq

I4 yMepeHllT'e pef r{oHrr Ha KJII{MaTr{rrHr4Te

I{e;r n 3aAaqu Ha Ar{ceprarlnoHHnfl TpyA

Toslr uayueH TpyA rlpeAcraBnrBa KoMrrJreKcHo lr3cneABaHe Ha MrrKpoKJrr{Mara B

4u6orcu flpo[acrHl,I KapcroBn flerr1epv v Beprr.rnaJrHr{Te B'r,3AyrrrHr.r o6enru B
KpI{OKApCTOBT{Te rryKHaTrrHH n ApeHaxHr.r cucTeMrr Ha JreAHrrrlu.

flopa4rz pasnr4q^vflTa B reorraopoolorvflTa u reorpadrcKoro MecronoJrolKeHrre Ha
II3CTIeABaHIZTe perHOHIr aBTOpr,T rrOCTaBr ABe OCHOBHTT qeJra u cborB€THrc 3aAaqH 3a
TIOCTHIAHCTO IIM:

Ife;r I. Zscle4eaHe Ha lr3MeHeHr4rra B TeMneparyparii lr Blrdrura na no4seuriare
B:b3AyIxHI{ o6enru Ha nponacrHara KapcroBa cacTeMa Ha neqepara KolrnHa AynKa n llouop
rIra[r4Ha, Bt'.nrapux B orfoBop Ha rlpoMeHrrre B cJr:bHqeBara aKrr4BHocrl AHeBHO-HorrIHr4Te Il
ce3oHHI4Te TeMneparypHIz xone6aHufl, Lr BaIrelKLr, rr MexaHz3MiI Ha npeHoc Ha ro[Jrr4Ha or
BO,4Hr{Te noTour4,

3aaaqu:
1 Orxpnnane ua Bpb3Ka Me)rAy KorzqecrBoro Ha BaJre)Kr4Te n pafrona Ha

Ilouop ruraHLr:aa Lr croliuocrr{Te Ha TeMneparypara Ha B:b3,qyxa B neulepara, r(aro ce
pasrnelr(AaT rrooTAeJrHo 3r4}L4.HI,dflT V IreTHtlflT Ce3OH.

2, YcraHos-fleaHe Ha KopeJrarlur MexAy reMneparypr4re Ha B:b3Ayxa' B:bB

BbrpelxHoc't'ra Ha neqepara Ha ABe pa3nLrr,HLr a'sl6ouunu, ua npu6tr4:3r4TeJrHo 130 rraerpa Il
40 rraerpa LI BbHrrlHara TeMneparypa, ruti,wepeHa Ha noBbpxHocrra B pai4oHa ua lloHop
IIJIAHI4HA

3. tr4sctegsane Ha reMlleparypHoro n:anlro4eficrBrre Melr(Ay BXoAHara qacr ud
lreulepaTa (rpaur.iuHara 3oHa Me)KAy npoMeHJrr.rBr{rr 14 rrocroflH+tufl, TeMleparypeu pexuna) n
4r:r6oxzre sourz (oxono -130 rr,rerpa) npe3 nerHr4 fl pr 3LlMHLrfl cesoH.

4. Onpe4elaue crerleHTa Ha KopeJraur{-fl Mex{Ay napaaquurb n cnL,HqeBara
aKTI4BHOCT rr I43MeHeHVflTA B'bB B:brpeuHr{fl MrrKpoKnr4Mar Ha neulepara npe3 pa3nr4r,rHr{Te
ce30HI4.

5 Zscle4naue Ha BIrLrttHI{ero Ha cribHqeBura aKtvBHocl Bbp)q/ BI3AVIIIHT{Te
TerreHnr B [eflIepaTa

IIel II. fla ce npoaJleArT peaKr\Lrtrra Ha Beprr4riaJrHr{Te B:b3AyrrrHn o6errali
(revneparypeH rpaAIreHT lI Bb3AyrxHr{ noroqli) B rlenHarrrHLln'e Ha JreAHr{r]zre llepynyxa;
Konrel lr ,{xoHc:tHc Ha ocrpoB JlusuFrrcrru n AurapKrurAa Fra npoMeHure B cnbHqeBara
aKTI4BHOCT, BT,HIIIHIITC KJIUMaTITqHI4 IIpOM€HI{ tI BApvaLU4uTe B IIOBL'pXHOCTHI4Te
TeMnepaTypr{.

3aAa.ru:
1. Onpe4enxHe Ha TeMrreparypHrir fpaAr4eHT B

Kourel, f{xroncrH ra Ealran.
2 LI4enruSwll4paHe nocoKara r{ r{HTeH3r4Terbr Ha Bb3AyrxHr4Te noror-lr4 B

p aM Kr4Te H a nyKH aTaHH O-Ap eH alr(Hr4Te cr4cTeMr4.

3. CpanHeHIae Ha npoMeHJrr4Bocrra Ha 4u6ouuHara Ha BoHara c rtocroqHHo
oTpr{rlaTenHu TeMnepufypv 3a nepr4oA oT eAHa foArlHa. 

:,4. Ms'aLrcrtrsaue crelreHTa Ha Kopenaqur MexAy B:bHrrrHr{Te renaneparypnz
rapaMeTpr4, rIoI(a3areJII4Te 3a cJrbHqeBa aKTuBHocr Lr Mereoponolr4qHr{Te yclonnh 'n
nyKHaTr4HHO-Ap eHDnH aT A Cp eIA.

[yKHaTr.iHr,rre Ha neAHr.rur.{Te



5. Qaguqecxo Aocrl4raHe Ha ocHoBara Ha nerHr4Ka o r-Ien cl6rapanb
ce,qr{MeHTHlr npo6a 3a rrocneABaul reono;rcKr4 aHarru3.

6 'IlpceHe Ha rrrpeKTHa Bpb3Ka Me)r(Ay crbHrreBara aKrr4BHocr
TepMoAnHaM r4qHr.rTe IIpo uecr{ B neAHr{KoB r{Te nyKHaTHHu.

llocranenzre or AolcropaHTa r\eru Lr sa1avtu ca npaBr4nHo $opnaynzpaHrz
cboTBercTBTr HA l]aylq'Ilo r43CJreABaHe IIO TeMaTa Ha Ar{CepTarJ]utrl-A.

Crpyrcrypa Ha AHceprarrrrsra

Pa6orara e ocbopMeHa B 11 0 crpaHr4r1r4, ct gi,px{a ,42 cfralypz 14 12 ra6ivuu,
I-(urripaHI,r ca 73 nrireparypHr4 usToqHr4Ka Ha nurulHur\a u 5 sa Kprpu.nvr\a. Haft-Hanpg,u ca
yBoA:bl al(|yanHocrra, ueJllrre H 3AAAril4Te HA I.uCeprAUrrOHHr4rr TpyA, nocne rpu ocHoBHrl
rIIaBlr, rIOCBereHI4 Ha [poyqBaHero kI L.BcneABaH]/lATA nO TeMa]'a 14 HA:KpAfl, AA AHCrryCL,4flTA;
3aKJlloqeHnero, flprrHoclrre, crurr4r4Te Ha aBTopa no 'reMara Ha AuceprarJuflTa"
6rr aro4ap Ho crrrre 14 r43rro rr3B aHara Jrrrrep uryp a.

lr,pna ruraBa e JllrreparypeH o6sop, r<ofiro npeAcraBr ilpr4po1aTa u rJvrtrrvrrtHoc'n'a
Ha CJIT,HTIeBATa aKTIIBHOCT, CJIbHT{eBI4Te neTHa U tI3pI4lBAHLIfl., CJIibHr:IeBI4t BtTtL,p, KaKTO 14

ocHoBHI4Te MereopoJrofHtrHrc [apaMerpH r4 TqxHoro BJrr4.trHr4e B:bpxy KapcroBrrre crrcTer\4r1,
c eAr{M e HTa\krfl. 14 Ap e Ha)I(Hr4Te Crr CTeM r{ H a neAH trrlr4Te.

Bropa ruraBa e HacoqeHa K:bM [poyrrBaHero Ha MereoponorrrqHr4Te naparr,lerpu uh
6riusxara Ao 3eMtra arnaocfrepa, noBbpxHocrra Ha 3eMrra 14 KapcroBr{:a pahou ua nerqepara
,,I(olxaHa AyrKa", pa3[ono)KeHa e lloHop nnaHnHa, q.acr or 3ana4ua Crapa nnaurziiatd
Burapua. Toea e safi-\r't6oKara H uafi-4ura reuepa B crpaHara o AbJrlr(rrH a nal25 km
I'r I'{3rlucreHa A'st6ouvrHa or 800 lterpa. PasueAaHr{ ca reMnepurypa Ha BoAara v Bb31yxa,
orHocI4TeJIHa BJIa){HOCT 14 CKOpOCT Ha BflT'bpA B CbOTBeTCTBITe C rIeJrZTe HA AVOeqTATJL\flTA.
Tesri napauerprr ca 3Har{I4TeJrHo rloBJrr4rHn or crr,Hr{eBara aKrrrBHocr, .Korro or cBor crpaHa
BIII{te Bl'p4y TeMnepaTypHOTO pa3npeAeneHl4e B nO.43eMHI{Te KapCTOBI4 KyXI,IHH.

Mereoponorl4rrHl{Te raHHr4 B rreqepara ( rerranepar.ypa, Bnax(Hocr, cKopocr r4 nocoKa
Ha BT:'3AyIIHI4Te rerreHvn) ca c's6t'tpann c noMorrlTa Ha aBToMarr4rrHH norepr{, AoKaro AaHHp[e
:a arnroc0epHuTe ycnoBr4r Ha noBbpxHocrra ca nolyrreHu or HaquurarrHr4fl. I4acrvryrr no
MereoponorLrfl u Xli4pororza, ZHQopuarJvATa 3a cJrbHqeBaTa arcTrrBFrocr (6pofi crtHireer4
nerHa nFI0.7 nu4exc) e Bsera or caftra ua Kpancr<ara o6cepnuropvr. Ha Eerrfr4r (SILSO
2024). _ ..,1 ,'.

Tyx ca c)ilprcaHr4 pafiourr Ha I43cneABaHero, BpeMero 14 rv{qcroro Ha eKcnepuMeHirure
l{ ceH3opzre, c KoLITo ca !rcMepBaHr4 [apaMerpr4Te. 3a crarucrLriecKLr ilHrrr4g Ha nolyuefilrre
IAHHLI LI [pOBepKa Ha xI4nOTe3aTa 3a Bpb3Ka Me)KAy n]poMeHnrrBriTe ce 'rT3non3Ba

KopenaquoHHllflT xoe$uqueur Ha Pearson, BKrroqurerHo ABycrpa.HHr.{ n ': xplcroqaHrz
Kopenaulrl'I, qpe3 crarl4crr4rrecxua co$ryep SPSS, a 3a orr(pr4BaHe Ha t14KIrr4qHLr trBneH4n ea
flpanolr{eHr.r nporleAypri or nporpaMHkrfl e3vr Python.

Pe:yrrarlrre or r{3cJreABar{ero ca npeAcraBeHr4 s 14 Surypu kr rpv ra6wrq.vr u
cJdcTeMuTr43I4pAHr4 B IIeT H3BOAA

VcrauoseHo e, qe BaJIelI{I4Te s pafroua ua lloHop nra:ar4Ha BoArr 4o ruzurzivraluu
reMreparypulr $nynrya\uvt. :, .,

Z:cle4nauLr ca erarurcrl4qecKl4Te 3aBr4crrMocrr{ Me)r(Ay reMneparyplrre Ha BT:,3Ayxa Ha
pa3nl4qHa 4l.n6ouzua B neqepara (40 m lr 130 m) a nonlp)GocrHrrre MereopolorilqHr.l
napaMerpli Kal(fo npe3 3LrMI]Hrrfl! Tar(a n npe3 JrerHtrfl cqtoH. Persylrarure norcapna'i
3HarIIireJIHa orprIllarenHa Kopenar\r4fl. Me)nAy reMneparypr4Te Ha Bb3,{yxa n gu6orure
[oA3eMHI4 Bb3AyrxHlr rlorouri (ua 4rn6oqnHa oT 130 m) 14 TeMrreparypr{Te Ha BXoAa Ha

HA



reuepara (ua 4tn6oqllHa or 40 m) npe3 3uMHrire Meceqv n o6parHo npes nponerira u
J'IqTOTO.

Aualuglr Ha Kopenaul4are Me)r(Ay BbHmHara Terv{[epar)/pa, TeMneparypr{Te,
Ir3MepeHI4 or BtrpeIxHI4Te ceH3opr{ B neruepara (Ha Au6oqraHa '40 m n 130 m), 14 cft,HqQBara
aKrI4BHocr (6pofi cJI:bHqeBz nelHa n F10J un4exc) noKa3Ba flc:na uspa3eHr4 ce3oHHr{
pasnr4[Htr. I[pes lerul4t ce3oH KopeJrarlrrrzTe Me)KAy cJrbHqeBara aKTr4BHoc! BbHrxHara
TeMneparypa Ir reMneparypara Fra Au6oqzua 40 m ca no.rolnr,rre;rHr4, a Ha 130 m -
orprrUarenHz. Hait-cumta Bpb3Ka ce orrrr{Ta Me}rqy F1(1.7 rrHAeKca Lr B:bHrrIHaTa
TeMnepaTypa. llpes suMHufl ce3oH Kopenaqr.Trme orcra6eaT 3Haqr4TeJrHo r4 ca npeAr.IMHo
orpI4IIarenHI4 KaKro 3a nJlurKr,rfl, TaKa s, za At n6oKrrr ceH3op. Ilprsxa'r'a Mex(Ay cJrbHqqBara
aK|I4BHOCT H BbHUHaTa reMnepaTypa norrTr4 r{3qe3Ba, Koero rrpeAfloJrafa, qe rpeS 3zMaTa
TOKaJIHI{T9 a:ruoc$epur Lr KIrvMaruivuz Sarropr{ AoMnHvrpur HaA BJursHr{ero Ha crbHqeBara
AKTI4BHOCl'.

Kopelaqurare 3a BT:,3AyrIrHI4Te rerreHur B clrcreMara ua .Ko"rrnuHa AynKa [oKa3Bar, .re
Te ca pe3yJlrar or KoMnJIeKcHo B3arrMoAeilc'rsue Me)r(Ay JroKaJrHr,rre MereoponorrrqHvr
ycnoBl{r a cJTibHqeBara arcrr{BHocr. OcuosHu.flr KoHTponr4pau $arcr{lp e fpaAr{eHTbr Ha
TeMnepaTypufa 14 HaJItraHeTo Me)rqqy noBbpxHocTTa rfaBT,,H r4 BtbrpeuHocTTa Ha nerlepaTa,
Ho crbHLleBara alolIBHocr AonpuHacfl sa rr,ro4lrcpuqtrpaHe Ha rlrrpKynar\Hfra, Oco6eu.o nprz
BI4coKa aror4BHocT r{ B ycJroBrrt ua 6.spsv arrraoc$epur4 npoMeHr4

Bneuauxearqa e pa6orara, rr3B:bprxeHa or I-{nerau llapon, uocsereFrai Hl
r{3cneABaHero Ha Hafr lu6oKara Lr AtJIra neqepa r Ftnrapn-s - Kornr4Ha AynKa n lloHop
uIaHI4Ha - or lrs6opa, [oAforoBKara u xatm6pvpaHero Ha Jrofepr{Te) eKcneArrrluunb sa
TtxHoro nocraBflHe Ha 4u6ouvua 40 n 730 Merpa r{ nocJre orHoBo cIlusaHe e neruepaia sd
ct6upane Ha AaHHrrre or rrx 4o o6pa6orKara rr:v.r aHarru3a u Hayqllrre ny6luxaulru. 3a
I43cJIeABaHe IIa MI4KpoKIrvrMura B neuepare ca ueo6xoilr4wLr AIL:aHLT noHe 3a eAIzH cJr:bHqeB
III4KI,JI c npoA:bnlI(HTeJIHocr 11 roAprHLr. 3acera uMa HerrpeKbcHar naciirzroprauf Ha
Mereoponorl4qHl{Te napaMerpr4 B reuepara 3a ABe roAaHr.r (2023 u 2024) or MaKcr4Manuara

Qa:a ua 25ust ctrsnqeB IraKbJr (uauaro AeKeMBprr 2019, MaKcHMyM oKToMBprr 2024).
Tesli pe3ynraTlr 14 HarpynaHrrrr onr4T or vr3crre1Ba:rrz.flTa Ha uurcpoxlnuata B

ileueprire no3BoJI{Bar Ha AonropaHTa Aa r43noJr3Ba yoraHoBeHi}Ta MeroAr4Ka, KaKTo z,iroea
fIoAXoAI4 3a npoyqBaHe Ha Apyr rr4n noA3eMHrr r<yxr4lg'rt, KitKBr4To ca noAneluraxobare
crpyKTypri Ha Auraprcrra4a. 

, -,

Tpera rJraBa pa3rne)I(Aa arrraocsepurire npoqecr4 B Kpr4oKapcra Ha AHraprcrilfia e
pafioua Ha Er'lrapcKara aHTapKTrrr'recKa 6a3a ,,Cs. Klutrenr Oxpa4crlr" ul4enaugxara"'lasa
,,Xyau Kapnoc I". Blaro4apeHr4e Ha Harfill^Lrero Ha cpaBHrrrenHo JrecHo,qocr:bnHr{ neAHnKoBl{
ckrcreMvr, nyKHarrrHLI rr ApeHarTtrt:,z- KaHarrvl, JlzszHrcrrH npe,4ocravx go6pu'yctovua za
H3yqaBaHe Ha BpT:8KaTa Me)KAy I{3MeHeHIItTa Ha M9TeOpOJIOfI4TIE[IIT9 napaMeTpH Ha
floBbpxHocTTa U BbTpe B JTeAHTTKOBI{Te ilyKHATLTHLI r{ B:b3MO}nHarA r4M 3aBHCr{MOCT OT

CI:bHqCBATA AICII4B HO CT,

I-{eeraH llapon yv'acrBa n 32-para (2024 r) u 33-rara (2025 r,) Ernrapcxa
aHTapKTr{qeCKa eKcneAr4rJplfl. 14 [poBe)r(Aa repeHHr4 r{3cneABaHr4r 3a npoyqBaHe noBeAenhero
Ha BeprIlKaJrIlI{Te Bb3lyrxHr{ Macv B nyKHarr{HHo-.4peHDr(HZTe) CT4CTeM]?, HA Tptr .IIe,4HHKa
neAeHoro noJle FalxaH-llepyHnl(a, JreAHr4K {>rouclHc u JreAHrrK Konrel. O6rlfara
fIpoAbJI)ItI4TeJIHocr HaAXBbpn-s 60 AHr{, Koero ro npaBu nafi-4uroro reMneparyrpHo
MoHr4Top r4p aFre Ha rreAHrrKoBr4 nyKHarrrHr,r n AHrapxru4a

HanpaneH e .qocra nogpo6eu yBoA 3a KJrr4Mara e AHraprrra4a. Onucauo e
MecrofloJlo)I(eHl{ero Ha JreAHurrkrre 14 TepeHHrrre o6xoxcgaHufl, aia HaMvrpaHe Ha noAxoA,flrur4
[yKHarI4HrI I4 JIeAeHa rleqepa. Tpn6sa Aa ce or6eJre]Kr4, qe Merc,AaKara 3a ra4etrrr.r@rarlr4paHe
Ha IlenHarr4Hkr 14 HHcraJrr.rpaHe Ha ceH3oprlTe e r.{3KJr}oqrrreJrHo oITacF{a kr u3LrcKBa rr]r4poK
cneKTbp or yMeHI4fl B aJIrII4Hrr3Ma, C[eJreororr4.f,Ta rr nponacrHo]o cracrrBaHe, Kor4To aBTopbr



I{ HefoBllt eKI{r npl4Te}KaBar. O6ruo 19 ceusopa 3a r43MepBaHe Ha reMneparyira,'ot*rocrreJrHa
Bnall(Hoc! cKopocr I4 nocoKa Ha Bflr\pa ca vH}Tarrr4paHu Ha poTarlrloHeH [plTHr_lrrn B n Bbpxy
V3AII9IBAHLITe JIeAHI4I-ILI, KaTO Ca IZ3IOJI3BAHI4 u AaHHATe OT MeTeOpOJIO|I4TIHaTA CTAHrfVIfl."

p a3 roJro)Ke Ha Har Elmap cnar a 6ua
3a crarucrnqecKl{ aHanu3 Ha [onyqeHr{Te AaHHn u .rrpoBepKa Ha xr4nore3ara 3a

Bpb3Ka Me)Iqqy rrpoMeHJII4Blrre orHoBo ce r{3rroJr3Ba KopenaqnoH]Frrr.trT xoeQuquenr Ha Pelrsqn
rlpe3 craracrl4qecKut coQryep SPSS, a 3a rccneABaHe 4u6ouaHara Ha rlpoHr4KBaHe Ha
TOnJII4Hara OT noB:bpxHocrra e r6qr4creHa crarldcrarrecKara \vcnepcLlfl qpe3 cneur{gJrHo
Hanr4caHa nporleAypa Ha nporpaMHr4fl e3r4K Python.

Pesylrarzre or rpoyrtBaHr4flTa ca rpelcTaseuu s 73 $urypu w 12 ra6twlu v
cr4creMaru3t4paHlr s 6 HsuoAa.

3a scuqKu I43cneABaHV nyKHurrrHrr Ha neAHrrrlare Korner, ,L{xoncru u Ealran e
ycraHoBeH OTTIeTJIIZB BepTrrKaneH TeMrreparypeH fpaAr4eHT c HaMaJrrrBaqa al/Innv-ryn.a Ha
r<ore6anutra Ha BceKa 3 m: n:srperrrHure reMneparypu aila1ar v e'raBar no-cra6ralHra c
4:sl6ouuHara Onpe4eneHa e 3oHara Ha rrocroruun (cra6ulnn) reuneparypr{ (-0.02 9C n
noBellero ceusopu) ua 4u6ouvHpr HaI - 9-11 m, xoero o3HarraBa, qe Ao raM npoHurKBa
TOUrr{HaTa oT rroBbpxHocTTa Ha neil]g^l1lKA

Y,rrpaseyxOBl4Te aHeMoMeTpI4 nOKa3BaT IIpOMeHJIllBtl Br,3AyrxHr{ noTor-lr4 c ;ICHO
Ii3pa3eHn uI4KrHrrHI4 BapLrarJrlr4 - rro-MaJrKo ABIrlKeHr4e xr,,v o6-ag, noBeqe uureHszsHoci
oKono [pnyHotu. Btsxo4rrql{Te noToIIn ce gacvrrBar npv 6ypv, BaJre}Krzr vrlrr4 cLrIreH sarlp na
lloBrbpxHocl:ra, a Hr43xoA-slur4Te nororlu AoMr4Hr4par nptt cnorofitfuycroBnfu

3a nepao4 or eAHa roAI4Ha ce ua6mo4aBa npocrpaHcrBeHa r4 BpeMeBa r.r3MeHqr4Boqr,
B u;lxou nyI(HarLIHI4 no neplr$epprflTa Ha neAHrrKa, 3oHura Ha nocrorHHr4 TeMrrepaTypu ce
I43MecrBa Hafope [pri BerpoBrzrr4 ycnoBr{r, ,4oKaro B rIeHTpaJr]Hr4Te nyxuaturiu ocraBa no-
Aln6oxa v, cra6ur,ua. Porrlfia Ha Brrbpa e 3HaquMa: AHr4 cbc eurreH Brr:bp BoArr Ao no-
rrlrr{TKa 3oHa Ha nocTo_flHHu TeMnepaTypr4.

Ycuerrrrro ca AocrI4rHaru cy6teaHr4KoBr4 npocrpaHcrBa nol JreAeHo nore EalnaH v ca
B3erI4 ceAtrMeHTHn npo6z. B resz yqacrbUr4 ca na6moAaBaHLr cra6uluu reMneparyp1 rtal
BoAHr{r noToK rI 3acrrJleHo floBbpxHocrHo ToneHe. B:slpexu, r{e H.flMa npflKo orHorxeHl{e, KbM
TeMaTa HA rr4aeprar\rrflTa, ct6ttpaHero Ha reoro)KKr{ npo6lr aonbr'eb
r4HTepArrcquilnr4HapHoTo npoyqBaHe Ha nerHr4ur4Te. l, .

floly'-Ieun ca crarurcrl4qecKu 3Harrr4Mr4 3aBl4cr4Moc u tt ycl<>itqlrBa orpl4qartinHa
Kopenaqz.s MelKAy BbrpeIxHHTe reMrreparypz B nyKHarvHLrre u 6pon cr:r,Hr{eBr4 rerua
Hanpaneu e I43Bo.4, r{e I4Ma Bp:b3Ka, uo rt e cJro}KHa, He BITHaILI rw:eefrua Lr 3aBVcLr or
n o KaJr H HTe riaop S o.rro rra qHr4 vr M ereop ono fvrrrHr4 $ arcro p u.

CreAEta no4po6Ha Ar.rcr(ycrrfl 3a o6qcueFrrae Ha noryrreHuT, prry,ntutr, n0llro
ciborBgrcrBar Ha KoHuenqa.flTa 3a AurapnrnqecKara KJrrrMa'rurrHa aHoMaJuq (onlrcna
o6parHraa repMoAl{HaMrrr{eH orfoBop na AuraprcrraAa cnpsMo rrpoMeHure e o6raqHocrira B

cpaBHeHI4e c uo6aluara HopMa npr,r npli6nr4sr4TeJrHo 63o rorxua lrrapl.rua) llo4uepraHa e
ueo6xo4lrnaocrra or c:s3.qaBaHe Ha [on-f,pHo-cneqra$lruulr KJrr.iMarprarHr4 Mo,qeJrr4 Lt ot no-
sa4u6oueHo I43cneABaHe Ha Bpb3Kara Me)r(Ay cJrbHrIeBara alcrlirBHocr, KocMrirrecKl4Te lro.{A,
ooJlauuTe I{ KIIIIMaTa

Pa:ue4aHrz ca vrcane1Batrrrra Ha peAVrJa aBTopu, nocBereHrr ua Slrsuxara ua
crfbHqeBo-Tponoc$epuzre B3arrMoAefr.crwm r{ npoMeHare B cbororHr{ero Ha KJrrrMarrrrrFrr4Te
cacreMl4 B Kapcra Ir KplroKapcra - BJrr4rHr{e Ha ElerrprauecKr,rr rrroreHr\r4an Ha fiouoc(tepara,
uo 6arHara arnao c Q epua eneKrp r4qecKa B ep rrra.

Pa6orara, npeAcraBeHa or I{nerau llapon e nr4oHepcKa, c roJreMra rIepcleKTHBH.
Cts4a4eua e MeroArrKa Ha v3clreABaHe Kar(ro ua 4u6oxrr ilponacrHr.r neruepr4, Ta:rla \4 Ha
nyKHarI4HH B JIeAHI4I-IHTe Ha AHrapKrr{Aa, rrocraBeHo e Haqaroro Ha rror]TorHeH MoHr4Topr4Hf
c IIeJI ilOIyrIaBaHe Ha AaHHII 3a IIenH CJIL'HqeBI{ UL{KJIIi. llpeAenx<4,a ce AonbJrHr{TeJrHO
pa3nonafaHe Ha oqe ceH3oprr, Ha no-roJreult 4u6o.luHr4 Aocrr4larqu ac, -500 M., B pa3ruqHr.r

,]



pa3rIoMI4, |Ipecl4qaqH KollczHa AynKa, Koero ilIe AaAe r.rHrfopnaaqtrfl. 3a reMleparypr4Te B

3arBopeHl4 Aln6oxz o6etra; pa3LtLrpflBaHe Ha n3crre1BaHklrra KbM Apyrr4 rroJrflpHrr peft{oHrr,
Irl{Terpaqrrfl' c'bc careJII,ITHrr AaHHa z pa^:pa6orBaHe Ha yc:bB:bpureHcrBaHr4 rlLrereHr4 MqAenz
3a no-nbJlHo pas6wpaHe Ha cJIolKHIire B3ar4MoorHorrreHr4r Mex:Ay cJrbHqeBara ar{rr{BHocr a
KI nMaTr4rrHI4Te npoue cli B n ontp Hr4Te neAHr4rlr4.

O6paronareJlHara H HayrlHara crpaHa Ha Ar4cepra\LrflTil ca npencraBeHr4 orJrr4.IHo 
,

IIoKa3BaT At'l6oxo Iro3HaBaHe na npo6neMa, noAxoArtrlo ilocraBrHe Ha eKcnepr4Mesilme,
no4po6uo olll4caHrre Ha usnoJr3BaHr4Te MeroAr4 n Sarroplr 3et penraBaHe Ha nocraBeHr4Te
sa4aril4. Tesa uoguaHvfl ca AocrarbrrHu Aa noKpr4flT Lr3ucKBaHr4rra sa <>6pasonarenHara qacr
Ha HayrIHaTa cTeneH ,,,{oKfop" t't ca go6pa 6asa sa npoAr,JDKaBatFre Ha HayqHure v3crenBaHr4l
cneA 3aulrTaTa Ha Ar4CepTArJufTa.

Oqenxa na Hay.ruure [puHocrr

3aqeeunre [pI4HocI4 cborBercTBar Ha noryr{eHure no BpeMe Ha r43cJre1nanunra
pe3ynrarl4. llpzenrau ilpr{Hocnre Ha 1naeprar-IrroHHr4r rpyA TaKa Karco ca rpopnrynvp'auv,

- 3a nbpBl4 rlt,r e Ha[paBeH cpaBHrrreneH aHaJryr3 Ha Mereopororr4qHr4Te
yanoBll.fl B I€pcroBrr rr KplroKapcroBrr cpeArr (llouop rrrraHLr:ua, B'strapun H o. Jlusunrciru,
Aurapxrzga) a epmr<arar4M e'bc cJrbHqeBara aKrr{BHocr.

- YcraHoBeHZ ca KopeJIaIruIr MelKAy reMneparypHlrr pe)Kr{M B:bB B:brpenHocTTa
Ha ranepur4Te u JIeAHuKoBrire [yKHaruHr.r u BapkrarJur4Te Ha cr:blFreBara aKrdenocr.

- llpeAnono)I(eHa e ponrra Ha o6raquocrra 14 pa1Lra\uoHHa-fl, 6araHc Karo
MeAl{aropI4 Ha cJIL'HqeBoro ers4efrcrBr.{e Bbpxy JIoKaJrHrrre KJrrrMarIrrIHvt evcreMr4.

- HanaepeHa e crffrrrcrurrecKa gHaqr4Ma lr cbrJracyBaHa BpiBKa Monqy
AI4IJAMIJKUTa Ha TeMneparypr{Te I4 B:b3AytXHr4Te rerreHutr B ciLrcreMltre or rlenHarl1^+r4 14

ApeHaX(Hl{ KaHaJII4 Ha aHTaprcrTrrecKr4Te nelHr4rln r{ cJrbHrleBara llKTlrBHOcr
- AoxyMeHTI4paHIr ca HoBa noJreBZ ua6mo4eHux 3a pa3unprBaHere; Ha

JreAHI4KoBIrre nyKHarl4utt vt o6pasyBaHe ua cy6uaqLrarrHLr e3epa, cB:bp3aHrr c rvHaMuKar3 H?
CN:bHqEBATA AKII4BHOCT.

- Paspa6oreHa e llHTepAucrlnnnr.iHapHa MeroArrKa, BKJrrorrrBaria eAHoBpeM$HHo

S us u.l uu, Mr4Kpo KnrzM arr4qHv u reo S as uu upr r:r;vrepBa:nul.
- BteeAeHo e u3IIoJI3BaHe Ha npou u ceH3opHr,r Mpe)r{r4 3a r43MepBaHe Ha

TeMreparypHvl 14 vropsonavrpLrrlHu napaMerpH Ha ne,4HlrKoB14 nyr(HartrHr{.
- lIp"JIo)KeHI4 ca cruruarur{ecKu Mo,4eJrr4 3a KopenaquoHeHi diatus MexrAy

TeMnepaTypara Ha B:b3AyXa BibB BbTperxHocrTa Ha KapcToBara r{eqepHa cacreMa 14

JleAHI4KoBI4Te [yKHarHHI{ H cJrbHqeBara ar{rr4BHocr (6pofi cJrbHrreBr4 rrerHa, I0.7 cm
pa4.uou3nlounane).

- LlscIreLBa:aufl'ta n llouop uraHLrHa AorrpvHacrr 3a no-Ao6po pas6vpaHe Ha
egauNaoAer;crBr.{ero Me)KAy armocSepHr.i Sarcropu 14 noA3er{Hr{ Ka.pcroBr{ cLrcreMr4, c
rpaKrvqecKo 3HaqeHae 3a ynpaBJreHuero Ha BcAHare pecypcli n B.strapzn ''

- klssnerreHl4 ca HoBI4 I.aHHrr 3a Ar4HaMr4Kura Ha neAHr4rlr4'le Ha o. JlusvHrgfrg,
iloJre3Hl{ 3a MOHlITOpr4Hf Ha KIr.{MAII4rrHr4Te npOMeHI4 B pefrroHa.

- llzceprarluflTa npeAnafa MoAeJr 3a uHTefpr4paHe rrra reorpa$cr<r4, KJrprMarr4qHrl
H cJIt,HqeBo-3eMHIr EaluHL4 npunolr(zM s 6rAeura r43eIreABaHLrq ua rro6aIrHLr kr pefrloHanHr4
KJrI{MaTHr{Hr4 npoqecl4

[y6,rurcaqvv Ha aBTopa rro reMara Ha AuceprarllroHHx.rq rpyA

Ocnonuure pe3ynrarl4 or r43cJreABaHVflTa ua IJnerau Ilapon ca ocpopueHr B TpLl
caMocrotretu ny6tuKaIJkrr4 s Journal of the Bulgarian Geographical Sooiety or 2023, 2924 u
2026 r. i.



llpe4craneHr4rr aBTope$epar orpa3_{B
Ar{cepTarlr4oHHr4r TpyA.

l{snaana o6qra ny6luxaqur4 c rorcopaH

Ilpeuoprnunga6e.nexnn | ,

H-sxaaxa c:lrlecrBeHr4 3a6erexcxz,
noJro)r(r4TeJrHa orIeHKa ua pa6orara, cBbplx
npenopbKr4, cBTp3AHvr C [peACTaBeHure rpas
r43nr4cBaHe Ha BeII4ril4HUTe U TeXHr4Te MepH
TeKCTlbr xrrra rfrarypLrre Aa e na 6urapcKkr ulru aunrurir.cxvt, TaKbB, r{e BeAHara Aa oe pa3fvpa
orKbAe ca AaHHI4Te I4 KaKBo noKa3Bar. I4cxav or{e Aa npenopbqavr ua I{neran flapqr 4a
npoAbJDl{rr Aa pa6oru v Aa ce pasBI{Ba B Ta3v o6lacr c'bc c'bxJvrr, eHTycr4a3bM rt neqe
HarpylaHz ytveHnl Karo pa3nLrpH r43cJreABaHVflTa av v ilpurotxv paspa6oreHara v.sroruKa vr

e Apmura, KoeTo rle AorIpLIHece 3a pas6upauero Ha v3MeHeHlr.flTa B KJrr4Mara r4 cbcro.flH[4ero
Ha pecypcl{Te Ha \flIrura HIr nJraHera. 14 uaxpan - Ia rpoAbJrxaBa [penoAanareldxara
Aefiuocr H neKIrI4I4Te 3a yqeHr4ulr 14 fpaxraH:z, no4uacxfixu no r4HTepeceH Harrr4H 14 c Jro,Kora
HoBa H yHrzKa.JrHa Hayv'na zu$opnaaqux.

3axnrcqenue

Brs ocHosa Ha analrprga Ha nooraBeH
npr4Hocr4Te Ha AOKTOpaHTa npaB_fl H3BOAa, q9

oco6eHa Balr(Hocr ga rr3treHflBaHe [pouecr{Te
HM aT eKO JIOTUTTH a z np aKTI4rIe cKa 3 H arrr4M O CT,

Lr c'bcrofl}luero Ha cJraAKoBoAHr,rre 3anacu }lar
Hznoro Ha ArrceprarluflTa u lfirrrtr4flT

3aKJrroqeHueTo, qe npeAcTaBeHHrT Ar.rcepTarl
BI4coKo HayqHo HI4Bo vr cborBercrBa Ha \r3rrcKBaHtflTa Ha 3axoHa 3a pa3Br{T}rq Ha
aKaleMzrtHlrfl cbcTaB na Peny6.nvrxa Blrrrapwn v flpanummxa na. EAH sa neroforo
rphJraraHe

flpeno na HayuHoro )r(ypr4 Aa :npLrcrl.vM Ha {nfrarr
vrsauos llapo nen ,,,{orrop" B Hayuua o6racr Ha Br4cr+rero
o6pasonanue urnxa u znsopvrarzrca", llpo$ecuoHri^ruo
HanpaBJreHHe 4.L ,,QLr3vneeKvt HayKV", HayuHa cnerlr4aJlHocr ,,tDtt3vlxa Ha oKeaHa,
arnaocQ ep ara r4 oKoJro3eMHoro np o crpaucreo".

flpe4cegareJr Ha Hayvuoro r{rypu:

/flpo$ a-p Croesal
/*/
llesna


