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OTHOCHO HAYYHATa el HOCT HA KAHAHATa KaHAUAAT Tl ac J-p Mupna
KoncranTunosa ViBaHoBa 3a 3aeMaHe HA aKaJeMHYHATA JUIbKHOCT ”doueHT” B obsaact
HA BHCIIETO 00pa3oBanue 6. ArpapHHM HayKH, Npo¢QeCHOHAIHO HANPaBJIeHHE
6.1.”PacTeHHeBBACTBO”, HAYYHA CHENHAIHOCT ,MeaHopalt, BKIIOYHTEIHO MOYBECHA
epo3us u Gopbara ¢ Hes .

UjeH HA HAVYHOTO kypu: jou. A-p I'eprana CiaaBoBa KynueBa, npo¢ecHOHAIHO
Hanpasjiedne 6.1.”PacTenneBBACTBO”, HAY4YHA CHEUMAIHOCT »MeJIHopauHH, BKIL.
IouBena epo3us i Gop6ata ¢ Hen®, perucrpupan B HAIIU/ B obaacrt ,,ArpapHM HayKH”.
3anosed 3a ncypu Ne PJI 05-148 ot 23.06.2026r na Ilpedcedamens na CCA.

L HaykoMeTpuuHH HOKA3aTeJH HA NPEACTABEHATa HAYYHA NPOAYKIMA

[peacraBeHuTe OT KAHAHAATKATA . ac. A-p Mapus Koncrantunopa MBanosa
ny6anKauMu, 3a NOKPHBAKE HA MEHUMAIHHTe H3HCKBAHHS 32 33€MAHE HA AKANEMUIHA
JUTBAKHOCT ,,JloueHT* , ca 42 6pos, OT KOHTO:

- B rpyna nokxasaremu ,B*- ,Hay4uHu nyOonuKaUM¥ B HM3[aHHs, KOMUTO €a
pedepupany ¥ HHACKCHPAHH B CBETOBHOM3BCCTHH Ha3u AaHHy ¢ HayuHa uHpopMarms (Web of
Science u Scopus)“, kKaHIWAaTKaTa € npezcrasuna 10 myGaukanuu. B Tasu rpyna OposT Ha
TOUKHMTE Ha KaHauzarkata ca 150.93.

- B rpyna nokasarenn “T’ “a-p Mapus HBanoa ¢ npeacTaBuia 32 nyOnukanuy,
8, OT KOMTO ca NyONMKYBaHM B HaydHH WH3jaHud, pedepypaHM M WHICKCHDaHH B
CBETOBHOM3BECTHH 6asy MaHHH ¢ Hayuna mnopmauus (Web of Science m Scopus), 20
ny6nuKkanuu ca my6IMKyBaHd B HepeepHpaHy CIHCAHUA. B Tasu rpyna ca BKJIIOYEHH oie 3
[JIaB¥ HA KONEKTHBHH MOHrpadHH, B KouTo A-p MBaHoBa e craBTop K 1 cTyAus. B Tasu rpyna
IOKA3aTeNH, TOUKHTE Ha Kauanara ca 204.40.

- IlpencraBennte LMTHpaHHA  (TIOKas3aTe]H Tpyna “II”) ca 10 6posa, B
ny6nuxauuu, pedpepupanu B Web of Science u Scopus, O6wusaT Opoii TOUKH 3a Ta3W rpymna €
150.

OcBEH TAX ca NPUIOKEHH NyOIrKauny, CBbP3aHH C MOJ1y4aBaHe Ha obpasoBarenHa
¥ Hay4Ha CTeneH ,,JJokrop™ (M3BBH KOHKYpca) — 5 6pos u nyGnUKa{K, CBBP3aHM C YUaCTHETO
B KOHKYpC 33 3a€MaH€ Ha aKafieMH4YHa IIBXKHOCT ,JTnaBen acucreHT” — 3 Opos (M3BBH
KOHKYpCa).

B pombiHeHue, A-p MBaHOoBa ¢ ydyacTala B 8 IUIAHOBH Hay4HU MNPOEKTA,
¢unancapann ot CCA, 4 MEXKIYHapoAHH NpOEKTa, 110 INporpama XOopHu30HT H
Epponeiicki (oHJ 32 PErHOHANHO Pa3BHTHE, KaKTO H 5 npoexrta, PUHAHCHPAHH OT
®ona Hay4HH u3cieaBanus. JI-p MBaHoBa e MoIepaTop Ha Briarapckus noprai 3a OTBOPEeHa
HayKa.

Marepuanute, ¢ KouTo A-p liBaHOBa y4acTBa B KOHKypCa 3a 3aeMaHe Ha
aKaJeMHYHATA JIBKHOCT »JIoueHT”, ca NOArOTBEHH TOYHO M CIOPEA NPOLEAYPHHUTC H



3aKOHOBHTe W3uckBauud, nponstudamy ot 3PACPB (un.29, an.1), IIpaBHIHHKA KbM HETO H
[IpaBuiHKKa 32 YCIIOBHATA H PE/A 32 32€MaHE HA AKJIEMUIHH JUTHXHOCTH B CCA.

IL. OCHOBHH HANPABJIEHHS B H3CJAEA0BATEICKATA AHHOCT HA KAHAWAATA H
Hal-Ba)KHH HAYYHH NPHHOCH

UscnemoBatenckara JeHHOCT Ha KaHAUJATa € HAaCOYeHa OCHOBHO KbM H3yYaBaHC Ha
B3aHMO/IEICTBHETO MEXTY KIHMATHYHHUTE HaKTOPH, TOYBEHUTE CBOMCTRA M IPOAYKTHBHOCTTA
Ha 3eMeENICKUTE KYITYPH, C aKLIEHT BhpXy BOAHHA 6anaHC, 3aCylIaBaHETO, HAMOABAHETO U
AJaNTAIMATA HA 3eMeIeTHETO KbM KIIMMATHYHUTE TPOMEHH. B pa3paGoTKHTE MOCIe0BaTeNHO
Ce MPHWIAraT ¥ Pa3BUBaT CUMYJIALMOHHH MOJENH, arpOKIMMATHYHA UHICKCH, CTATHCTHIECKH
¥ MHOTOBapPHaHTHH METO/IH H TIOJIXOIH 3a IPOCTPaHCTBEHO-BPEMEBA OLICHKA.

OCHOBHATE HANpPaBIEHMA B HAydHOM3CIIENOBATeNCKaTa NCHHOCT MOraT Aa OBpat
060co6eHH KaKTO Cie/Ba:

1. Ouenka Ha KJIMMATHYHHTE NpPOMEHH, 3aCylIaBaHETO H YH3BHMOCTTA HA
3eMeJeJIHETO KbM BOACH Je(PHUHKT

ChIeCTBEHO HANPABICHHE B HAayYHATa JACHHOCT € KONMYECTBEHOTO H3CIC/BAHC HA
KJIHMATUYHUTE NPOMEHH M TAXHOTO Bb3ACHCTBHE BBHPXY 3CMEACICKHTC CHCTCMH. H3BbpuicHa
¢ JeTailIHa IPOCTPAHCTBEHO-BPEMEBA OLICHKA HA CTAlIOHHATa ¢BallOTPAHCIMpAIMA (ET+-PM)
3a 3eMeeNCKATe TepUTOpUH Ha Boirapus 3a 54-roaumen nepuo (195 1-2004 r.), upe3 KoATo
Ca yCTAHOBEHH PETHOHAIIHMTE PA3NHYAA B U3NApUTCIHATA criocobHOCT Ha arMocdepara U ca
MCHTHOHMIMPAHH TCHACHIMHTE KbM 3aCyIIaBaHe H € IOKa3aHO yCKOPABAHC HA HAPACTBAHCTO
Ha ETo npe3 nocneanuTe ACCETHNCTHA, KaTO B OTACIHH paiiOHHM TEMMOBETE Ca HapaCHAaIH
MHOT'OKPATHO.

Ha Ta3u ocHoBa € pa3paboTeH MOAXOJ 3a OLIEHK2 HAa YA3BHMOCTTAa HA IOIMBHOTO H
HEMOIHBHOTO 3EMEETHEe KBM CYIIa B OCEM XapaKTepPHH 3eMeJIeNiCKH paiiosa Ha bhirapus.
Upes xoMOMHMpaHe Ha BAaIMAMPAH CHMYJAIIHOHEH MOACN 32 BOJHHSA 6ananc WinISAREG,
Ce30HHMS CTAHNApTH3MpaH BanexeH HHAekce SPI v noka3sareH 32 OTHOCHTENIHO HAMAICHHE Ha
no6usa (RYD) u HetHa Harontenna Hopma (NIR) ca onpe/eneH: KONM4ECTBCHN 3aBMCHMOCTH
MEXy HHTCH3MBHOCTTA Ha 3aCYIIaBaHETO M PHCKa 32 NMPOAYKTHBHOCTTA HAa HEMOIMBHATA
napesuua. PaspaboTeHa € OpUriMHanHa METOOJIOTHA 33 ONPEACIIAHE Ha crneyu(pUIHA NparoBH
croiinoctd Ha SPI, npy KOMTO BOAHHMAT AE(HIMT NPEMHHABA B 3HAYMM HKOHOMHICCKH PHCK 32
NPOU3BOACTBOTO.

2. Mogeaupane Ha BoAHUS 6aiaHC, NOTPEGHOCTHTE OT HANOSBAaHE H A/ANTALHITA
HA MOJMBHHTE PEKHMH

BTOpO OCHOBHO HampaBleHHE ¢ pa3pabOTBAHETO M NPHIATaHETO Ha MATEMATHHICCKH 1
CHMYNIALIMOHHH MOJENIH 33 OLCHKa Ha BOIHHA famanc ¥ MOTpeOHOCTHTE OT HANOABaHE HA
3eMezeNcKuTe KynTypu. PaspaGoTeHa ¢ MeTOA0NOrHA 33 ONPEEAHE Ha HETHHUTE HATIOUTEIHH
HOPMH 3a IiapeBKLa B IIeT arpOKTHMAaTHIHN PaiOHa, KaTO €2 OTYETCHH pasiIKiHU HHRA Ha
U3MOJI3BaHe Ha BOJO3aAbpIKallaTa ClIocoOHOCT Ha 1OYBaTa.

Kanubpupan M BaauIupaH € MOACIBT SIMDualKc 3a nporno3Hpane Ha NOIHBHHA
PEXHM M CHMyJIMDAHC HA TNOYBEHHS BOACH GalaHC NpH LApCBHIA BEPXY M04Ba CMonsHna.
[IpuiaraseTo Ha MOAXOAA Ha JBOHHMA KOCQUIMEHT Ha KyITypaTa I03BOJIABa I10-IIPELM3HO
IPEACTABAHE HA KOMIIOHCHTHTE HA EBAlOTPAHCIHPALMATA ¥ HAACHIHO CHMYyNHPAHE Ha
[IOYBEHATA BJIAXHOCT.



Upe3 WinISAREG ca CHMyIHpaHH aNTePHATHBHH NOJHMBHH PEXHMH IIPH PasIHIHHA
HHBA HA KIMMATHYHA OTPeGHOCT OT HANOABAHE H €2 ONPE/ENCHH MPAKTHICCKH [IapaMCTPH 32
ajanTami — yXbJDKaBaHe Ha MONHBHHA CE30H, HEOOXO0UMOCT OT JOMBIHATENHH TIOJIMBKH 1
OTIpeZieNAHe Ha KpaiHaTa JHOITyCTAMA JaTa 32 HaNlOABaHe.

ChILEeCTBEH NPUHOC MPEACTABIABA H YCTAHOBABAHETO Ha BPB3KHUTE MEXKY CE30HHOTO
3acymaBaHe, H3MepeHo upe3 SPI2, m AelicTBHTENHATA CBANOTPAHCIHMPALMA HA HEMONHBHA
napepuna. IlomydeHH ca BHCOKM KOe(QHIMCHTH Ha JCTEPMHMHAIMA, KOCTO TIOka3Ba
BB3MOXKHOCTTa SPI2 [a Ce M3MON3Ba KaTo MHAMKATOP 3a BH3ACHCTBHETO HA 3aCyIIABaHETO
BBPXY BOJONOTPeOIEHHETO HA KYITypara.

3. ATpoK/JIMMATHYHO pailOHHpane, NPOCTPAHCTBEHO MOJEIHpaHe H eKOJOTHIHO
30HHpAHE HA 3eMe/leJICKUTE KYJITYPH

TpeTo HanpaBlIeHHE € CBhP3aHO C arpOKTMMATHYHOTO paHOHHPaHE H NPOCTPAHCTBEHO
IudepeHIUpaHe HA YCTOBHATA 3 3EMEAENICKO MPOH3BOACTBO. PaspaboTeHy ca nmoaxoau 3a
obeauHABaHE HA HAMOWTEJIHM PAHOHM B arpOXIMMATHYHM 30HH Bb3 OCHOBA Ha CTANIOHHATA
eBANOTPAHCTIMPALMS W €A ONpEJCTICHH XapaKTepHH KAMMATUYHM M NOYBCHH NapameTpy,
HEOoGXO/MMH 32 B3EMAHE Ha PEIICHHA OTHOCHO HAIOABAHETO HA LiapeBniiaTa. Ha HauuoHATHO
HHBO Ca Ch3[aACHH IPOCTPAHCTBEHH KAPTH Ha ce30HHUA SPI2, OTHOCHTENIHOTO HAMAIICHHC HA
061BA U HETHATE HATIOUTE/IHH HOPMH 32 PA3/YHH CTENIEHH HAa HEOOXOAMMOCT OT HANOABAHE.
Pazpa6oTenH ca M KapTH Ha BOZO3aABbPXKALIUA KaNauuTCT Ha IMOYBUTC H HA crieruUIHUTE
MKOHOMHYECKH IIparoBe Ha 3acyuiaBane. Te3u paspaGoTkH CpYCTaBAT KIMMATH'IHA, II0YBCHA U
arpoHOMMYHA MHGOPMALMA W CH3JABAT OCHOBA 32 PETHOHAIHA OLICHKA HA PHCKA OT Cyla H
NONOMAraHe Ha yIpaBJICHHCTO Ha BOJAHHUTE PECYPCH.

B paMkuTe Ha TOBa HANpPaBJICHHME ¢ PaspabOTCHa H METOMOJOTHA 33 PErHOHANM3ALMA
Ha KIMMaTa No aKTyannsupanarta knacubukauws sa Koppen—Geiger M 3a CBBp3BaHC HA
KIMMATHYHHTE KJIACOBE C JOOMBHTE OT OCHOBHH 3E€MEIEICKH KYNTypH — 3HMHA IIUCHHIA,
eYEMHK, [{apeBHIA H CIILHYOTIIE/L.

4. Ipornosupane Ha JOGHBHTE M paspaGoTBaHe HA METOMH 32 MOAMOMAraHe HA
pelIeHHATA B 3eMeeIMeTO

YeTBBPTO HANpPABICHHE € Pa3pabOTBAHETO M TNPUIATAHETO HA CTATHCTHHCCKH H
MATEMATHYECKH TIOAXOAH 33 MPOTHO3HPaHe Ha NOOMBUTE K MOANOMAraHe Ha YMpaBjCHCKUTE
pELICHHA B PACTEHHEBBACTBOTO.

Paspa6oTeH ¢ OpHIMHAICH Hay$HO-TIPWJIOXKCH MCTOJl 32 OLCHKA H NPOTHO3MPAHS HA
npejcedTOeHaTa BIAXHOCT Ha 10OYBATa, OCHOBAH Ha KOMOMHAUUA OT METEOPONOTHIHA H
nouBeHO-pu3HYHA HHGOpMALKA. METONBT € MPHIOKEH KbM Pa3IHIHH NOYBCHO-KIHMATHIHU
YCIIOBHS Y € U3M10/I3BaH M 33 ONPEACIAHE Ha OAXOAIIH CPOKOBE 32 centba Ha 3UMHA [IIICHHIA
9Ype3 MOJXOM, OCHOBaH Ha PasMHTH CHCTeMH. Ilo TO3M HauMH € CBH3JANCH MHCTPYMCHT 3a
ONTHMH3HPAHE Ha 3eMEJCIICKUTE ONEPAli H 32 OlICHKA Ha IOTCHIHAIHOTO BB3ACHCTBHEC HA
KIAMATHYHHTE IIPOMEHH BBPXY 3€MEEIICKOTO MIPOH3BOACTBO. Vnentuduuppans ca 3HaYUMHU
KIMMATHYHH (aKTOPH H ca paspaGOTEeHH eMITHPHYHA PErpeCHOHHH MOJCIH 34 IPOrHO3HpaHe
Ha no6MBa OT LAPEBHIA, KATO € W3BBPIICHA OLEHKA M CPAaBHEHHC Ha MOJCIHTE pes
CTATHCTHYECKH KPHTEPHH. PesyiaraTuTe IOKa3BaT NPHIOXKHMOCTTAa Ha Fully Fuzzy Linear
Regression npu olieHKa Ha PEaKIHATa HA OOUBHTE KbM KIMMATHIHUTC yC/IOBHA.

O0o61enne HA HAM-BAXKHHATE HAYYHH NPHHOCH



LYY

B 0606menHe, HayJHATE NPHHOCK Ha KaHM/ATa Ce XapaKTepu3uparT ¢ paspaboTsane
A BaJHAHpPaHe HA KOJHYECTBEHH METO/H 32 OleHKA HA B3aHMOREHCTBHETO ,KIHMAT—
MHOYBA-BOJA—KYJITYpa® H NpPeBPLIIAHETO HA pPe3yATATHTe OT KIHMATHYHHA H
arpoKJIMMATHYHHSA AHAJIH3 B IPAKTHYECKH NPHIIOKHMMH HHCTPYMEHTH 32 ypaBJIeHHe HA
3eMeJeICKHTe CHCTEMH.

Cpen Baii-ChILIECTBCHATE Hay4dHH NOCTHXKEHUA MOTaT /ja OBbAaT OTKPOCHH:

e JIOKa3BaHETO HA PETHOHAITHATE ¥ BPEMCBUTE TCHICHIMM KbM 3acylllaBaHe B bharapus
H KOJMYECTBEHOTO ONpeIc/sHE HAa YCKOpABAHETO Ha HapacTBaHero Ha ETo mpes
ChBPEMEHHHUSA KIMMAaTHYEH IEPUOT,

e pa3paGOTBaHETO HAa METOMONOrMA 32 OLUEHKA Ha YA3BHMOCTTa Ha 3EMEJCIIHETO KbM
cyma upe3 uHTerpupase Ha SPI, RYD, NIR, nouBeHHs BOAO3aAbPXKALL KAMAUUTET H
CHMYJIAIMOHHO MOJIEIIMPaHE;

o ONpEACIAHETO HAa CHENMH(PHYHH KIHMATHYHH H HKOHOMHYECKH INparope Ha
3acymaBaHe, HAZ/O/J KOUTO CE 04aKBAT 3HAYHMH 3aIyOH OT HCTIOJNMBHA APEBULIR;

e pa3spabOTBAHETO HA MCTOAM 33 KOJMUYECTBEHO ONPEACIAHE M MNPOCTPAHCTBCHO
audepeHIMpale Ha NOTPEOHOCTHTE OT HANOABAHE MPH DPA3NHYHK KIMMATHYHH H
NIOYBCHH YCIIOBHS,

e KanuOPHPAHETO M BATHIAMPAHETO HA CHMYJIALHOHHM MOJCIHM 32 BOAHHA bananc u
NOMMBHHSA pexuM, Bountenso WinISAREG u SIMDualKc;

o JIOKa3sBaHCTO HA TPHIOKHMOCTTa Ha SPI2 KaTO HHIMKATOp 32 BB3ACHCTBHCTO HA
CE30HHOTO 3aCyIABaHe BLPXY BOAONOTPEOICHHETO HA HETIONMBHA LAPEBHIIA;

e CH3/ABAHETO HA ATPOKIMMATHYHH U NPOCTPAHCTBCHHM KapTH, MOAXOMALIM 32 OLCHKA Ha
PHCKa OT CyIIA H IOANOMAraHe YIPaBAeHHETO Ha BOJHUTE PECYPCH;

o paspaGoTBaHET0 HAa MOAXONM 33 ArpOKIMMATHYHO paHOHMpaHe, KIUMATHIHA
perHOHAIH3aIMs X HACHTHQULMpPaHEe Ha XOMOKIIMMATH;

e TpUIATaHETO HA CBBPEMEHHH CTATHCTHYECKH M MATEMATHYCCKH METOMM 33
NPOrHO3UpaHe Ha JOOMBHTE U ONTHMU3HPAHE HA arPOTEXHONOTHYHH PEIICHUA,

o BANMAMPAHETO 32 YCJIOBHMATa Ha bBBirapus Ha MEXIYHapOAHHMA CTaHAApT FAO
Penman—Monteith 3a ompeaensHe Ha €TAJOHHATa €BAMOTPAaHCIMpAalUd H
00OCHOBaBaHETO HA MPWIOKEHHETO My MpH JBITOCPOYHO arpOKIMMATHYHO
palioHHpaHe, OLCHKA Ha KITMMATHYHUTE TCHICHUMH H YNPABJICHUEC HA BOJHHTC
pECypeH.

B LAI0CT M3CJIE0BATENICKATA JSHHOCT CE OTIINYaBa ¢ HHTEPAUCLHILIHHAPCH XapaKTep,
KATO ChUETABA KIMMATOIOTHMA, arpOMETEOPOJIOrHa, NMOYBEHA (HU3MKA, XHAPOMEIHOPALHH,
MaTeMaTHYeCKO MOJCIHPaHe M CTaTHCTHYeCKH aHanu3. IlomydeHHTe pe3ynTaTH HMar
3HaueHHe KakTo 3a (yHAaMEHTATHOTO pa30HpaHe Ha peaklHATa Ha arpOCHCTEMHTE KbM
KIMMaTHYHATE (DAKTOPH, Taka M 3a pa3paGOTBAHETO HA HAay4HO OGOCHOBAHM NOIXOMM 33
amanTalrs Ha 3eMEAEIHETO KbM 3aCyllIaBaHeTO M IPOMEHHTE B KIMMaTa.

III. 3HAYHMOCT HA MOJIyYeHHTe Pe3yaTaTH (LIMTHPYEeMOCT H Pa3llo3HaBACMOCT Ha
KaH/MJaTa B HAYYHHTE CPEeIH)
KanguzaTsT € pasmo3HaBaeM CbC  CBOMTE H3CIEABaHHA B ofnmactra Ha
arpOKJIMMATOJIOTHATA, OLEHKATA HAa BB3ACHCTBHETO HA KIMMATHYHHTC NPOMCHH BBLPXY
3eME/IENINETO, YIPABJICHHETO HAa BOJHHTE PECYPCH U MaTEMATHIECKOTO MOCTHPAHE Ha BOAHHA



Gamanc ¥ norpeGHOcTHUTE OT HamosBane. HayuHara My MeHHOCT C€ XapaKkTepu3upa C
MOCNENOBATE/HO PA3BHTHE HA ACHO 00ocobeHa H3CNIEOBATENCKA JIHHHA, HACOYCHA KBM
KOJIMYECTBEHOTO OLICHABAHE Ha B3aUMOJCHCTBHETO MEX/Y KITMMAT, II0YBEHH XapaKTCPHCTHKH,
BOJIEH AeHUHT U IPOAYKTHBHOCT Ha 3EMEICIICKATE KYITYpH.

Hayunata pa3no3HaBaeMOCT Ha KaHAUJaTa Ce MOAKpeNns H OT Yy4YacTHeTO My B
H3CIIEOBATENICKH HMHHIMATHBH, CBBP33aHH C YCTOHYHMBOTO YNpaBJICHHE H ONa3BaHe Ha
noYBeHHWTe pecypcd. HayyHata TpORykuuMs Ha KaHAWJaTa Ce OTIH4YaBa ¢
MHTEp/MCUMIUIMHAPHOCT M ChUeTaBa  arpOMETCOpONOrHs, — MouseHa  dusuka,
XMJPOMESTHOPALHH, MAaTeMAaTHYECKO MOJE/INpaHe, CTATHCTHYECKH aHAIM3 H reorpagcku
HH(OPMAITHOHHH TeXHONOTUH. ToBa N103BONIABA NOJTy4eHHUTE Pe3yITaTH J1a OB/IAT H3NON3BAHHA
He Camo 3a Hay4HO OGACHEHHE Ha PeaKUMATa Ha arpOCHCTEMHTE KbM KIMMATHYHHUTE (aKTopH,
HO ¥ 3a pa3paCoTBaHe Ha MPAKTHYECKH PELICHHA B 06NacTTa Ha YNPaBICHUETO HA BOAHMTE
PECYPCH ¥ afanTAlUATa Ha 36ME/ICIUETO.

B LSUIOCT NPEICTABEHUTE PE3YNITaTH OKA3BaT ACHO 060C00CHA HaydHa KOMIIETEHTHOCT
U NOCHEIOBATENHO PA3BUTHE HA HAyYHHUTE M3CICABAHUA B aKTyalHA H OOMICCTBEHO 3HATAMA
o6act. TIony4eHuTe MPUHOCH Ca CBBP3aHH C €UH OT OCHOBHHTE CHBDEMEHHH NPOOIEMH HA
3eMEIe/INCT0 — AQNaNTaluATa KbM KINMATHYHHTE NPOMEHH M HApacTBalldd PHCK OT
3aCyIABaHE — H HMAT KAKTO Hay4Ha, TAKA M CIIECTBEHA HAYYHO-MPHIOKHA CTOHHOCT.

IV. KpurHuHu 0eJieKH, BbIPOCH H NPENOPBLKH KbM KAHHAATA

1o OTHOMLIEHHE HA LAIOCTHATA HAYYHOM3ICICAOBATENCKA H HayYHO-TPHAOKHA JEHHOCT
HA KaHAMAATa HAMAM ChllecTBeHH 3abencxks. [IpeacTaBeHUTE pe3ynTaT CBUACTEICTBAT 34
TI0C/IEIOBATEIHOCT, 3a[bIGOYEHOCT H YCTOHYMBOCT HA HAYYHHTE THPCEHHs B 001acTTa Ha
arpOKJIMMATOJIOTHATA, YIIPABICHHETO HA BOAHHTE PECYPCH, MOACTHPAHETO HA BOJHHA famanc
M OLEHKAaTa Ha BB3JCHCTBHETO HA KIMMATHUYHHTE MPOMEHHM BBPXY 3€MCIACICKUTC CHCTCMH.
Paspa6oTeHHTe METOMONOTHH, TIPWIOKEHHETO U BATHIAMPAHETO HA CHMYIAMOHHA MOACIH,
KaKTO H CB3JafCHHUTE AarpoKJHMMAaTHYHY M TNPOCTPAHCTBEHM OLEHKH TIOKa3BaT nobpa
103HABAEMOCT HA CHBPEMEHHHTE HAYYHH MOAXOAH M TAXHOTO YCNEHIHO afanTHpaHE KbM
ycnoBusaTa Ha bearapus.

IIpenopbyBaM KaHAMAATHT A3 NPOABIDKK paboTa B M30paHaTa H3CICA0BATENCKA 10COKA,
TTo OTHOLIEHHE Ha MyOIMKAMOHHATA ICHHOCT NPENOpbYBaM KaHAMAATHT A2 yBEIHIH ACHA HA
nyONMKaLHKUTE, B KOWTO € IbPBH WIH KOPECTIOHAMpALl aBTOP. Karo usjio npemnopnysam
KAaHAUAATHT Ja NPOABIDKH MOCIE0BATENHO H3rPa/ICHaTa HAay4YHa IWHHSA, KAaTO Haarpaxia
NOCTHTHATUTE PE3YNTaTd 4Ype3 HHTCIPHpaHe Ha CBLBPEMCHHHM KIMMATHYHH CICHApHH,
MOJICTHPAaHEe M NMPOCTPAHCTBEHH HHGOPMALMOHHH TEXHONOIHH M CHIUCBPEMEHHO MOMABDIKA
AKTHBHA NMyOIHKAIMOHHA ¥ HAYYHO-NPUIIOXKHA JCHHOCT.

3AKJIIOYEHHUE

TlpencTaBeHMTe 3a  y4acTHE B KOHKypca  JOKyMEHTH  NOKa3par, M€
HAyYHOU3C/e0BATENICKaTa, NPAIOKHATA ASHHOCT Ha ILac. A-p Mapus KoncranTHHOBa
Uanosa orroBaps Ha u3uckBanuita Ha 3PACPB u IlpaBuwiHHKa 32 yCIOBUATA M pela 3a
npuao6KBane Ha HaydHH CTEIICHH M 33 336MaHEe Ha aKaJIEMHHH JUThKHOCTH B CCA.

ToBa MH []aBa OCHOBAHHME 12 OLCH: IOJIOKHTENHO II0CTHATA ASHHOCT HAa KaH/[U/aTa
1 fa npenyioxa -p Mapus KoncranTtunopa MBaHoBa fa ce Ha3HAaYM Ha aKaIeMHHATa JUTBKHOCT
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BRIEF REVIEW
concerning the scientific activity of the candidate
Chief Assistant Professor Dr. Maria Konstantinova Ivanova for appointment to the
academic position of “Associate Professor” in the field of higher education 6. Agricultural
Sciences, professional field 6.1 “Plant Science”, scientific specialty “Land Reclamation,
including Seil Erosion and Its Control”.

Member of the Scientific Jury:
Assoc. Prof. Dr. Gergana Slavova Kuncheva, professional field 6.1 “Plant Science”,
scientific specialty “Land Reclamation, including Soil Erosion and Its Control”, registered
with the National Center for Information and Documentation (NACID) in the field of
“Agricultural Sciences”.Jury Appointment Order No. RD 05-148 dated 23 June 2026,
issued by the Chairperson of the Agricultural Academy.

L. Scientometric Indicators of the Submitted Scientific Output

The publications submitted by the candidate, Chief Assistant Professor Dr. Maria
Konstantinova Ivanova, to meet the minimum requirements for appointment to the academic
position of “Associate Professor”, comprise 42 publications, as follows:

o In Indicator Group “B” — “Scientific publications in journals indexed and abstracted in
internationally recognized databases of scientific information (Web of Science and
Scopus)”, the candidate has submitted 10 publications. The total number of points
awarded to the candidate in this group is 150.93.

o In Indicator Group “G”, Dr. Maria Ivanova has submitted 32 publications, 8 of which
have been published in scientific journals indexed and abstracted in internationally
recognized databases of scientific information (Web of Science and Scopus), while 20
publications have been published in non-indexed journals. This group also includes 3
chapters in edited monographs, co-authored by Dr. Ivanova, and 1 research study. The
total number of points awarded to the candidate in this group is 204.40.

« The submitted citations (Indicator Group “D”) comprise 10 citations in publications
indexed in Web of Science and Scopus. The total number of points for this group is 150.
In addition, the candidate has submitted 5 publications related to the acquisition of the

educational and scientific degree “Doctor” (outside the present competition) and 3 publications
related to her participation in a competition for the academic position of “Chief Assistant
Professor” (outside the present competition).

Furthermore, Dr. Ivanova has participated in 8 planned research projects funded
by the Agricultural Academy, 4 international projects funded under the Horizon
programme and the European Regional Development Fund, as well as 5 projects funded
by the Bulgarian National Science Fund. Dr. Ivanova is also a moderator of the Bulgarian
Open Science Portal.

The materials submitted by Dr. Ivanova for the competition for the academic position of
“Associate Professor” have been prepared accurately and in accordance with the procedural
and legal requirements arising from the Law on the Development of the Academic Staff in the
Republic of Bulgaria (LDASRB), Article 29, Paragraph 1, the Regulations for its



implementation, and the Regulations on the Terms and Procedure for Occupying Academic
Positions at the Agricultural Academy.

II. Main Areas of the Candidate’s Research Activity and Major Scientific
Contributions

The candidate’s research activity is primarily focused on studying the interactions
between climatic factors, soil properties, and crop productivity, with particular emphasis on
water balance, drought, irrigation, and the adaptation of agriculture to climate change. The
studies consistently employ and further develop simulation models, agroclimatic indices,
statistical and multivariate methods, and approaches for spatiotemporal assessment.

The main areas of the candidate’s research activity can be summarized as follows:

1. Assessment of Climate Change, Drought, and the Vulnerability of Agriculture to
Water Deficit

A significant area of the candidate’s research is the quantitative assessment of climate
change and its impacts on agricultural systems. A detailed spatiotemporal assessment of
reference evapotranspiration (ETo-PM) was conducted for the agricultural areas of Bulgaria over
a 54-year period (1951-2004). This analysis identified regional differences in the evaporative
capacity of the atmosphere, as well as trends toward increasing drought conditions. It also
demonstrated an accelerated increase in ETo during the most recent decades, with the rates of
increase rising several-fold in some regions.

On this basis, an approach was developed to assess the vulnerability of irrigated and
rainfed agriculture to drought in eight representative agricultural regions of Bulgaria. By
combining a validated WinISAREG water-balance simulation model, the seasonal Standardized
Precipitation Index (SPI), and indicators of relative yield reduction (RYD) and net irrigation
requirement (NIR), quantitative relationships were established between drought intensity and the
risk to the productivity of rainfed maize. An original methodology was developed for
determining site-specific SPI threshold values at which water deficit becomes a significant
economic risk to crop production.

2. Modeling of Water Balance, Irrigation Requirements, and Adaptation of
Irrigation Regimes

The second major area of research involves the development and application of
mathematical and simulation models for assessing water balance and irrigation requirements of
agricultural crops. A methodology was developed for determining net irrigation requirements for
maize in five agroclimatic regions, taking into account different levels of utilization of the soil
water-holding capacity.

The SIMDualKc model was calibrated and validated for forecasting irrigation regimes
and simulating soil water balance in maize grown on Smolnitsa soil. The application of the dual
crop coefficient approach allows a more precise representation of the components of
evapotranspiration and reliable simulation of soil moisture dynamics.

Using WinISAREG, alternative irrigation regimes were simulated under different levels
of climatic irrigation demand, and practical adaptation parameters were determined, including
extension of the irrigation season, the need for additional irrigation events, and determination of
the latest permissible irrigation date.

A significant contribution is also the identification of relationships between seasonal
drought, measured by SP12, and actual evapotranspiration of rainfed maize. High coefficients of



determination were obtained, indicating the potential of SPI2 to be used as an indicator of the
impact of drought on crop water use.

3. Agroclimatic Zoning, Spatial Modeling, and Environmental Zoning of
Agricultural Crops

The third area of research is related to agroclimatic zoning and spatial differentiation of
conditions for agricultural production. Approaches were developed for grouping irrigation
districts into agroclimatic zones based on reference evapotranspiration, and characteristic
climatic and soil parameters required for decision-making regarding maize irrigation were
identified. At the national level, spatial maps of seasonal SPI2, relative yield reduction, and net
irrigation requirements under different levels of irrigation demand were developed. Maps of soil
water-holding capacity and specific economic drought thresholds were also developed. These
studies integrate climatic, soil, and agronomic information and provide a basis for regional
assessment of drought risk and support for water-resource management.

Within this research area, a methodology was also developed for climate regionalization
according to the updated Koppen—Geiger classification and for linking climate classes with the
yields of major agricultural crops, including winter wheat, barley, maize, and sunflower.

4. Yield Forecasting and Development of Decision-Support Methods in Agriculture

The fourth research area focuses on the development and application of statistical and
mathematical approaches for yield forecasting and decision support in crop production.

An original scientific and applied method for assessing and forecasting pre-sowing soil
moisture was developed based on a combination of meteorological and soil-physical
information. The method was applied under different soil and climatic conditions and was also
used to determine appropriate sowing dates for winter wheat through a fuzzy-system-based
approach. In this way, a tool was developed for optimizing agricultural operations and assessing
the potential impact of climate change on agricultural production.

Significant climatic factors were identified, and empirical regression models for
forecasting maize yield were developed. The models were evaluated and compared using
statistical criteria. The results demonstrate the applicability of Fully Fuzzy Linear Regression for
assessing crop yield responses to climatic conditions.

Summary of the Most Important Scientific Contributions

In summary, the candidate’s scientific contributions are characterized by the
development and validation of quantitative methods for assessing the “climate—soil-water—crop”
interactions and translating the results of climatic and agroclimatic analyses into practically
applicable tools for the management of agricultural systems.

The most significant scientific achievements can be summarized as follows:

« demonstration of regional and temporal trends toward increasing drought conditions in
Bulgaria and quantitative assessment of the accelerated increase in ETo during the
contemporary climatic period;

« development of a methodology for assessing the vulnerability of agriculture to drought
through the integration of SPI, RYD, NIR, soil water-holding capacity, and simulation
modeling;

« determination of specific climatic and economic drought thresholds, above/below which
significant yield losses in rainfed maize are expected;



« development of methods for the quantitative determination and spatial differentiation of
irrigation requirements under different climatic and soil conditions;

« calibration and validation of simulation models for water balance and irrigation regimes,
including WinISAREG and SIMDualKc;

« demonstration of the applicability of SPI2 as an indicator of the impact of seasonal
drought on water use by rainfed maize;

« development of agroclimatic and spatial maps suitable for drought-risk assessment and
for supporting water-resource management;

o development of approaches for agroclimatic zoning, climate regionalization, and
identification of homoclimates;

o application of modern statistical and mathematical methods for yield forecasting and
optimization of agronomic management decisions;

« validation, under Bulgarian conditions, of the FAO Penman—Monteith international
standard for determining reference evapotranspiration, and substantiation of its
application in long-term agroclimatic zoning, assessment of climate trends, and water-
resource management.

Overall, the candidate’s research activity is characterized by an interdisciplinary
approach, combining climatology, agrometeorology, soil physics, irrigation and drainage
engineering, mathematical modeling, and statistical analysis. The results obtained are relevant
both to the fundamental understanding of the response of agroecosystems to climatic factors and
to the development of scientifically based approaches for adapting agriculture to drought and
climate change.

I. Significance of the Results Obtained (Citations and Recognition of the Candidate
within the Scientific Community)

The candidate is recognized for her research in the fields of agroclimatology, assessment
of the impacts of climate change on agriculture, water-resource management, and mathematical
modeling of water balance and irrigation requirements. Her scientific activity is characterized by
the consistent development of a clearly defined research line focused on the quantitative
assessment of the interactions among climate, soil characteristics, water deficit, and crop
productivity.

The candidate’s scientific recognition is also supported by her participation in research
initiatives related to the sustainable management and conservation of soil resources. Her
scientific output is characterized by interdisciplinarity, combining agrometeorology, soil
physics, irrigation and drainage engineering, mathematical modeling, statistical analysis, and
geographic information technologies. This enables the results obtained to be used not only for
the scientific explanation of agroecosystem responses to climatic factors but also for the
development of practical solutions in the areas of water-resource management and agricultural
adaptation.

Overall, the results presented demonstrate clearly established scientific expertise and the
consistent development of research in a topical and socially significant field. The contributions
address one of the major contemporary challenges facing agriculture—adaptation to climate
change and the increasing risk of drought—and have both scientific and substantial scientific-
applied value.

IL Critical Remarks, Questions, and Recommendations to the Candidate



With regard to the candidate’s overall scientific research and scientific-applied activity,
I have no substantial critical remarks. The results presented demonstrate consistency, depth, and
continuity in her research efforts in the fields of agroclimatology, water-resource management,
water-balance modeling, and assessment of the impacts of climate change on agricultural
systems. The methodologies developed, the application and validation of simulation models, as
well as the agroclimatic and spatial assessments produced, demonstrate a good command of
contemporary scientific approaches and their successful adaptation to Bulgarian conditions.

I recommend that the candidate continue her work in the established research direction.
With regard to her publication activity, I recommend increasing the proportion of publications
in which she is first or corresponding author. Overall, I recommend that the candidate continue
to develop her well-established research line by building upon the results achieved through the
integration of contemporary climate scenarios, modeling approaches, and spatial information
technologies, while maintaining active publication and scientific-applied activities.

CONCLUSION

The documents submitted for participation in the competition demonstrate that the
research and scientific-applied activities of Chief Assistant Professor Dr. Maria Konstantinova
Ivanova meet the requirements of the Law on the Development of the Academic Staff in the
Republic of Bulgaria (LDASRB) and the Regulations on the Terms and Procedure for Acquiring
Scientific Degrees and Holding Academic Positions at the Agricultural Academy.

This provides me with sufficient grounds to give a positive assessment of the candidate’s
overall scientific activity and to reccommend that Dr. Maria Konstantinova Ivanova be appointed
to the academic position of “Associate Professor” in the field of higher education 6. Agricultural
Sciences, professional field 6.1. Plant Science, scientific specialty “Land Reclamation, including
Soil Erosion and Its Control”, at the Department of Physics, Erosion and Soil Biota, Institute of
Soil Science, Agrotechnology and Plant Protection “Nikola Pushkarov”.
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